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PROGRESS REPORT ON

FERTILIZER INVESTMENT FOR SOIL

FERTILITY RESTORATION PROJECT (SFRP)

Introduction

This progress report covers the period July 1988 to July 1989.

The previous report dealt in some detail with the background to the Fertilizer

Investment for Soil Fertility Restoration Project (SFRP). In sections 1, 2,

and 3 the rationale, objectives, and outputs of the project are outlined. The

reainder of the report describes the activities of 1988/89 and plans for

1990.

The upland soils of sub-Saharan Africa are generally low in

fertility and fragile. Small farmers in this region have traditionally coped

with these problems by resorting to a bush fallow rotation, which has

permitted low but relatively stable levels of crop production. However, with

rapid increases in population, the bush fallow system is less feasible,

marginal lands are being brought into production, and continuous cropping is

being practiced on soils of low fertility without use of fertilizers or

manures. The average use of fertilizers in sub-Saharan Africa Las been

estimated at 7 kg/ha of nutrients. Crop yields have therefore declined

steadily, and there is an urgent need to develop and test systems of soil

fertility management that will boost crop production substantially, help small

farmers increase incomes, and also prevent environmental degradation. The

main capital of many small farmers in West Africa is land. The SFRP is needed

to intensify cultivation on productive lands, take the pressure off marginal

lands and bush fallows, and protect the natural resource base for agriculture

in the region.

According to the FAO report Agriculture: Toward 2000 published in

1987, "attempts to increase productivity without adding nutrients to the soil
will ultimately fail, especially when soils are on the verge of degradation."

The report cmphasized that technologies of the future must continue to use

fertilizers or relatively large dressings of organic manure to restore soil

structure and fertility.

Material resources for agricultural development in sub-Saharan

Africa are scarce and should not be used indiscriminately; thus whereas low
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input agricultural technologies are appropriate for lands of low economic
potential, higher input technologies are more suited to potentially productive

lands in market-oriented economies.

IFDC-Africa recognizes that in sub-Saharan Africa there are
agroecological areas where the economic potential for fertilizer use is low
and others where the potential is high. The reasons for low economic
potential for fertilizer use may include poor fertilizer-crop response and
poor return on fertilizer investment relative to other investments.

In 1987 IFDC initiated a 5-year project titled Fertilizer
Investment for Soil Fertility Restoration (SFRP) funded by USAID, World Bank,
Rockefeller Foundation, IRAT/CIRAD, and members of the fertilizer industry

(IMPHOS and AFF).

The project is presencly being conducted in pilot villages in the
sahel, savanna, and humid zones ot ,4est Africa. These villages are
characterized by (1) well-defined and tuLictional power structures, (2) farmers
willing to participate in the SFRP, (3)good contacts with extension agents,
(4) good road networks to markets and fertilizer supplies, (5) soils that are
deficient in phosphorus and often in nitrogen and potassium, and (6) lands

that are potentially productive.

The approach of the SFRP is based on the premise that it is
necessary to study the socioeconomics of fertilizer use beyond small test
plots that are characteristic of conventional fertilizer trials in West Africa
and focus on large tracts of farmland and whole villages.

This approach allows for the socioeconomic evaluation of the
impact that interventions to restore and maintain soil fertility can have on
villages, farmers, consumers, and institutions involved in agricultural
research, extension, and the marketing of agricultural inputs and products.
Implementation of this research at the village-level will facilitate the
identification and design of economically and socially sound public policies
to restore soil fertility and promote agricultural development. The SFRP
seeks to identify soil fertility restoration strategies that promote the
economic and social well being of women engaged in agriculture.
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Obiectives

Development Objectives

The long-term objective of the SFRP is to increase the
availability of food, increase rural income, and promote agricultural and

rural development in Africa through the reclamation and conservation of

fertility depleted croplands.

Specific Objectives

The specific objectives of the SFRP are to study the agronomic and
socioeconomic viability of using soil amendments and fertilizers as investment

strategies in soil fertility restoration and maintenance in West Africa. The
terms of reference required the identification of experimental and control

villages in three agroclimatic and socioeconomic regions of West Africa, where

the effectiveness of fertilizer/amendments to maintain or increase
productivity over time (sustainability) will be measured through annual

agro-socio-economic surveys.

To accomplish these objectives, the SFRP is engaged in the

following activities:

1. Training of national program personnel to conduct and monitor the soil

fertility restoration project in pilot areas.

2. Studying the consequences of fertilizer use and other soil amendments

on:

- Soil fertility restoration/maintenance and crop yields.

- Land use and farming practices.

- Disposal and use of agricultural production.

- Income of farmers.

- Employment.

- Use of labor, animal traction, and other inputs.

- Farmers' investment behavior.

- The role of women in agricultural development.

3. Studying the effects of agroecological factors on the adoption of

fertilizers and soil amendments.

4. Studying farmers' perceptions about constraints to fertilizer/soil

amendment use and agricultural production.

5. Studying the effect of a simulated "subsidy reduction" scheme on

fertilizer adoption in the experimental villages.
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6. Disseminating information generated by the project to national and
international organizations involved in agricultural development.

Expected Benefits of the Project

Based on progress to date and future work, the following benefits
are expected to be achieved at the village and regional levels.

In the experimental villages of the pilot areas, the project will

provide:

1. Improved soil fertility status.

2. Increased income of farmers.

3. A situation where farmers begin to purchase and use fertilizers on a

self-sustaining basis.

4. Increased crop yields.

5. Increased crop production on a farm basis.

6. Improved storage and marketing of crop produce.

At the regional level the project is expected provide the following:
1. National research/extension staff in each participating country trained

in conducting research and extension activities related to various

aspects of the soil fertility restoration project.
2. An extensive data base on fertilizer use, agroclimatic, and

socioeconomic variables that facilitates the design and formulation of
government policies to promote agricultural development in the West

African region.

3. Development of agro-socio-economic models that facilitates the transfer
of fertilizer-based technologies to sites that are similar to the sites
where the project is currently being conducted.

4. Identification of soil fertility restoration strategies that is
economically and socially beneficial to farmers, consumers, and the

environment.
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Administration and Staffing

An agro-economist, Mr. D. Pouzet on secondment from IRAT, joined

the SFRP team in IFDC-Africa, Lomb, in November 1988. Thus completing the

three-man core staff of Dr. E. Rhodes, Agronomist/team leader, and Dr. K.

Acheampong, Sociologist. Dr. C. Baanante (Economist) and Dr. T. Thompson

(Sociologist), who are based at IFDC, Muscle Shoals, continue to provide

technical advice and assistance.

Pilot Areas and Collaborating National Institutions

The three pilot areas are Located within a 40-km radius of Maradi,

Niger (Sahel zone); Dapaong, Togo (Savanna zone); and Kumasi, Ghana (humid

zone), respectively. The pilot areas and the experimental and control

villages where current activities of the SFRP are being conducted are listed

below.

Pilot Area Experimental Village Control Village

Maradi Tchizon Kouregue Maiguero
Dapaong Naki Est Kpembona
Kumasi Adjamesu Hwidiem

There are two-three other villages in each pilot area where

on-farm feitilizer trials are being conducted. The results of these trials

will be used to refine the village-level fertilizer investment options

currently being tested in the experimental villages. The inclusion of

additional experimental and control villages in each pilot area is under

consideration.

A memorandum of understanding (MOU) with the Ministry of Rural

Development, Togo, was signed on September 15, 1988. Thus MOUs have been

signed with all three participating countries. Appendix Figures 1 and 2 show

the organizational charts of the SFRP in Togo and Niger, respectively.

The organizational chart for Ghana was presented in the Progress

Report for 1987/1988. It is worth noting that in all three countries linkages

between research and extension institutions have been strengthened through the
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SFRP. Mr. E. Melebou the National Coordinator of the project for Togo was
appointed by the government as Prefect on May 8, 1988. A replacement is

expected.

Activities of 1987/88 and Development of a Workplan for 1988/89

Appendix Figure 3 shows the schedule of activities conducted by
the SFRP in Ghana, Togo, and Niger during 1987/88, and the tasks planned for

the second half of 1988/89.

The IFDC, American Phosphate Foundation (APF) and World Phosphate
Institute (IMPHOS) SFRP Steering Committee held an annual meeting in Niamey,
Niger, during August 30-31, 1988. At this meeting the progress report for
1987/88 and an outline of the workplan for 1988/89 were reviewed. The

following persons participated in this meeting.

World Phosphate Institute (IMPHOS)

Mr. A. Benchkroun

Mr. A. Benjelloun

Mr. A. Belmehdi

American Phosphate Foundation (APF)

Dr. K. M. Pretty

Dr. J. A. Stewart

Mr. U. H. Fogt, Jr.

International Fertilizer Development Center (IFDC)

Dr. D. L. McCune

Dr. P. L. G. Vlek

Dr. E. R. Rhodes

Dr. K. Acheampong

Dr. A. U. Mokwunye

Dr. T. P. Thompson

Dr. A. Bationo
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National Institute of Agronomic Research Niger (IRAN)

Mr. I. Soumana

Mr. M. Goube Gaoh

Mr. M. Kadi

Ministry of Agriculture, Ghana

Mr. S. Opoku

Ministry of Rural Development. Togo

Mr. E. Melebou

Dr. McCune and Mr. Soumana presented opening addresses that
emphasized the importance of the SFRP in sub-Saharan Africa. Dr. Rhodes
presented the annual progress report 1987/88, plans for future work, and a
conceptual model of the SFRP (Appendix 6). The model has as one of its goals
the development of structures Lhat will permit farmers to increase crop

production and farm income on a self-sustaining basis. Mr. Opoku,

Mr. Melebou, and Mr. Gaoh presented country reports for Ghana, Togo, and
Niger, respectively. Background presentations on research conducted by
IFDC-Africa on experimental stations and farmers' fields were given by

Dr. A. Bationo.

The Steering Committee approved the model as presented, the
schedule for Project activities 1988-1992 (Appendix 7), and the outline of the
workplan for 1989. Suggestions for modifying the proposed fertilizer

investment options were made by the committee and accepted by IFDC. On-farm

trials on P sources were also approved.

The detailed workplans were developed with the National
Coordinators of the three countries at Workshops held in Lom6. These
workshops involved the review of progress and problems of 1987/88 and the
preparation of budgets for 1988/89. The workshops were held as follows:

Ghana November 4-11, 1988

Togo November 30-December 1, 1988

Niger January 6-12, 1989

Appendices 4, 5a, 5b, and 5c show information on (1) major
activities, (2) the rationale of the fertilizer/manure investment options,
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(3) the number of households where the options will be evaluated, (4) sources
and rates of P materials to be tested in researcher- and farmer-managed
on-farm trials, (5) socioeconomic surveys, (6) farm budget studies,
(7) development of local institution and support services, (8) monitoring of
the environmental effects of fertilizer use, and (9) development of Fertilizer

Revolving Funds.

The major activity for 1989 was to supply fertilizers to sample
farmers in the experimental villages in quantities sufficient to plant as much
as I ha of maize/cassava in Ghana, 2.5 ha of sorghum/millet in Togo, and 3 ha

of millet in Niger.

The actual acreage to be cropped was determined by farmers who
received fertilizers on request. Farmers were to manage their own plots, but
the type of fertilizer material received and the rate of application were to
be determined by IFDC-Africa in consultation with national collaborators.

Baseline Agroecological and Socioeconomic Surveys in 1988

ToRgO

Exploratory Survey--It will be recalled that the purpose of the
exploratory surveys was to determine the willingness of farmers to participate
in the SFRP and to obtain insight into the socioeconomic circumstances,
climate, soils, and cropping systems within the pilot area in order to select
the experimental and control villages. It was recognized that the exploratory

survey was to be followed by a more rigorous baseline survey. The report of
the exploratory survey of the pilot area of Togo is shown in Appendix 8. It
was prepared in the same format as that for Ghana which was a part of the
1987/88 Progress report. The tentative conclusions and implications of this

report for the SFRP in Togo are as follows:

]. Farmers reported soil infertility as a major constraint to increasing food cro
pilot area were depleted in nitrogen and phosphorus. Thus, nitrogen and
phosphorus fertilizers are crucial for restoring soil fertility. Potash

fertilizers will also be required but the degree of need is less than

that for N and P.



9

2. There is no fallow period in the pilot area because of pressure on the
land, and therefore the soils are under continuous cropping. Phosphate

fertilizer investment options should compare the application of single

relatively large doses of P versuE smaller annual applications.
3. There is potential for use of animal manure, but because the amounts

produced locally are insufficient, supplemental commercial fertilizers

are needed.

4. Sorghum and millet are the major food crops in the area; therefore,

f3rtilization of entire villages should be based on sorghum/millet

farms.

5. Fertilizer recommendations of the extension service for sorghum and

millet in the Savanes of Togo emphasize the use of 15:15:15 compound

fertilizer. The benefits of compounds and single nutrient carriers

should be coaipared as investment strategies.
6. There has been an increase in the use of TSP and DAP by West African

countries because of savings in transportation costs. However. these

materials have undergone limited testing in West Africa. Therefore,

there is a need for economic and agronomic evaluations of high-analysis

P fertilizers like DAP and TSP in OFT in the pilot area.

7. There is need to maintain close contacts with the ilrection Rdgionale du
Ddveloppement Rural (DRDR) because their extension workers are very

familiar with the pilot area and farmers. Improved practices such as
use of good seed, correct plant population, and weeding will improve

crop response to the fertilizer investment treatments.

8. The villages of Naki-Est and Kpembona have similar soils and easy access

to markets. Land tenure arrangements are not a problem. Soii fertility

is a major constraint to increased food production. These villages were
therefore chosen for the baseline survey. Naki-Est is the experimental

village and Kpembona serves as the control village.

9. Farmers reported labor shortages during the period of peak agricultural

activity. To help minimize the problem, the Project will work in

collaboration with the local leadership and extension to strengthen

existing labor pools or encourage farmers to form such pools where none

exist. Such groupings would also serve as nuclei for the development of

viable farmers cooperatives or credit unions.

10, The current system of fertilizer distribution in the pilot area is
biased against farmers who do not grow cotton or cannot appropriate the
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use of more land. The SFRP strategy whereby all farmers in the

experimental village are eligible for fertilizers, regardless of their

scale of production for sorghum/millet, will not only help address the

problem of inequity but will also serve as a "headstart" for those

farmers who would otherwise have no access to fertilizers.

11. As a first step towards sustained fertilizer use in the experimental

village, the project should work in collaboration with the local

leadership, extension services, and farmers to explore the possibility

of using part of the returns from the initial use of fertilizer to

create a village level Fertilizer Revolving Fund. This Fund would be

used to make future bulk purchases of fertilizers for use by

contributing farmers.

12. The wide fluctuation in food prices suggests that farmers may increase

their earnings if stocks were held over an extended period of Lime and
sold at peak prices. Therefore, efforts should be made to evaluate and

improve current storage systems.

13. Heads of Soukhala play a significant role in the social and economic

life of their villages. Indeed their role as custodians of group

property, including farmlands, places them in a position to exert

significant influence over the organization of agricultural production.

Therefore, their involvement in the project has been cultivated and

encouraged.

Baseline Farm Survey--As stated in the progress report for

1987/88, the purposes of the baseline survey were to asrertain whether the

information obtained through the exploratory surveys was representative and

generate agronomic and socioeconomic data for future monitoring and evaluation

of project interventions.

The baselfne survey was conducted in September and October of 1988

and consisted of the training of interviewers, prcparation of sampling frames,
selection of samples, and administration of the questionnaires in the villages

of Naki Est and Kpembona. Sixty farmers were intei'iewed at Kpembona and 60 at
Naki Est. A total of 30 women were interviewed. The chiefs were also

interviewed to provide an overview of the villages. The data has been coded,

analyzed, and the report is under preparation.
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Exploratory Survey--The exploratory survey was conducted in May
1988 and information obtained was used to select the experimental and control

villages. Location maps, etc., will be incorporated into the report of the

baseline survey, which is under preparation.

Baseline Farm Survey--It was conducted in September 1988 in the

villages of Tchizon Kouregue and Maiguero. A total of 129 farmers, including

37 females, were int rviewed in both villages. The chiefs of the villages

were also interviewed. The data has been coded and analyzed, and the report

is under preparation.

Ghana

Exploratory Survey--The report has been written and included as a

part of the 1987/88 Progress report.

Baseline Farm Survey--A report of the baseline farm survey

conducted in Ghana in 1988 is presented in Appendix 9. The summary of this

report is as follows:

1. The 1988 SFRP baseline data for Ghana were collected in the Ashanti

region in the village of Adjamesu and Hwidiem. A total of 121 farmers
were interviewed, 67 of whom are women. The survey generated data on

gender; cultural groups; marital status; household location and

composition; education; employment; land availability and tenure; the

use of machinery; animals, equipment, and credit; sources of

informations about fertilizers; crop areas and managements; the use and

costs of fertilizers; organic manures; crop residues; the use and cost

of labor; disposal and use of crop production; and finally, the

perceptions of farmers about constraints to fertilizer use and

agricultural production.

2. The sample households are mostly comprised of nuclear families with age
and gender distributions that allow meaningful comparisonts between men

and women farmers in various age groups. The households headed by women

are somewhat larger than those of men in Hwidiem but in Adjamesu the

reverse is the case.

3. The salient feature of schooling in the Ashanti region of Ghana is that

although men have attained more years of education than women, younger

Ashanti women have more schooling than older ones. This is evidence of

real and meaningful social change for women.
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4. The households headed by women are closer to markets for agricultural
products than those of men as is the distance to stores for household
goods and fertilizer. However, the distances from households to

household and individual plots managed by women are uniformly greater

than for men.

5. Among adult household members, women are more likely than men to be
engaged in off-farm emplorment but the number of months per year of off-farm

off-farm earnings of men are greater than that of women.
6. Among farmers that are heads of households, women are again more often

engaged in off-farm employment except for Adjamesu, where the frequency
off-farm employment among men exceeds that of women. The duration and
earnings from off-farm employment are again greater among men than women
farmers. Most of the off-farm employment is within the village of

residence of men and women. However, the proximity of Adjamesu to
Kumasi provides greater urban off-farm employment than in Hwidiem.

7. Althot.gh men and women predominantly manage their own plots each gender
may manage plots of the other. There are differences between the sizes
of crop areas managed by women and men, however, the differences are not

significant.

8. The data on land tenure in the Ashanti region of Ghana show that among

men and women about 80% of plots are family owned with secure tenure
rights. Women farmers are more likely to rent plots in Hwidiem than in

Adj amesu.

9. The ownership of agricultural equipment is limited to men in Hwidiem.
Women are somewhat less lilkely than men to own handtools and no women

reported owning agricultural equipment. Thus, women are more likely

than men to borrow tools for agricultural work.

10. Animal ownership is greater among men and women in Adjamesu than in

Hwidiem. The average sample figures show that men own 16 animals and
women 8. But animal ownership in Hwidiem is greater among women than

men.

11. In the control village of Hwidiem, maize and cassava as sole crops and
as bases for intercrops account for 841 of the crops on 106 sampled

plots and 66% of 129 sampled plots in Adjamesu. For the total sample

these crops account for 75% of the cropping systems.
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12. The average size of the 235 plots included In the sample in both

villages is 0.6 acres. The average plot size for men is 0.76 acres and

0.55 acres for women.

13. The total sample figures show that disregarding gender, 32% of the

sample plol:s are allocated for the intercrop of maize and cassava. The

sole crop .)f cassava is second in importance for both men and women, 17%

and .'.6% of all plots, respectively. A striking contrast in crop choices

by gender in Adjamesu is evident in that men allocate 30% of the area

under their management to various cassava intercrops and diverse other

crops but only 9% of the women show this patcern.

14. Both villages rely heavily on household labor. Specifically, 77% of all

workdays are performed by household labor in Hwidiem and 87% in

Adjamesu.

15. Women hire more labor than men for the difficult task of land

preparation and use more workdays of labor than men for the tasks of

land preparation, planting, weeding, fertilizer application, and other

activities.

16. Use of household and hired labor by men and women farmers varies between

villages and among crops and activities. For instance, farmers in

Adjamesu rely more on household labor for the production of maize, but

use more hired labor for weeding cassava than those in Hwidiem. Farmers

in Hwidiem are twice as likely as those in Adjamesu to hire labor for

the maize-cassava iatercrop. The use of hired labor for maize-cassava

in Hwidiem (38 workdays/acre) exceeds that of Adjamesu

(19 workdays/acre).

17. In Hwidiem 56% of all workdays for all activities were performed by men,

41% by women, and 3% by children. The corresponding figures for

Adjamesu are 38%, 41%, and 21%, respectively. There is no evidence in

this study that food production is the sole or exclusive responsibility

of women or men. Although, men do most of the land preparation

activity, neither gender does agricultural tasks without the help of the

other.

18. The total sample figures show 14% of all farmers used fertilizer during

the survey season and that mnen (21%) are w-re likely to use fertilizer

than women (9%). Adjamesu showed more gender equality of fertilizer use

than Hwidiem, but farmers in Hwidiem are somewhat more likely to use

fertilizer than ir. Adjamesu.



14

19. Lack of Knowledge is an important constraint to the adoption of
fertilizer. Twenty-nine percent of the men in Hwidiem and 42% of the
men in Adjamesu reported having no knowledge about use of fertilizer.

Among women farmers, 42% in Hwidiem and 35% in Adjamesu reported no

knowledge about fertilizer use.

20. The perception about the lack of need for fertilizer is still present
among some farmers. Men (29%) in lwidicm are more likely than women
(12%) to report that fertilizers are not needed. No men in Adjamesu
reported that fertilizer are not needed but 13% of the women reported no

need.

21. The cost of fertilizer is another important constraint to fertilizer
use. Twenty-one percent of the farmers in Hwidiem and 14% of those in
Adjamesu cited the expense of fertilizer as a reason for discontinuing
use. Eighteen percent of the total sample cited this reason. Women are
less likely than men to report that price is a constraint to fertilizer

use.

22. Regardless of gender, Ashanti farmers are clear about their aversion to
handling organic waste. The words the farmers used to describe organic
manure were dirty, filthy, and unhealthy. Thus the use of organic

manure in the Ashanti region of Ghana is minimal.
23. The use of agricultural credit in both sample villages is very limited.

Only 26% of the farmers in the sample reported using some sort of
agricultural credit during the survey year. Farmers in the Adjamesu
were somewhat more likely than in Hwidiem to use credit, 30% and 21%,

respectively. It is noteworthy that 76% of the farmers in the sample
that did not use credit made no attempt to obtain a loan for the 1988

cropping season.

24. Most crop output is produced for the dual purposes of household

consumption and sale. Seventy-one percent of the farmers in Hwidiem and
50% of those in Adjamesu cultivated maize for the dual purpose of house
hold consumption and sale. Eighty percent of the cassava in Adjamesu
was used for these purposes. The data for all crops show that crops
grown for these purposes are more frequent in Hwidiem (69%) than

Adjamesu (53%).

25. Sales of crops take place mostly in the village of the farmers'

residence. Sixty-seven percent of all farmers reported that all crops
were sold in the village of residence and 23% made sales in Kumasi.
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26. Farmers themselves are most often responsible for crops sales This is
the case for 73% of the total sample, 71% of the farmers in Hwidiem, and
75% of the farmers in Adjamesu.

27. A significant number of farmers are uncertain about the value of
information from agricultural cooperatives. The total sample figures

show that 56% of the farmers are uncertain about the value of
information received from agricultural cooperatives and 17% perceive

information from this source as not helpful.
28. There is an apparent lack of confidence among some farmers about the

information that extension workers provide; 54% of the farmers view
information from extension workers as not helpful, 34% view such
information as very helpful, and 12% find such information somewhat

helpful.

29. Thirty percent find information from other farmers very helpful and 18%

find such information helpful to some degree.
30. Overall, farmers in the Ashanti region of Ghana find information from

fertilizer dealers and cooperatives least helpful.
31. The problem of integrating women into agricultural cooperatives is

evident in that 90% of the women farmers are uncertain about the value
of information from this source. Seventy percent of the women in
Hwidiem are uncertain about the value of information from extension
workers. These figures almost certainly indicate the exclusion of women
from extension and cooperatives services. The value of information

received by women in Adjamesu generally follows the same pattern.
32. The access of farmers to the extension service is rather limited in the

survey region. Fifty-six percent of the farmers in the sample did not
receive extension service visits during the survey year. The lack of
extension service visits is more frequent among women than men farmers.
In Hwidiem, 52% of the men farmers and 87% of the women farmers received
no extension visits. In Adjamesu, 30% of the men and 51% of the women
did not receive service visits.

33. A small but significant proportion of farmers has access to television
programs concerned with agricultural development. Twenty-four percent
of the farmers in Hwidieni and 35% of those in Adjamesu reported having

seen at least one television'program concerned with agricultural

products. In Hwidiem 38% of the men and 10% of the women reported
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seeing fertilizer information on television. The corresponding figures

for Adjamesu are 43% and 30%, respectively.
34. The data clearly show that low soil fertility is perceived as the most

important constraint to agricultural production in both villages,
regardless of gender. This uniformly important constraint shows that
the goals of the SFRP clearly address the most important constraint to
agricultural production as perceived by farmers in the Ashanti region of

Ghana.

35. Regardless of gender, the lack of rain and a combination of pests and
diseases are perceived as the second and third most important

constraints to agricultural production.
36. The major constraint to fertilizer use cited by both men and women is

lack of knowledge, followed by high prices, lack of available supplies,
and lack of money. Some women think that fertilizer changes the taste
and texture of cassava and cite this as a constraint to fertilizer use.

Estimates of production functions for maize-cassava intercropping

show the following:

37. Total productivity in Hwidiem was significantly higher than in Adjamesu.
Thus, holding other factors constant, crop yields of the maize-cassava
intercrop were significantly higher in Hwidiem than in Adjamesu.

38. The farmer's gender did not have a statistically significant effect on
total crop productivity. Although men farmers have a higher level of
productivity the difference was not statistically significant.
Therefore, the hypothesis that men and women farmers have the same level
of total productivity cannot be rejected.

39. The use of fertilizer had a positive effect on yields of maize/cassava;
however, this effect was statistically significant mainly because of
very limited fertilizer use among farmers (less than 4% in the

subsample).

40. The level of education of farmers, measured by the number of years of
schooling, had a positive impact on crop yields and total productivity,
but the coefficients of this variable were not statistically

significant. The lack of statistical significance may be due to the
apparent correlation of this variable with the gender and labor use

variables.
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41. Coefficients of labor use variables in the linear models show that
(a) although the average productivity of the labor of men (8.4 kg of
maize per workday) is somewhat higher than the productivity of labor for
women (5.9 kg of maize per workday), the difference is not statistically
significantly and (b) the average productivities of men, women, or
children are not significantly different, but rather equal to about 7-8
kg of maize per day of work. At the average price of maize (Cedis
45/kg), the value of this average (marginal) product is Cedis 360 per
day, which is very close to the average wage rate paid in the region.
This shows that farmers in the region use labor at levels that are
consistent with the price environment.

The estimated elasticity of crop yields with respect to labor,
0.49, indicates the percent change in crop yields associated with a 1%
change in the use of labor, i.e., on the average 10% increase in labor
use resulted in about 5% increase in yields. The use of fertilizers
should bring about an increase in the average productivity of labor but
not iecessarily in the magnitude of its elasticity.

42. The negative sign of the coefficient for the variable area cultivated
per farm, although statistically significant in only one model, shows
diseconomics of scale in crop production, i.e., that crop yields
decrease as the area cultivated per farm increases. Such diseconomies
may be associated with difficulties farmers have in managing several
plots which are often located at considerable distances from each other.

Estimates of the function of farmers' income show the following:
43. Gross crop and household incomes of farmers in Hwidiem were

significantly higher than in Adjamesu. Coefficients of the dummy 0-1
variable for village were statistically significant at 0.05 level of
significance in all models.

44. Men have significantly higher levels of income than women farmers.
Coefficients of the dummy 0-1 variable for gender of the farmer were
statistically significant at the 0.10 level of significance in all

models.

45. The use of fertilizer has a positive impact on farmers income. The
coefficients of the dummy 0-1 variables for fertilizer use were positive
but not statistically significant, probably as a result of the small

number of farmers using fertilizer (about 4%).
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46. The intensity of labor use (workdays/acre) of men, women, and children

had a statistically significant impact on the levels of farmers' income.
Parameter estimates show that on the average, a workday of a man, woman,

and child per acre of cultivated land increased the annual income per
farm by Cedis 912, 775, and 878, respectively. Differences among these

estimates were not statistically significant.

47. Elasticity estimates of crop income and total household income with

respect to intensity of labor use in crop production were 0.55 and 0.47,
respectively. These estimates were statistically significant at 0.01
level of significance and show that on the average a 10% change in the

intensity of labor use in crop production changed crop and total income

by 5.5% and 4.7%, respectively.

48. Coefficients of the variable crop area per farm reflected the

statistically significant impact of increased cultivated area on the
levels of income per farm. The coefficients in the linear models show
that, holding "constant" other variables included in the model about

Cedis 50,000 of increment in annual income per farm was associated with
an additional acre of cultivated land. The magnitude of these estimates

should increase with the use of fertilizer.

Estimates of the labor use models for Hwidiem and Adjamesu show

the following:

49. In both villages men farmers on the average use less labor per acre than
women, however, differences were not statistically significant.

50. Fertilizer use had a positive impact on the use of labor per acre of

cultivated land. This impact was statistically significant in Hwidiem

but not in Adjamesu.

51. Off-farm employment by farmers had a positive effect on the intensity of
labor use in crop production in Hwidiem but a negative one in Adjamesu.

This is not surprising because off-farm employment as a source of income

may increase the use of labor in crop production by providing financial

means to hire farm labor (income effect), but also it may decrease the
use of labor by diminishing the availability of family labor to work in

the farm (substitution effect).

52. Education of farmers measured in terms of number of years of schooling

had a positive and statistically significant effect on the intensity of
labor use in Adjamesu. However, in Hwidiem the coefficients of this
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variable were very small and not significant and were deleted from the

models.

53. Coefficients estimating the effect of the variable area cultivated per
farm on the intensity of labor use were statistically significant in all

models. These effects, however, were positive in Hwidiem but negative

in Adjamesu. These results are probably because of the smaller areas of
cultivated land per farm in Hwidiem (average of 1.24 acres) than in
Adjamesu (average of 1.96 acres). There is an apparent positive
relationship between intensity of labor use and area cultivated when
farms are small and include no more than one plot. This relationship

becomes negative when farms are larger and have more than one plot. For
large-scale farmers, negative relationships may be explained by the

presence of constraints in family labor and by difficulties in the

management of several plots of land.

The value of the information and results presented in this report
will be substantially enhanced when compared with similar results that
will be obtained on the basis of the 1989 farm survey to be conducted

after fertilizers are extensively used by farmers in the experimental

village.

Agroecological and Socioeconomic Surveys in 1989

New questionnaires are under preparation and involve a revision of

the questionnaires used for the 1988 surveys.

Farm Budget Studies in 1989

These studies were initiated at the beginning of the 1989 cropping
season. They are being conducted in a few carefully selected households for
the most important cropping systems in the three pilot areas. The purpose is

to prepare detailed budgets (Costs and returns) for maize/cassava in Ghana,

millet/sorghum in Togo, and millet/cowpea in Niger.

The budget data will be used with data on the availability of farm
resources (land, family labor, financial constraints, etc.) to develop whole
farm budgets. Such budgets would provide insights into the impact of the SFRP



20

interventions on the use of farm resources and farmers' income. The schedules
to record farm budget data in Ghana, Togo, and Niger are shown in Appendix

10&, b, and c.

On-Farm Trials in the Kumasi and Maradi Pilot Areas in 1988

The first year for the implementation of the SFRP was the cropping
season of 1988. The SFRP activities in the pilot areas prompted farmers to
get involved in activities of the project. Fertilizer demonstrations on

relatively large plots showed farmers the potential of fertilizer treatments

in anticipation of the large-scale applications of fertilizers in the

experimental villages in 1989.

Appendix 11 is a draft report on the agronomic evaluation of the
on-farm trials in Ghana and Niger. On-farm trials were conducted in five
villages in the Kumasi pilot area of Ghana and in 4 villages in the Maradi

pilot area of Niger. A total of 40 households participated in these trials.

In Kumasi, all fertilizer treatments were superior to the check, and
differences between treatments involving SSP were not significant. The 100 N

40 P205 30 K20 kg/ha treatment as Urea + KCI + SSP was the most promising in
terms of physical response. An average maize yield of 3271 kg/ha was obtained
with this treatment as compared with the yield of 2,057 kg/ha from the control
plot. In Maradi all fertilizer treatments were also superior to the check,

but ground Tahoua phosphate rock + Urea was inferior to all treatments

involving SSP. The most promising treatment in terms of grain and stalk yield
was 45N 20 P205 kg/ha as Urea + SSP. An average grain yield of 1,172 kg/ha

and stalk yield of 2,394 kg/ha was obtained with this treatment. The grain
yield of the control plot was 588 kg/ha with a stalk yield of 1,383 kg/ha.

The trials were a useful demonstration to farmers in the pilot
areas about the potential benefits of fertilizer use. The trial results with
previous knowledge of crop response to fertilizers were useful in formulating
the initial fertilizer options at the village level. Future OFT will evaluate

higher analysis phosphate materials.
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On-Farm Trials in 1989 in the Pilot Areas

There is an increasing interest by international donors to replace
low-analysis fertilizers with higher analysis materials in sub-Saharan Africa.
With reference to the Workplans (Appendix 5a, b, and c) researcher-managed
trials in the control and experimental villages are being conducted, in each
pilot area. The trials will evaluate the relative agronomic and economic

effectiveness of single superphosphate, sulfur fortified triple
superphosphate, triple superphosphate, diammonium phosphate, and mixtures of
single superphosphate with triple superphosphate, in terms of direct and
residual values. The economic benefits of the use of these higher analysis
materials (reduction in transportation costs) will be evaluated vis-a-vis the
sulfur problem in some agroecologies in West Africa. Several farmer-managed

on-farm trials are being conducted in a few villages in each pilot area.
These trials will help maintain the interest of farmers in the pilot area and

have the following objectives:

- To complement results from the researcher-managed OFT.
- To determine variations in P source response and associate these

variations to soil fertility.

- To determine variations in crop management practices and their

relationships with fertilizer response.

- To upgrade the village level fertilizer options.

Ghana

- Twenty farmer-managed trials on maize/cassava were planted in April/May

in Hwidiem, Adjamesu, and Anyinasuso.

Four researcher-managed maize trials were planted in June at Hwidiem and

Adjamesu.

ToRO

Twenty farmer-managed millet/sorghum trials were planted in June in

Naki-Est and Kpembona.

Four researcher-managed millet/sorghum trials were planted in June in

Naki-Est, Kpembona.
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Niger

Sites for eighteen farmer-managed trials in Tchizon, Maiguero,

Zaboua, and for four researcher-managed millet/cowpea trials in Tchizon and

Maiguero, have been planted.

Village-Wide Agronomic Studies in 1989 in the

Experimentai Villages

Farmers growing the major food cropping systems in each

experimental village are eligible to receive fertilizers and are responsible

for managing their own fields. The options being tested include the use of

compounds and single nutrient fertilizers and indigenous materials such as

ground Tahoua phosphate rock, SAB Togo PAPR 50, a material made through a

low-cost processing of Togo phosphate rock, and also the use of indigenous

animal manures. The options were based on results of the on-farn trials

conducted in 1988 by the SFRP and previous results obtained by IFDC and other

research in Niger, Togo, and Ghana.

Ghana

1. S. Opoku and staff members organized a field day in Adjamesu in April.

Methods of fertilizer application were demonstrated to groups of

farmers. The field day was covered by the Peoples' Daily Graphic, a

Newspaper in Ghana.

2. Soil samples were collected from OFT plots and from plots receiving the

fertilizer options. Field site characterization is underway.

3. About 200 farmers in the experimental village requested and received

fertilizers for the fertilizer options and have completed the first

application on the maize/cassava crop. Fertilizers sufficient for

1 ha/-household were supplied. The workplan (Appendix 5a) shows details

on the options.

TORO
1. Soil samples have been collected from plots receiving fertilizer options

and from OFT plots. Field site characterization is underway.

2. Two hundred and ninety-nine households requested and received

fertilizers for the options selected in this pilot area. The first
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application for the sorghum/millet crop has been completed. Fertilizer

quantities sufficient for 2.5 ha/farm were supplied. Appendix 5b shows

details on the options, and Appendix 14 shows details on the

distribution completed as of June 1989.

Niger

1. Soil samples have been collected from the plots receiving options and

the OFT plots. Field site characterization is underway. Three hundred

and thirty-eight farmers have received fertilizers (SSP) in quantities

sufficient for 3 ha/farmer.

Selection of an Irrigated Site for Implementation of SFRP

A fourth pilot area for the implementation of the SFRP on

irrigated land is being selected. It is generally recognized that the
benefits of irrigation cannot be fully realized without the use of

fertilizers. Recently researchers and development workers have given

attention to the technical, economic, and social problems that have appeared

in many irrigation projects in West Africa. Since October 1988 the SFRP team
has been searching for a suitable irrigated area. For this purpose visits

were made to Benin, Togo. and Ghana. However, a site has not yet been

selected.

Training of Collaborating National Staff

1. As stated earlier, meetings to prepare workplans with the national

coordinators were held between December 1988 and January 1989. These

meetings provided opportunities to work closely with national counterparts in

fertilizer options, and socioeconomic studies.

2. Six training workshops, two in each country (one before planting and one

before harvesting) are planned (see Appendix 4). The training workshops

before planting were held as follows:
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Ghana - March 8-10

Togo - April 12-14

Niger - May 2-4

The objective was to guide the field staff in the execution of the

agro-socio-economic studies. The number of participants in the

workshops held at Ghana, Togo, and Niger were 20, 24, and 25,

respectively. Appendix 12a, b, and c are the lists of participants.

3. The national coordinators and their key assistants attended an IFDC

training program on statistical and economic analysis of fertilizer

experimental data held in Lom6 from April 17-28, 1989.

Operating Problems

1. Mr. E. Melubou, National Coordinator of Togo, was promoted by the

Government of Togo to the post of Prefect (District Officer).

Concerning the schedule of field activities for 1989 (Appendix 4), it is

clear that this created a problem. Besides the need for a National
Coordinator to supervise the technical aspects of the fieldwork, it

should be understood that a project involving whole villages can have

political repercussions, which a National Coordinator can handle.
2. In the Kumasi area, there can be very early rains (February). Some

farmers take the risk and plant. Others wait for the start of the more

sustained rains in March/April. After the February rain of 1989 there

hap been only sporadic rain. Thus the steady rain has been delayed. In
Togo on the other hand, the first rains came about 3-4 weeks earlier

than anticipated.

3. A four-wheel-drive vehicle and four motorbikes purchased in 1988 for

field activities in the Maradi pilot area were still with Customs at

Niamey at the start of the growing season of 1989.
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Project Monitoring

1. Special and more costly than expected arrangements had to be made for
the acquisition of fertilizers for Ghana.

2. In the case of the earlier than expected rains, workplans had to be
adjusted to advance the dates for soil sampling, weighing, and
distribution of fertilizer. The vagaries of weather in West Africa

require that fertilizers be delivered to the experimental villages at

the earliest possible date.

3. The SFRP unit based at Lomd was obliged to carry out the duties of the
National Coordinator in the pilot area in Northern Togo. A replacement

has not yet been appointed.
4. Project staff made sereral visits to the pilot areas to ensure that

activities were going according to schedule and to work closely with our
collaborators. Appendix 13 shows a list of 24 field trips made by staff
from Lomd and Muscle Shoals, the purpose of each trip, and the personnel

involved.

Plans for 1990

1. The agro-socio-economic studies involving the major food crops included
in the fertilizer options of 1989 will continue in 1990. However, in
1990, it will be possible for farmers to use fertilizers on other crops.

2. The National Coordinators and the emergent farmer associations will make
efforts to strengthen the operations of the fertilizer revclving funds
and improve crop and fertilizer storage facilities.

3. The reports of agro-socio-economic surveys initiated in 1989 will be

completed.

4. Field work is expected to begin on an irrigated site.

5. In-country training of national counterparts will continue.
6. Consideration of baseline surveys of a second set of experimental and

control villages.
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Appendix 3- SCHEDULE OF WORK FOR THE SOIL RESTORATION PROJECT IN GHANA. TOGO. AND NIGER

November 1987 - October 1988 - Year 1

Time Period
Acivity NOV. DEC. JAN. FEB. MARCH APRIL MAY JUNE JULY AUG. SEPT. OCT.

Exploratory Surveys

Ghana (complete)
Togo
Niger

Farm Trials

Ghana
Togo (none)
Niger

Reports Qn
Exploratory Surveys

Ghana
Togo
Niger

Verification Surveys
Baseline

Ghana
Togo
Niger

Data Processing and

Analysis

Report Writing

_Work Plan - wJorrlboP

Il Country Tranirtg



Appendix 4

SCHEDULE OF WORK FOR THE SOIL RESTORATION PROJECT IN GHANA. TOGO. AND NIGERNovember 1488 - October 1989 - Year 2

NOV.it DC JA. F. JChAPRIL KAY JUNE JULY AU. SP. OCT.Explorator, Surveys

Ghana (complete)
Togo (complete)
Niger (complete)

(OFT & Village Scale Fertilization)
Ghana
Togo
Niger

ExDloratorv Surveys

Ghana (complete)
Togo (complete)
Niger (complete)

Verification Surveys

Ghana (complete)
Togo (complete)
Niger (complete)

Reoor-tS on BaselineVexification Sureys and 0-r

Ghana
Togo
Niger

wonitorinq & valuation

Ghana
Togo
Niger

o f I r r i p a t io P r o j e c t 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Appendix 5(a)'

Work Plan of the Fertilizer Investment
for Soil Fertility Restoration Project (SFRP)

1988/1989

1.0 Work Plan Ghana

Following the acceptance of an outline work plan for 1988/89 bythe IFDC/APF/IMPHOS Steering Committee in August, 1988, Mr. S.Opoku the In-Country Coordinator met with E. Rhodes, K. Acheam-pong and D. Pouzet of the SFRP unit in Lom6 from 4th to 11thNovember and worked out the details of the plan of work. Thedocument consists of a descriptive summary of key activities to
be undertaken.

1.1 Fertilizer Investment Options in the Experimental village

Adjamesu and Hwidiem were identified in 1988 as the first ex-perimental and control villages respectively on the basis of theexploratory surveys conducted within a 40 km radius of Kumasi.

The system of cultivation in the pilot area, is about 2-3 yearscropping period followed by 4-5 years of bush fallow. Maize-based cropping systems will be fertilized (at the village level).

The economics of the following investment options will be com-pared in the experimental village (Adjamesu). The control vil-lage (Hwidiem) will not receive any fertilizers options.

Qvtio 15:15:15 at 40 kg N I P205 I K20 I ha
+ Urea at 40 kgN I ha

This is based on the National Extension Services recommendationofbalanced N. P. K. using compound 15:15:15 supplemented with Urea.However the initial investment is about 2 times the locallyrecommended dose of P205. The underlying principle of P fer-tilization in this and other is to gradually restore the level ofsoil P by 2 annual moderate doses of application.

QpjQL Togo PAPR 50 40 kg P205 Jha
Urea 80 kg NJha
Kcl 40 kg K20 1ha

This option is also based on a balanced application of N, P and Kbut a material obtained from low cost processing of raw materialsindigenous to West Africa (Partially acidulated Togo PAPR 50) is
used to supply P.

Option_- SSP 40kg P205 ha
Urea 80 kg N I ha



Here the emphasis is on the te of commercially available fer-tilizers, to correct initially the 2 most critical macronutrientdeficiencies in the pilot area. SSP is being used initiilly tosupply the P. Depending on the out come of the On-farm trials onP sources, high analysis P fertilizers easily available on worldmarkets may be used in subsequent years or in new experimental
villages in the pilot area.

Internal check plotsWithin the experimental villages there will be the following in-ternal check plots each of size 50 m2 to 100 m2

Check 1. No fertilizer

Check 2. 45:19:19 kg NJ P2051 K20 per hectare
formulated with 15:15:15 plus sulphate of ammonia.(this is the standard National Extension fertilizer
recommendation for the pilot area)

1.1.1 Distribution of Investment Ootions in the Experimental

Treatments 1 to 3 will be randomized among households with eachhousehold receiving one option. Maximum acreage per householdwill be 11 ha. The idea is to find initially, the treatmentwhich averaged across households in the village as a whole is
best.

To avoid the practical problem of farmer discontent at being as-signed a check treatment for his entire farm in a situation wherea neighbouring household may have a superior treatment, eachhousehold will have the 2 small check plots.

1.1.2 Aro nomic McIitorin and Evaluation in theControl and Eperimental Vil~hg

The following will be assessed in a sample of farms, (a) rela-tively close to dwellings and (b) relatively far from dwellings:

- Cropping patterns, fallow length, cropping period
crop variety use.

- Crop performance

- Types of land cleared (slope, depth, soil association orfamily, soil chemical and physical properties)

tktE. Economic analysis will be done on the appropriate
agronomic data.
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1.2 On Farm Trials

These trials will over time help to upgrade the treatment optionsbeing tested in the first experimental village for use in thepilot area. A total of 4 researcher managed trials, 2 in Ad-jamesu and 2 in Hwidiem are planned. T'ienty farmer/researchermanaged trials (5 in each of 4 villages in the pilot area) areplanned. The exploratory survey indicated that P is the mostlimiting essential nutrient in the pilot area. The trials willcompare P sources, and the test crop will be maize.

Researcher managed trials

TSP/SSP 0,30 60 90 kg P205/ha
SSP 0, 30 60 90 kg P205/haDAP 0, 30 60 90 kg P205/ha
TSP 0, 30 60 90 kg P205/ha
TSP-S C, 30 60 90 kg P205/ha
TOGO PAPR 50 0, 30 60 90 kg P205/ha

2 replications per site. Main plots are P sources.

Farmer/Researcher managed trials

SSP 40 40 80 kg P205/ha
TSP 40
TSP-S 40
Togo PAPR 50 40
1 Farmers check
1 P check (N & K no P)

Randomized complete block, single replication per site.

1.2.1 Agronomic Monitoring and Evaluation of OFT

Data will be collected on soil conditions and crop performancefor each treatment. Economic analysis will be done on relevant
agronomic data.

1.3 Environmental Monitoring of Fertilizer Use

A researcher managed trial at Adjamesu will be used to obtain ap-proxiations of Nitrogen and Phosphores budgeets in thesoil/plar.t system. Water samples will also be collected fromstreams draining the area and analysed.

1.4 Identification and Evaluation of Irrigation roectsin West Africa

The SFRP has been implemented in rainfed farming systems inGhana, Togo and Niger. The project paper requires that theproject be also implemented ,in irrigated lands in a savanna ecol-ogy. A few irrigation projects in West Africa will be evaluatedwith a view of identifying a project where soil fertility is aconstraint and which has the potential of being socio-economically viable. The following criteria will be used in theevaluation at the exploratory level.

3



- Ecology
- History
- Objectives
- Management, staffing and farmer involvement
- Cropping systems - crop varieties, time of planting,time of harvesting, herbicide use, insecticide use,

fertilizer use, yields etc
- Soil analytical data, soil type- Acreage under present cropping and potential acreage
- Irrigation system
- Socio-economic viability.

The first year's field activitie- j11 the celected project mayconsist of On Farm Trials and detailed socio-economic base line
studies.

1.5 Collection andAnalysis of Socioeconomic Data

The main objective of the eries of planned surveys is to puttogether a broad range of socioeconomic data to serve as a basisfor (a) the effective monitoring and evaluation of overallproject performance and (b) the development of simulation modelsfor possible replication elsewhere in the subregion. Twocategories of surveys each using the farm family/household as theunit of analysis will be conducted; namely: (a) generalsocioeconomic and attitudinal survey, and (b) preparation of farm
budgets.

(a) General socioeconomic and attitudinal survey

(i) Purpose: To build on the preparation of in-dividual farm family's socioeconomic and attitudinal profileinitiated in the previous year to facilitate future qualita-tive and quantitative assessment of project impacts on theparticipating farmers in particular and the communities ingeneral. Items to be covered include individualsociodemographic characteristics, resource availabilities,constraints and possible development opportunities, at-titudes and perceptions about fertilizer use etc.

(ii) Methodology: In general, the approach will belongitudinal, involving the same panel of 120) heads ofhouseholds (60 each from the experimental and control vil-lages) interviewed in 1988. Where necessary, however, addi-tional respondents will be brought in to make up for pos-
sible sample attrition.

As part of the preparations towards the planned surveysand subsequent data analysis, questionnaires will beprepared and pretested after which interviewers will berecruited and given a short training in interviewing tech-
niques and procedures.
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(b) Preparation of farm budgets:

(i) Purpose: To prepare detailed budgets (costs andreturns) for the most important crops/cropping systems inthe experimental village. Then, use them in conjunction
with the availability of farm resources to develop whole-farm budgets. Such whole-farm budgets should provide impor-tant insights about the direct and indirect impacts of SFRPintervention. This normative approach is to complement theresults of the socioeconomic surveys and also to provide thebasis for the development of planned simulation models.

(ii) Methodology: The study will involve a sub-sampleof farm families (households) from the experimental and thecontrol villages. It will also involve the preparation ofappropriate forms to collect data through periodic inter-
views during the entire cropping season.

Data on both endogenous and exogenous factors pertinentto the farming operation will be collected. The formershall include resource availability type and cost of labor,crop yields, harvest disposal etc. while rainfall distribu-tion and intensity, incidence of pests and diseases, farmersaccess to inst:.tutionalized credit and markets etc. willcome under the latter. The data will be subjected tovigorous computer analysis to evaluate the potential impactof relaxing some of the constraints to be identified.

1.6 Training/Workshop for Counterpart Staff

i)Purpose: To strengthen the capability of counterpartstaff to implement and monitor the pilot projectsthrough the collection, analysis and interpretation of
relevant agronomic and socioeconomic data.Consequently, two formal training sessions, each last-ing about three days are planned - the first session isto be held just before planting and the second duringthe harvest. Among other things both sessions willcover principles arid techniques of collecting and han-
dling agronomic and socioeconomic data.

In addition, counterpart staff will be actively in-volved in the field work throughout the growing season
particularly in monitoring the OFTs and the conduct of
socioeconomic surveys.

1.7 ADpraisa1 and Development of Local Institutional Services
and other SUpPort Nework

i) Purpose: To identify and strengthen localassociations/work groups as a first step towards theformation of vi£ble cooperatives and other support
groups.

()



Cognizant of the labor demand associated with fer-tilizer use and the wide variation in food prices be-tween the time of harvest and the lean season, twomajor activities will be initiated to assist farmers toreap maximum benefits from their efforts.

a. Formation/strengthening of local associations

The in-country coordinator will provide the initiativein identifying local leadership for the formation oflabor pools to counteract possible labor bottlenecks
particularly during the mass application of fer-tilizers. Where such associations exist effort will bemade to identify and relax existing constraints to makethem socially and economically productive.

b. Improvement of storage facilities

Again, the coordinator will provide the leadership inevaluating current storage systems with the view toidentifying their merits and demerits as well as sug-gestions for improvements. The ultimate objective hereis to help develop systems that can store reasonable
quantities of grain long enough for farmers to cash in
on the high off-season food prices.

Establishment of Fertilizer evolvin& Fund

The In country coordinator will work out with farmers o, Adjamesua scheme of repayment of a portion of the costs of fertilizerssupplied in 1989, into a revolving fund. Cash will be obtainedfrom sale of produce harvested in 1989. The pro ortion of repay-ment of fertilizer costs will increase to the pont where the fullof costs of fertilizers is met annually from a revolving fund.



Appendix 5(b)

2.0 WORK PLAN TOGO

Mr. E. Melebou the In-Country Coordinator met with E. Rhodes,D. Pouzet and K. Acheampong of the SFRP unit from 30th Novemberto Ist December and worked out the detailed plan for 1989, asfollows:

2.1 Fertilizer Investment Options in the Experimental Vil1age

Naki-Est and Kpembona were identified in 1988 as the first ex-perimental and first control villagers on the basis of Ex-ploretary survey conducted within a 40 km radius of Dapaong.Naki-Est will therefore receive fertilizers in 1989.

Continuous cropping with no fallows is generally practised in thepilot area. Millet/Sorghum based cropping systems will be fer-tilized. The economics of the following investment options willbe compared in the first experimetal village. Kpembona will notreceive fertilizer options.

Option 1. 15:15:15 at 35 Kg N/P205/K20 per ha + Urea at 25 kgN/ha. This is based on the DRDR Savanne Extension Servicebalanced N.P.K recommendation However the P investment in-volved is 1.5 times more than the usual recommendation. Soil Pfertility is restored in 2 annual applications.

Opti2. Togo PAPR 50 at 35Kg P205/ha

+ Urea at 60KgN/ha

This option utilizes a material obtained from low cost processingof Togo PR. Partially acidulated Togo Phosphate rock is used asthe P source. Soil P fertility is restored in 2 annual applica-
tions.

Option 3. SSP at 35 Kg P205/ha
Urea at 60 kg N/ha

Emphasis here is on the use of commercial materials to correctinitially the 2 most critical macro nutrient deficiencies in thepilot area. Two annual applications of P are used to restore
gradually the soil P status.

Opto 4SSP at 70 Kg P205/ha
Urea at 60 Kg N/ha

This option differs from 3 in that a single relatively large dosefertilization is used to restore the P fertility of the soil.



Option 5. SSP at 35 Kg P205/ha
4. Manure at 5 t/ha

This emphasizes the use of locally available manure supplemented
with a commercial material.

Internal Check Plots

Within the experimental village there will be the following in-ternal check plots each of size 50 m2 to 100 M 2 .

Check 1 No fertilizer
Check 2 15:15:15: at 23 Kg N/P205/K20/ha

Urea at 23 Rg KgN/ha (This is the
local DRDR extension recommendation).

2.1.1 Distribution of Investment Options in the x em

Option Number of Households Maximum area to be
fertilized per Household (ha)

1 77 2.5
2 77 2.5
3 77 2.5
4 77 2.5
5 308 0.1-0.3

Treatment 1 to 4 will be randomized among households with eachhousehold receiving one option. The objective being to find as afirst step the treatment which averaged across households in thevillage as a whole is best. Each household will receive option 5plus the 2 small internal check plots.

4.1.2 Agronomic Monitoring and valuation in the Control

and ExperimentalyiIages

The following will. be assessed in a sample of farms, (a) rela-tively close to dwellings and (b) relatively far from dwellings:

Cropping patterns, fallow length, cropping period, crop,variety use

- Crop performance

Types of land cleared (slope, depth, soil association
or family, soil chemical and physical properties)

2



2.2 On Farm Trials

These will over time, help to upgrade the treatment options beingtested in the 1st experimental village for use in the pilot area.A total of 4 researcher managed trials in Naki-Est and Kpembonaare planned. Farmer/Researcher managed trials in 4 villages willalso be conducted. P is very limiting in the pilot area. Thetrials will evaluate P sources, on sorghum.

Researcher Managed Trials

SSP 0, 25, 50, 75 Kg P20s/ha

DAP 0, 25, 50, 75

TSP 0, 25, 50, 75

TSP-S 0, 25, 50, 75

Togo PAPR 50 0, 25, 50, 75

SSP/TSP 0, 25, 50, 75

Split plot, 2 replication per site, main plots are P
sources.

Farmer/Researcher managed Trials

SSP 15, 30, 60, kg P20s/ha
TSP 30
TSP-S 30

Togo PAPR 50 30

1 Farmers check

1 P check .(N, K, no P)

Randomized complete Block, single replicate per site.
2.2.1 Apronomic Monitoring and Evaluation of OFT
Data will be collected on soil conditions and crop performancefor each treatment. Economic analysis will be done on therelevant agronomic data.



2.3 Environmental Monitoring of Fertilizer Use

Same as for Ghana.

Note: Collection and analysis of socio-economic data,Training/workshop for counterpart staff, Appraisal anddevelopment of local institutional services and othersupport network, Establishment of fertilizer Revolving
Fund are as described for Ghana.

ER/am



Appendix 5(c)

3.0 Work Plan Niger

Messrs. M. Gaoh and M. Kadi the In Country Coordinator andeconomist respectively, met with E. Rhodes, D. Pouzet and K.Acheampong of the SFRP unit from 6th to 12th January and worked
out the detailed plan for 1989 as follows :

3.1 Fertilizer Investment Options in the experimental villaae

Tchizon-Kouregue and Maiguero were identified in 1988 as thefirst experimental and control villages on the basis of the ex-ploratory survey *onducted within a 40 km radius of Maradi town.Continuous cropping is practised in the pilot area. Millet basedcropping systems will be fertilized in Tchizon-Kouregue. Theeconomics of the following investment options will be compared.

QOtion I SSP at 30 kg P205/ha + Urea at 45 kg N/ha. This is
INRAN's recommendation to farmers, to correct the 2
most critical macro nutrient deficiencies. Soil P fer-
tili.y is restored in 2 annual applications.

Qptin- SSP at 60 kg P205/ha + Urea at 45 kg N/ha. In this op
tion a single relatively large dose fertilization is
used to restore the basic P fertility of the soil.

Qption 3 Tahoua phosphate rock at 45 kg P205/ha + SSP at 15 kg
P205/ha + Urea at 45 kg N/ha. The underlying principle
is similar to option 2. However locally available
ground Niger phosphate rock + a small quantity of"starter" SSP are used as carriers of P. Soil P fer-
tility is restored in 1 application.

Qpton 4 SSP at 30 kg P205/ha + manure at 5t/ha. This em-
phasizes the use of locally available manure supple
mented with commercial material. Soil P fer-
tility is restored in 2 annual applications.

Internal check plots

There will be internal check plots of size 50-100 m' within theexperimental village. The check plots will not be fertilized.
I



3.1.1 Distribution of Investment Options and Checks in the Ex-
Pertmental Village

MaximumOption Number of Households Area to be fertilized per household
S-----------------------------------------------------

1 169 3 ha
2 169 3h
3 338 0.2 ha4 338 0.1 - 0.3 ha
check 338 50 - 100 m2

Options 1 and 2 will be randomized among households such that 50
% of households receive option 1 and 50 % option 2. Each
household will receive option 3, 4 and the internal check.

3.1.2 Agronomic Monitorina and Evaluation in the Control
and Experiment

The following will be assessed in a sample of farmers (a) rela-tively close to dwellings and (b) relatively far from dwellings :
Cropping patterns, fallow length, cropping period, crop

variety use

- Crop performance

Types of land cleared (slope, depth, soil association
or family, soil chemical and physical properties)

3.2 On Farm Trials

These will over time, help to upgrade the treatment options beingtested in the 1st experimental village for use in the pilot area.A total of 4 researcher managed trials in Tchizon and Maigueroare planned. 18 Farmer/Researcher managed trials in 3 villages
will also be conducted. P is very limiting in the pilot area.
The trials will evaluate P sources, on millet.

Researcher M ge d Tria1s

SSP 0, 20, 40, 60 kg P205/ha

DAP 0, 20, 40, 60

TSP 0, 20, 40, 60

TSP-S 0, 20, 40, 60

Tahcua PR 0,_.20, 40, 60

Split plot main plots are P sources, 2 replication
per site.

2



Farmer/Researcher managed Trials

SSP 15, 30, 60 kg P20s/ha
TSP 30
TSP-S 30
Tahoua PR 30

1 Farmers check

1 P check (N, K, no P)

Randomized complete Block, single replicate per site.

3.2. 1. ArnWwW Qtn vn,

Data will be collected on soil conditions and crop performancefor each treatment. Economic analysis will be done on the
relevant agronomic data.

3.3 F -i ri& ipjit -A

Same as for Togo.

Note: Collection and analysis of socio-economic data,Training/workshop for counterpart staff, Appraisal anddevelopment of local institutional services and othersupport network, Establishment of fertilizer Revolving
Fund are as described for Ghana.

ER/am



Appendix 6

Conceptual Model of the Soil Fertility Restoration Project (SFRP)

1987 - 1992
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Appendix 7

SCHEDULE OF SOIL FERTILITY RESTORATION PROJECT ACTIVITIES 1988-1992

ACTIVITY 
TIME PERIOD

198 1989 1990 1991 1002

Survey*
-Exploratory*V rf;eotlnI-- .

Village Level Fertilization
& On-Farm-Trial
*-1alamfl
*lrrigaedo

Initial Fertilizer Supply 
village I Villag a

*lrrlisted

Crop Storage Facilities

Monitoring A Evautlation
*Ezt.r.. (Mld-Pvwj.

6 1 )

o*I*?urmal

Simulation Model& Dov.
(Agro & Socioeconomic)

Training / Workshop

Symposium on Fertilizer
Adoption In West Africa
Fertilizer Acqulsition
Credit Schemes

*lrrleted

Simulatlon Models Vernf
(Agro a Socioeconomio)



APPENDIX 7. LIST OF FIELD TRIPS AND CONSULTANCIES

DATE DESTINATION/PURPOSE PERSONNEL

1-3 Aug. Kumasi, Ghana. To participate in " E. Rhodes

'field day and visit the Dahwenya

'irrigation Project.

1-13 Aug Kumasi, Ghana. To participate in field*

*day and supervise the verification " K. Acheampong

survey.

25 Aug-3 Sep'- Niamey, Niger. To make arrangements

*for, and participate in Steering E. Rhodes

*Committee Meeting.

28 - 3 Sept.'- Niamey, Niger to participate in " A. U. Mokwunye and

*Steering Committee Meeting K. Acheampong

28 - 1 Sept *- Niamey, Niger to participate in " P. L. G. Vlek

*Steering Committee Meeting

8 - 15 Sept.'- Dapaong, Togo. To train, determine

sampling frame and supervise the conduct K. Acheampong

*of the verification survey

12 Sept. - - Dapaong, Togo. lu assist in conduct of K. Alognikou and

4 Oct. *the verification survey. A. Sakiti

Aug. 12 - - Lom, Togo ; Niamey, Niger ; Maradi,

21 Sept. 'Niger. To supervise the conduct of the " T. Thompson

verification survey

4 - 18 Nov. - Lom, Togo. To supervise the coding of* C. Baanante and

'the data obtained from the verification " T. Thompson

surveys.
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13 Nov. - To assist in eesigning of OFT for 1989

i0 Dec. *and do the statistical analysis of OFT " J. Henao

*for Ghana.

21A22 Dec 88" - Zio Prefecture. To evaluate CARE/APP D. Pouzet and

*Irrigation Project. K. Acheampong



DATE DESTINATION/PURPOSE PERSONNEL

16-18 Fch 89- Accra/Kumasi (Ghana). To evaluate

*Dahwenya irrigation project and collect K. Acheampong

'background information for the design of D. Pouzet and

*the farm budget studies. " C. Baanante

07-11 Mar 89*- Accra/Kumasi (Ghana). To evaluate " E. Rhodes

"Dahwenya irrigation project, to train " D. Pouzet

*field staff and launch 1989 field K. Acheampong

programs.

31 March - Deve/Lokossa (Benin). To evaluate irri-" E. Rhodes

gation project site in Mono region. " D. Pouzet

• K. Acheampong

11-15 April Dapaong/Naki-Est (Togo). To train field* E. Rhodes

staff, to launch 1989 field programs. K. Acheampong,

* D. Pouzet

30 April to - Niamey/Maradi (Niger). To train field " E. Rhodes

6 May staff, to launch 1989 field programs. " K. Acheampong,

D. Pouzet

17 May to "- Dapaong/Naki-Est (Togo). To collect " K. Alognikou and

2 June soil samples, delineate parcels of lands,* A. Sakiti

"distribute fertilizer options.

23-27 May - Dapaong/Naki-Est (Togo). To monitor K. Acheampong

progress in implementation of field pro- " D. Pouzet

grams and supervise distribution of " A. N'Danou

'fertilizer options.
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23 May to Dapaong/Naki-Est (Togo). To monitor • K. Acheampong

2 June "progress in implementation of field pro- • A. N'Danou

.grams and supervise distribution of

*fertilizer options.

24-26 May - Accra/Kumasi (Ghana). To assist in * E. Rhodes

"planning of film on SFRP and to inspect * m. Connolly

*field work.

1st June - Accra (Ghana). To discuss problems in E. Rhodes

'the implementation of the SFRP with

*Director Crops Services, Ministry of

*Agriculture.

7 - 9 June - Accra/Kumasi (Ghana). To monitor fer- K. Acheampong &

•tilizer distribution and make a few chan-" D. Pouzet

ges on the instruments for the collection*

*of data for the farm budget studies.

10 - 20 June*- Dapaong /Naki Est (Togo). To assist in A. Alognikou and

planting/fertilizing nf researcher mana- " A. Sakiti.

*ged trials and to oversee fertilizer

"application at the village scale.

18 - 24 June*- Niamey/Maradi (Niger) to monitor field " D. Pouzet

activities.

"- Dapaong/Naki Est (Togo) to check the

10-13 July farm budget survey, prepare subplots D. Pouzet

for yield evaluation, organize

• collection of data on food prices and

utilization of crop residues.
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INTRODUCTION
Although the relationship between efficient use of fer-tilizers and above average agricultural production has beenwell recognized by agricultural scientists and policy-makersthe world over, fertilizer use in West Africa remains very
low.

West African soils are low in fertility and fragile ; theyare readily exhausted through cropping, and prone to ero-sion. These characteristics of West African Boils underscorethe use of fertilizers, soil amendments as well as the adop-tion of other soil management practices.

However, the complexity and diversity of the physical andhuman environments of West Africa dictate that technologicalpackages meant to improve soil productivity must always betailored to suit the varying ecosystems. This is one of thecentral objectives of the Soil Fertility Restoration Project(SFRP). Specifically, SFRP is an applied agronomic andsocioeconomic research and development program that seeks toidentify means of introducing fertilizer practices invarious agroecological zones of West Africa by evaluatingvarious fsrtilizer investment options, and assessing theirimpacts on soil productivity restoration and sustainability,
and the economics of local communities.

This report is on the exploratory survey of the Savannaecology of Northern Togo -- one of three agroecologicalzones of West Africa where the project is being implemented.It is organized in the following manner : the first threesections provide an overview of the Republic of Togo, themethodology used in the study, and some general aspects ofthe pilot area including the physical, biological and humanenvironments. An analysis of the farming systems and thestudy's implications for SFRP are covered in sections four
and five.



THE REPUBLIC OF TOGO: AN OVERVIEW

The Republic of Togo, a long, narrow francophone WestAfrican country, stretches about 570 km from the Bight ofBnin into the interior. Bordered on the north, east andwest by Burkina Faso, the Republics of Benin and Ghana inthat order, Togo has a total surface area of 56.785 km* (see
fig.1).

As in neighboring Ghana and B6nin, Togo is characterized bycoastal lowlands stretching for about 40 km inland. Therest of the country consists primarily of two savanna plainsseparated by a southwest-northwest range of hills, notably
the Togo-Atacora mountains.

Togo's climate is influenced principally by the interactionof two main air masses: the moist, relatively cool air massor monsoons from the southwest across the Atlantic Ocean andthe hot dry continental airmass (harmattan) from the north-east. Consequently, the climate varies northwards fromsub-tropical to savanna. Temperatures are generally highranging from 240C to 36*C in the relatively dry north andbetween 23* and 300 in the humid south.

Vegetation in Togo is determined largely by climate, soilsand the extent of human activities. The southwest-northeast
area of heavy annual rainfall broken by one or two rola-tively short dry seasons is covered with evergreen forest
Particularly in the wetter portions, and semi-deciduousforest in the drier zone. This area supports food cropssuch as maize, plantain and yam and cash tree crops espe-cially, cocoa, coffee and oil palm. The rest of thecountry, except the coastal scrub land, is covered withSavanna vegetation. The Guinea-Savanna vegetation whichcovers the southern two-thirds of the country grades imper-ceptibly into the Sudan-Savanna to the north. Crops grownin the former include cassava, maize and cotton while mil-let, groundnuts, sorghum and cotton are grown in the latter.

2 61



r ...w -00

BURK|NA FASO

e Dpoong _

Sokodi

GHANA
BENIN

Ataokpome

IGHT OF BENIN
FlgI.THE REPUBLIC OF TOGO

3



However, as a result of prolonged farming activities, theoriginal closed forest vegetation has been severely reduced.Also prolonged cultivation and bush burning have causedserious degradation of vegetation and soils in the Savanna
environment.

An estimated 75 per cent of Togo s 3 million people live inrural areas and are engaged in agriculture and related in-dustries (USDS, 1987). Densities range from 24 persons perkm* in the central zone through 42 persons per km' in thenorth to over 165 persons per km' in the south. With an es-timated 2.9 per cent growth rate, Togo's current populationis projected to double in less than two decades.

For purposes of administration and socio-economic develop-ment, Togo has been divided into five regions - Maritime,Plateaux, Centrale, Kara and Savanes - each of which, is
divided into districts (prefectures).

The avnes Reion

Covering the northernmost part of the country, the Savanesregion (8602 km2 ) exhibits most of the ecological elementscharacteristic of the Soudano-Guinea Savanna environment.Temperatures, for example, fluctuate between 24 C and 36*C;the mean annual rainfall of about 1200 mm is unimodal(April-October Fig. 2 and appendix Table 1) followed by arelatively long dry season. The vegetation is predominantlytall grass interspersed with short trees, particularly,
along river courses.

Aboui 91 per cent of the estimated 330.000 people in theSavanes region depend on agriculture (Direction de laStatistique, 1981). Rural population densities range from15 persons/km2 in the sparsely populated plains of River Otito 70-100 persons/km in the area east of Dapaong.

4
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Agricultural extension services in the region, are providedprincipally by two governmental agencies - the DirectionR6gionale du D6 veloppement Rural (DRDR) and the Soci6t6Togolaise du Coton (SOTOCO). A third organization engagedin agricultural development in the region is the FondsEurop~en de D6veloppement (FED). All the three institutionshave resident extension officers in villages that fallwithin their respective zones of operation.

Dapaong, the regional capital (pop. about 10.000) is thecommercial center of the Savanes region. The importantall-weather, north-south road linking Lom6 and Ouagadougou,in Burkina Faso, converge on the city. Next in the hierar-chy of settlements are several smaller market centers -Korbongou, Naki-Est, Bogou, Kpembona, Papri, etc - mostof which are within 40 km radius of Dapaong. Almost allthese smaller towns are linked to Dapaong by second or thirdclass roads. Thus -the bioclimatic, infrastructural and ex-isting institutional arrangements make the area aroundDapaong (i.e; the T6ne Prefecture) the most potentially
productive area in the Savanes Region (Fig.3).

METHODOLOGY

Data for the compilation of this report derive from severalsources. Primary diagnostic information was collectedthrough village and farm visits, interviews with communityleaders, extension workers and a small sample of farmers.Also included are the analyses of soil samples collectedfrom farmers' field at two different depths. Secondary datasources included census publications, published rainfall-andtemperature data from the meteorological services depart-ment; and fertilizer use and agriculture production datafrom the DRDR, SOTOCO and the Enquites et Statictiques
Agricolec.
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Selection of Pilot Villpp

The initial phase of the selection process involved discus-sions with regional agricultural extension personnel as wellas analysis of secondary data on population distribution ;evaluation of physical and institutional structures opera-tive in the region; review of previous studies on cropresponse to fertilizers. and the overall agricultural poten-
tial of the region.

Following the discussions and extensive review of availablelitrature c n the region, thu T6ne Prefecture (Dapa-.ng area)was ctElected on the L.Iis of population density,"homogeneity of agrcclimatic" factors and the availabilityof relevant institutional support services. And to ensurerepresentativeness of the sample, all villages having be-tween 800 and 2000 inhabitants and located within 40 kmradiuis of.Dapaong constituted the study population. From alist of several villages compiled in collaboration with per-sonnel from DRDR, seven villages were selected on the basisof the following criteria for extensive survey.

- Accessibility to / availability of large markets
and fertilizer distribution depots.

- Willingness of farmers to participate in project
activities.

- Previous experience of extension workers in the
village.

- Location and good spread to enhance the demonstra-
tion effect of field programs.

8



Interviews and farm vig±t

With the assistance of local extension workers, a convenientsample of 2 farmers (a male and a female) were selected fromeach of the seven villages for intensive interviewing.However, the female respondent for one of the selected vil-lages could not be reached. This resulted in a total sampleof 13 respondents - 7 males and 6 females.

The week-long interviews and farm visits focused on farmersperceptions about the physical and biological environmentstheir opinions about available institutional services, thoprevailing farming systems, existing crop storage systemiand marketing outlets as well as several other socioeconomic
and cultural issues.

Also, soil samples at the 0-20 and 2 0-50cm depths were col-lected from farmers' fields for analysis at the Institut Na-tional des Sols (INS) in Lom6. The sites were characterizedin the field with respect to slope, presence or absence of
gravel and/or concretions.

GENERAL ASPECTS OF THE PILOT AREA

As stated earlier, all the seven pilot villages - Papri,Kpembona, Kowampit-Bong, Naki-Est, Ogaro, Bombouaka andBogou- are in the T6ne Prefecture of the Savanes region andare within 40km radius of Dapaong, the regional capital (see
fig. 4).

In general, the villages have been sited on valley bottomlands where the water table is close to the surface of thesoil. This apparently gives farmers easy access to waterduring the long dry season. Also, the sites facilitate theuse of the relatively more fertile soils that collect fromthe top soil washed off uphill areas. Millet, groundnutssorghum, and cowpeas 4re the main food crops while cottonis grown for the market. Some cattle, sheep, goats, pigsand Poultry are raised for domestic consumption ahd also for
the market.
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Although there is relatively a good network of second andthird class roads in the area, public means of transport ap-pear to be in short supply. The most popular means of longdistance travel is the bicycle. Table 1 provides a summaryof highway distances between pilot villages and the location
of some essential services.

Table 1

Ictive Population, load Type anddistances between Pilot villages and other essential services

-------------- 
-----

Pilot Active a Road$$ Post Largesls AgriculturalVillages Population type Clinic Primary larket hitension/
School Fert. Depot

Bogou 994 2 0 0 29 0
Bombonaka 1061 1 0 0 21 0
Iouaspit-Bong 1782 3 0 9 25 0
[peabona 828 3 3 15 36 0
fail-lit 1685 2 0 0 35 0
Ogaro 869 2 9 9 40 0
Papri 1247 3 0 18 34 0

Source: DID
* Person 12 years or moreIt 1: first class road

2: second class road
3: third class road

Is Large market refers to Dapaong

In general, incomes in all seven villages appear to be rela-tively low due, in part, to pressure on the land anddeclining agricultural productivity. Migration, among theyouth is very apparent. Almost all the farmers interviewedhave a relative or know of someone in the village who hasrecently migrated to one of the neighbouring countries.



Undernutrition is very apparent among adults and childrenalike. Put against the estimatad 2.9% annual populationgrowth rate and the emergent continous cropping system, theSFRP can be seen as a timely intervention to forestall pos-sible future widespread food shortages and environmental
degradation.

PhysicnA and Rilooica] Environment

CJlima±&

The climate of the pilot area is greatly influenced by thedry Harmattan or North-east Trade Winds that blow from theSahara, usually, from October to March. Temperatures aregenerally high during the months of February, March and
April.

Although no rainfall data could be obtained specifically forthe individual pilot villages, data for nearby Dapaongprovide some insight into the volume and pattern of dis-tribution (fig 5 and appendix Table 2). As shown in fig.5,the wettest months are July and August. It is also clearthat since 1983 annual rainfall totals have consistentlyfallen below the 8 year (1980-1987) average of 919.3 mmThe 1983 total of 775.9 mm, for example, was about 143.4 mmbelow the annual mean for the area. The problem of waterhowever, is not very acute since the annual rainfall totalsnever fell below 600 mm considered critical for the twomain staples, millet and sorghum (de Haan, 1987).
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One significant observation during the survey was the degreeto which farmers have and continue to adapt to the changingweather patterns. As explained in detail under "FarmingSystems", farmers survival strategies, in recent times, haveincluded: elaborate patterns of crop rotation and plantingsequence; selection of seeds that do best in poor years; andthe use of different varieties of the same crop at the same
time on the same plot.

Land. Soil andWae

Fnrmer ec~ino Site and Soil Conditions

Perceptions of farmers about site and soil conditions were
as follows:

Erosion and drought risk were rated as high by 70%
of respondents.

Moisture holding capacity was rated as low by 80%
of respondents.

Scil nutrient status was consistently rated as low
by all respondents.

Tooganyan S11 hyial P ~rt Ie

The area is made up of slopes, valleys and plains. Slopesranged from 2 - 3%. The main streams which drain the area
are Oubiaro, Bilagu6 and Koulougona.

Papri and Rpembona

Textures were sandy loam in the topsoil (0 - 20 cm) changingto sandy loam or loam in the subsoil (20 - 50 cm). Quartzgravel and ferruginous"concretions 
occured throughout theprofile. A loose soil layer of 50 -75 cm overlaid a compact

clayey layer.
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Naki-Est and Ogaro

Textures were sandy loam in both the topsoil and subsoil.Ferruginous concretions occured in the subsoil. A loosesoil layer of 75 - 100cm overlaid a compact clayey layer.

Bombouaka, Bogou and Kowampit Bong

Textures were sandy loam or silt loam in the topsoil chang-ing to loam or sandy loam in the subsoil. Topsoils wererelat-vely free of gravels but gravels occured in the sub-soil. There was a 50- 65 cm layer of loose topsoil above a
compact layer.

aa.ile.pctio' Pxh -Acidity. B;4se ggturatinn andrC; xchane CaDacty in the TopsoiU

pH in water ranged from 5.7 (Bombouaka and Site la:Naki-Est)to 7.0 at Papri (Appendix Table 3). It averaged 6.3.

pH in KCl was always less than pH in water.

Exchange acidity was uniformly low and averaged 0.09
meq/100g soil.

Base saturation was moderate, it ranged from 37 % in site la(Naki- Est) to 70%. in Kowampit Bong and averaged 55%.

Cation exchange capacity determined by NH4 saturation at pH7 and displacement ranged from 6.3 meq/100g in site lb(Naki-Est) to 13.08 meq/100g in Bombouaka with an average of
8.29, meq/100g.

16



Plant Nutrient fn the To1pAi]

The level of essential nutrients in topsoil are described asadequate when they are above the critical level. Criticallevels obtained from the literature on tropical Africansoils (IFDC 1979, Roche et al 1980, Munson 1982 and Lindsay& Cox 1985) are used when data on Togolese soils are un-
available.

Levels of organic carbon and total N were very low andaveraged 0.4 and 0.04 % respectively.

Bray P1 ranged from 1.5 ppm (Bombouaka) to 9.44 ppm(Kowampit Bong). It averaged 3.8 ppm. Olsen-Dabin P rangedfrom 3.55 ppm (Kpembona) to 7.55 ppm at Kowampit Bong, withan average of 5.69 ppm. Both extractants consistently indi-cated very low levels of available soil P.

Exchangeable potassium was low to adequate; it ranged from0.09 meq/100g (Bogou and Kpembona) to 0.22 meq/100g inPapri. It averaged 0.14 meq/100g.

CAIlr im

Exchangeable calcium was generally adequate. It ranged from2 .11/meq/.100g (Bogou) to 5.38 meq/lOg (Papri). It averaged
3.15 meq/1Og.

Exchangeable magnesiu.-'.was generally adequate, it rangedfrom 0.60 meq/l"Og (Ogaro) to 2.28 meq/100g (Bombouaka). Itaveraged 1.03 meq/lOOg.
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Levels of readily soluble + portions of absorbed sulphatewere adequate in all sites. It ranged from 12.08 ppm inKowampit Bong to 44.35 ppm in Naki-Est and averaged 21.20
ppm.

Minronntrients

Extractable manganese and iron were high in all sites andcopper was moderate to adequate. Zn was generally low tomoderate but was adequate in Bombouaka. Boron was very lowin Naki Est but adequate in all other sites.

Soil C1 irsifjc-a;jnn and Suit.Ability

Figure 6 is a map of northern Togo showing the soil types inthe pilot area (40 km radius of Dapaong) on a scale of 1:500,000. Tropical ferruginous soils occur in the villagesof Papri, Rpembona, Ogaro and Naki-Est. However, the parentmaterials at Papri and Kpembona were granite while theparent materials at Ogaro and Naki-Est were sandstone.Lithosols occur in Bombouaka, Bogou and Kowampit Bong. Thesoils in the pilot area have not been classified in the USDAsystem, however, based on available data on soils of theWest African savanna, their approximate equivalents in theUSDA system are shown in table 2.
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Table 2
Classification of Soils of the Pilot Areaa

Village 
INRA/ORSTOM USDA

Papri Sols ferrugineux Alfisol
tropicaux sur granite

Kpembona ditto 
ditto

Naki-Est Sols ferrugineux ditto
tropicaux sur gras

Ogaro ditto 
ditto

Bogou Sols peu 6volu6s Entisols or

inceptisolsKowampit Bong ditto 
ditto

Bombouaka ditto 
ditto

-- - - - - - - - ------------------------------------------
Source :aAdapted from Lamouroux (1962), Jones & Wild (1975)Mutsaers et al (1986), Roche et al (1980)

The sites examined are generally prone to erosion but theyare suitable for the cultivation of sorghum and millet (D.K.
Missou-Assogba private communication).

The umani environment

Settlement patterns

Except in a few areas where the presence of a fairly largemarket or a stream might have led to the concentration ofhouses at a particular site or built-up area, dwellings aregenerally dispersed over wide areas. A typical farming vil-lage, therefore, is an agglomeration of severalfarmsteads/hamlets separated by tracts of farmlands.

A typical residence is a round structure with a conicalroof; a number of these are arranged in a circle within anenclosing wall to form.a compound household or Soukhala. ASoukhala may consist of a man, his wife(s) and children,sometimes his daughter(s)-in-law and grand children. Inother words, a Soukhala is made up of one or several units
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of production and/or consumption. A summary of con-stituent hamlets, the number of Soukhalas and correspondingnumber of production/consumption units in pilot villages is
provided in Table 3.

Table 3
Constituent hamlets, number of soukhalas and Production units inpilot villages.

------ > Total Number of < ------
Constituent Soukhalas Production units/Pilot Village Hamlets 

Households

Bogou 4 210 233
Kpembona 3 220 308
Ogaro 3 142 339
Naki-Est 8 308 473
Bombouaka 8 388 712
Papri 8 241 466
Kowampit-Bong 5 160 182

Source: Direction R6gionale du Ddveloppement Ebral (Savanes).

Although the dispersed settlement pattern may pose some ini-tial problems with regard to reaching individual farmers, ithas the unique advantage of facilitating the spatial diffu-sion of innovations (neighborhood/contagion effect) once thediffusion centers have been established.

Soclal Oranjzation

The Moba and Gourma are the two main ethr.-ic groups in thepilot area. Both practice the patrilinial system of in-heritance (i.e. property passes on from father to son). Thebasic unit of government or village authority is enshrinedin the Bate (village chief). The Bate is usually an adult
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male, presumably, a direct descendant of the first person to
have settled in the village boundary. However, unlike vil-lage chiefs of the more nucleated villages in the forestzone, the Bates appear to have very limited influence overtheir subjects due, in part, to the dispersed nature of thesettlement townships. Next in the power hierarchy are theheads of Soukhala. Aside from their religious and otherceremonial functions (e.g. overseeing birth, marriage andfuneral ceremonies), heads of Soukhala serve as custodiansof their groups' property, including farmlands; therefore,they exercise some degree of influence over the organizationof agricultural production of their group members.

ThL~ conomic Fnirnmn

Lad- Tenure aind Access

The system of land tenure among the Gourma-Moba is fairlycomplex and therefore very difficult to generalize. Onething which is clear, however, is that, at the moment thereis more than one kind of tenure in operation correspondingto different types of land-use. Permanently cultivated landwithin shorter distances from the village as well as manuredcompound land, for example, usually have permanent in-dividual tenure while more distant lands, especially thosein hilly areas are, for the most part, reserved for communal
grazing.

Nevertheless, there seem to be a clear distinction betweentenurial arrangements for descendants of early settlers(indegenes) and those of later arrivals. Property right onthe former's land is sanctioned while the latter only havethe usufruct of the inherited or acquired land even thoughthe right is irrevocable. Thus, the size and quality of theland claim depend on the order of arrival of theindividual's ancestors in the village - the largest and bestlands to descendants o,"first comers". In addition farmersborrow land frorL each other for use over varying period oftime. Money does not change hands in such transactionssince it is a local taboo to sell land. Instead "tenants"
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make token payments in the form of kola nuts, a chicken or abasketful of grain at the end of the cropping, season.

Thus, two main categories of land tenure preval in the pilotarea, namely; freehold (inheritance) and short-term "lease".As shown in table 4, about 80 percent of the farmers inter-viewed till their own land ; the remaining 20 % who farm onborrowed land apparently do so for reasons other than
landlessness.

TABLE 4
Land Tenure Categories by Pilot Village N = 10

Tenure Category
VILLAGE FREEHOLD SHORT-TERM

LEASE

Kowanpit-Bong 
X 

X
Eogou 

_X
Bombouaka 

X 
X

Kpembona X _

Naki-Est 
X

Ogaro 
X

Papri 
X

However, growing demand for farm land due to rapid popula-tion growth and scarcity of off-farm employment appear tohave brought some pressure to bear on farmlands. All thefarmers interviewed practice continuous cropping -- a reaf-firmation of Harrison's (1987) estimate that nine-tenths ofara le land in Togo is under cultivation. Farm sizes asetimated by farmers ranged from 0.5 ha to 13.5 ha with a
mean of 3.3 ha.



Farm -level Lahpr

Three main sources of farm labor are obtainable in the pilotarea, namely family labor including that of returnmigrants, hired labor, and mutual assistance (pooled labor).

About 70 percent of farmers rely on return-migrant and resi-dent family members to meet their farm labor requirements.But as a couple of farmers hinted, the former source is fastdrying out because of the emergent pattern of migration,

A few farmers counteract the apparent labor shortage duringthe period of high labor demand by organising labor pools togive mutal assistance to one another. In a few casesfarmers hire labor usually for short periods to performspecific tasks on the farm. Wages are usually paid for inkind. When wages are paid in cash they range between 200CFA and 250 CFA. Farmers reported that colleagues who haveploughs rent them out for use by other farmers. But veryfew farmers can hire a set of plough and draft animals toPlough their fields at the current fee of about 8.000 CFAper hectare because the seasonal cash flow tends to be in-versely related to the level of agricultural activity, i.e.the time of peak agricultural activity - June to October -coincides with the time when farmers cash resources are attheir lowest ebb.

The cash flow and labor situation have some implicationsfor SFRP in the light of the planned mass application offertilizers to whole village farmlands. Given the increasedlabor demand that come with fertilizer use, individualfarzders should be encouraged to form labor pools to coun-teract Possible lsbor bottlenecks during the period ofpeak agricultural activity.

1. Recent migrants tend to stay longer and prefer making oc-
casional cash remittances to returning home at the beginning of
the cropping season to help family members with farm work.
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Camital

Apart from livestock and a feR bicycles, the capital ownedby farmers consist largely of goods produced through adirect embodiment of labor. Examples include grain lofts,some hand tools and a few home-made ploughs. Consequentlycapital levels are relatively low in the pilot area.

However, under a government-sponsored 
agricultural creditscheme, the tqo agricultural development agencies .S DRDR andSOTOCO) provide equipment and some inputs credit to in-dividual farmers for the cultivation of cotton, The type ofequipment and percentage of sampled farmers who receivedthem for the 1987 cropping season are provided in Table 5.

Table 5
Percent of farmers receiving DRDR/SOTOCO equipmentand input credit for cotton cultivation - 1987. (N= 10)

Item / Description 
% Farmers

I. Animal Tration

a) Oxen
b) Plough 

2030
2. Other jnputa

a) Improved seeds 
50b) Fertilizers 0

c) Pesticides 
4050

Sources of cash for farm operations
/

Eighty percent of farmers interviewed use their own cashresources for their farm operations. These are derivedprincipally from the sale of farm produce and livestock andOccasional remittances..fom 
migrant family members. For ex-

ample, all cotton produced by the farmers in 1987 were soldto the accredited buying agency, SOTOCO; between 40 per centand 50 per cent of groundnuts and cowpea were also sold for
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cash. The amount of sorghum and millet that were sold was
difficult to estimate. But, in general, a greater propor-
tion of the two cereals are stored in grain lofts over ex-
tended periods for domestic use.

FARMING SYSTEMS AND AGRICULTURAL PRODUCTION

Land Use

Land in the pilot area is used mainly for food and cash crop
production, and livestock breeding.

Land Clea rin_

Farms are cleared with hoes in March. It involves piling up
weeds and stumps of millet and sorghum from the previous
crop. After the first rains, the land is tilled and ridged
uSLally with hoes but sometimes with animal traction.

Croppinp Patterns

The major food crops are sorghum and millet followed by cow-
pea. A large number of farmers continuously grow various
combinations of sorghum and/or millet on the same piece of
land. Maize is less Important and is usually cropped near
dwellings. Rice may be cultivated in the lowlands. Cotton
is the major- cash crop, followed by groundnut. Table 6
shows acreages under major crops in the Savanes. The fol-
lowinq arrangements of crops were reported by farmerst

- Three months millet/six ronths millet/cowpea
- Three months millet/six months sorghum/cowpea- Three months millet/six months millet/six months

sorghum/cowpea
- Three months millet/six months millet- Three months millet/six months sorghum

Line sowing was usually practised and millet and sorghum may
be scowri in the samar pie--ing hill.
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1980 - 1981 1981 - 1982 1983 1983 - 1984 1984 - 1985
Area (ha) 42,100 39,900 35,400 26,900 35,900
.Todtioo (t) 28,391 22,357 30,308 24,67 3,3c1
ield (t/a) 0.602 0.494 0.639 0.508 0.624

Area 84,700 81,100 40,600 5,800 50,000

SP cti 234,304 530,575 33,705 44,771 67,2 9
Yied 0.498 0.377 0.718 0.643 0.83

2 45,400 45,400 39,100 5,600 2,00
C IAb Productoa 5,155 7,111 491 7 ,90784

Yield 0.64 0.157 0.197 0.6139 0.25
Area 3,600 5,500 5,500 4,700 5100

YAM Pro&tioa 2,941 5,3 0 5,208 3,257 31
Yield 0.946 0.946 .0.229Arma 161,3 16,300 8,100 1 0,0 5

m mTe]]l FrOdutioc 8,095 8,737 7,003 6,944 9,724

yield 0.444 0.377 0.709 0.550 0.615

Ira 1,21100 2,100 000 2,600um m h064100 1,718 1,718 916 2',384
field 

0.684 0.684 0.5650.1

TINA 2,000 2200 2,200 1,800 1,400

produdie 13,100 21,525 21,al25 14,297 1,320
Yield 2 7.600 7.919 7.942 10.Are 1,100 50 goo 1,000 IN0flul/ hlodwttl 1, 5H 744 775 775 1,181

Yield 0.407 0.461 0.4610.1

TOTAL1;20 , 19,1,000 ' 133 ,900 154,400 112
'Cte et Statiftetg ArCHoDeS.

27



Recommended spacing was 40 cm within rows and 80 cm between rows
farmers however used wider spacings. Cowpea was usually planted
across millet/sorghum rows. Cotton and groundnut were grown as sole
crops.

Dates of PlantLnqnj Hrvestinq

Planting begins in May and extend to July depending upon the cropspecies (figure 7). Harvesting commences in October and ends in
November again depending on the crop species.

Crop Jan. Feb. March April May June July August Sept. Oct.' Mva. Dec.m r- mr i- - 7 1- 1 1- ---- -Maize 
xxxX _..

Sorghua and
Millet 

I 1

GrDundnut , 11

C-°- - - -,-- -I

Rice xx:- 
-

- - - -I - - - -

Cotton 
,IXI 

-XX-

Legendt - Land preparation
xxiXX Planting

- - Harvest

Fig. 7 ropgjn Calndr fcr Fojt'ops nd Cott zn t U S -van;; Reion

Source) Sociltt Toqolaise de Coton

Cro Rotation

The basic rotation for cotton growing farmers is cotton-
millet/sorghUm -groundnut - cotton. Other variants reported were
cotton-millet- croundnut - "--il l,1 et - cotton. and cotton -
millet/sorghm - cotton.
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Fallow Perid

There is no fallow, pressure on the land being high.

Cro&Proetionl

Weeds are controlled manually in 2 -4 weedings, with 3 weedingsbeing the most frequent. Striga is a problem in sorghum cultiva-tion. Farmers rotated crops to avoid the problem. Screw wormsare important pests of sorghum and millet. Vertebrate pestsreported included guinea fowls, wild ducks, and wild pigs. Cropprotection advice and service were readily available from theSociet6 Togolaise de Coton (SOTOCO) for cotton. Forty per centof respondents reported th'at they had used pesticides.

Inouts and Yields

All farmers reported the use of local millet and sorghumvarieties. Improved varieties of sorghum e.g. variety 517 and E
- 35 are however available.

Crop yield per unit area on farmers fields as estimated by theExtent.-n Service is shown in Table 6. They are generally wellbelow the yield potentials.

Ninety-nine per cent of lands in the Savanes that are croppedwith cotton are fertilized (Table 7), while only 16.3% of landscropped with millet and sorghum are fertilized. Seventy, sevenper cent of respondents said that they had used fertilizers atone time or the other. Rates of application were difficult toestimate, but were well below the Extension recommended rate of150 kg/ha of 15:15:15 + 50 kg/ha Urea or 100kg/ha triple superphosphate + 50 kg/ha Urea. Farmers used any quantity of fer-tilizers they could afford. Plots close to the house receivedfertilization, those further away did not. In Togo all fer-tilizers are sold at 3.250 FCFA/5Okg bag irrespective of the
grade.
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Table 7
fertillier NIe i, the SITARe, (1987)

Fertilized Planted ProportionCpendr4! Oti-lord IID SOTOCO Acreage Icreage fertilizedCrop 
(ba) (h) (1)

Sorghu 2,485 546 1,280 8,937 11,248 69,150and lillet 16.3

Baize 78 112 - 332 522 3,827 13.6

Coupea 11158 - 584 1,707 15,515 11.0

lice 73 110 13 19 215 1,728 12.4

Groundnut 778 348 342 2,614 4,082 16,907 24.1

Cotton 1,496 1,426 767 6,276 9,965 10,066 99.0

Source: Inqultes et Statltlques Agricoles, Togo.

Although farmers recognize that fertilizer use would enhance theproductivity of their depleted soila fertilizers are generallyapplied to cotton crops. Fertilizers and other input credit forthe cultivation of food crops is not easily accessible tofarmers. Such facilities are given only to farmers' cooperativesafter the members have inet several requirements. For example,the combined output of the group must have attained a levelspecified by the lending agnncy. Also, the group is required toinvest a significant proportion of the credit on a collectivefarm as a demonstration of collective responsibility for repay-
ment of the loan.

Farmers reported that generally the cooperatives have been a suc-ce3s, particularly in an area where other forms of associationshave experienced cutly failures. i!c;ever, the conditions forcredit acquisition need some review and improvement.

The issue of inequity, for example, needs to be addre. ned. Atthe moment it is nearly impossible for individuals who cannot ap-
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propriate the use of more land to acquire fertilizers and otherinput credit to grow food crops. Thus SFRP' strategy wherebyall farmers in the experimental village will receive fertilizersregardless of the scale of production should serve as a firststep towards addressing the problem of inequity.

Fifty per cent of respondents own cattle, nearly all respondents
owned sheep, goats, chicken. A few owned pigs.

Manure is important for food production in the pilot area, allfarmers reported its use, but the small quantities available is amajor constraint. Only plots close to dwellings receive manure.

Pp~~~~~~tl iav s AIiv t In H a v t l z a t i Cn '

Millet and sorghum stalks are used for domestic purposes - roof-ing, firewood. Some farmers reported that the straw from 3months millet may be incorporated into the soil, but that of 6months millet was usually used in the home.

Grains are stored within the Soukhala in traditional grain loftsbuilt with mud. They may also be stored in sacks and pots.Grains were sometimes treated with ash before storage. Storagewas usually for a period of 2 - 6 months, but there were, fewreports of treated millet and sorghum being stored for more thana year. Storage was for consumption, sale and seed.

Marketing of Farm Produce

Bicycles play a significant role in the Social end commercial ac-tivities of the people. Transportation of food crops and some-times, livestock to the market is usually accomplished on foot orby bicycles. Consequently farmers hardly bring their produce tothe large commercial center, Dapaong to sell. Instead, farmers'produce are sold in the nea-rest village market to middlemen forresale to conLumers in the urban centers.
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Seasonal variation in food prices is very high. These arelargely determined by market forces, however. In 1987 for ex-ample, the market price- of unshelled groundnuts increasedthreefold from a post-harvest low of 40 CFA/kg to 133 CFA/kg
around the time of seeding (Table 8).

Table 8
Variation, Food Prices in the pilot area (1987)

FPrices 
(CFA/kiz)

aighl iRO~
Sorghum 

66 48Millet (6 month variety) 67 44Millet (3 month variety) 57 40Groundnut (Unshelled) 133 40Groundnut (Shelled) 173 70Cowpeas 
143 85Rice 
70 60

Source: Statistiques Agricoles (1988)

Despite the prospects for increased earnings if farmers can storesome of their produce over an extended period of time and sellduring the lean season, most farmers sell their produce soonafter harvest. Aside from pressure to sell to meet their im-mediate cash needs, farmers reported that lack of long-termstorage systems seem to be the over-riding factor for the earlydisposal of "excess" farm produce. Therefore, any investment
made to improve current storage systems will enhance farmers'
overall cash earnings in the long-run.

CONCLUSIONS OF SURVEY AND IMPLICATIONS FOR THE SOIL FERTILITY
RESTORATION PROJECT

1. Farmers reported soil infertility as a major constraint to
increasing food crop production. Laboratory analysis showed
that soils in the pilot area depleted in nitrogen and phos-
phorus supply. Nitrogen and phosphorus fertilizers are cru-cial for restoring soil fertility. Potash fertili.ers willalso be required but the degree of need is less than that of
N and P.
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2. There is no fallow period in the pilot area because of pres-sure on the land and the soils are therefore under continouscropping. Phosphate fertilizer investment options shouldcompare the application of single relatively large doses ofP versus smaller annual applications.

3. There is potential for the use of animal manure, but sincethe amounts produced are insufficient they would need to besupplemented with commercial fertilizers.

4. Sorghum and millet are the major food crops in the area fer-tilization of entire villages should be based on
sorghum/millet farms.

5. Extension fertilizer recommendations for sorghum and milletin the Savanes of Togo emphasize the use of 15:15:15 com-pound fertilizer. The benefits of compounds and singlenutrients carriers should be compared as, investment
strategies.

6. There has been an increase in the use of TSP and DAP by WestAfrican countries because of savings in transportation costs(IFDC 1987). However, these materials have undergonelimited testing by IFDC in West Africa. There is thereforeneed for economic and agronomic evaluation of high analysisP fertilizers like DAP and TSP in OFT in the pilot area.

7. There is need to maintain close contacts with the Direction
R6gionale du D6veloppement Rural (DRDR).
Its extension workers are already familiar with the pilotarea and farmers. Improved pratices such as use of goodseed, correct plant population and weeding will improve cropresponse to the fertilizer investment treatments.

8. The villages of Naki-2st and Kpembona have similar soilsand easy access to markets. Arrangement for land tenure arenot a problem. Soil fertility is a major constraint to in-creased food crop production.- These villages were thereforechosen for the detailed survey. Naki-Est will be the Ex-perimental village and Kpembona, the control.



9. Farmers reported labor shortages during the period of peak
agricultural activity. To help minimise the problem, the
Project should work in collaboration with ther local leader-
ship and extension to strengthen existing labor pools or en-
courage farmers to form new ones where they do not exist.
Such groupings would also serve as nuclei for the develop-
ment of viable farmers cooperatives or credit unions.

10. The current system of fertilizer distribution in the pilot
area is biased against farmers who do not grow cotton or
cannot appropriate the use of more land. The Project's
strategy whereby all farners in the experimental village
will be supplied with fertilizers regardless of scale of
production for sorghum/millet based cropping systems will
not only help address the problem of inequity but will also
serve as a "headstart to those farmers who would otherwise
have no access to fertilizers.

11. As a first step towards sustained fertilizer use in the ex-
perimental village, the project should work in collaboration
with the local leadership, extension and farmers to explore
the possibility of using part of the returns from the ini-
tial fertilizer delivery to create a village level Fer-
tilizer Revolving Fund. The Fund so created would be used
to make future bulk purchases of fertilizers for use by con-
tributing farmers.

12. The wide fluctuation in food prices suggests that farmers
may increase their earnings if they can hold stocks over ex-
tended period of time. Therefore, efforts should be made to
appraise and improve current storage systems to enable
fargers to hold their stocks and sell at peak prices.

13. Heads of Soukhala play a significant role in the social and
economic life of their peoples. Indeed their role as cus-
todians of their groups' property including farm lands puts
them in a position to-exert significant influence over the
organization of agricultural production in the area. There-
fore, their involvement in the project will enhance its suc-
cess.
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Ippeadix Table I

verate teuerature, rainfall and nuaber of ralndgeA
DipinLljj1U=

J F H A B J 3 A S 0 N D
T 26.9 29.7 32.4 31.8 29.9 27.4 26.0 25.9 25.9 28.2 28.5 26.8
8 0 3.3 17.3 40 79.3 116 18.3 260.5 18.5 51.4 14.4 0

0 2 2 4 8 11 14 17 14 5 2 0

Source Service de la Mitiorologie, Lone - 1988
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Appeadix Table 2

Year J A J J I S 0 D TOTAL
T 28.9 30.3 38.7 32.3 30 27.1 26.5 25.1 26.4 28.7 28.5 26.2

19801 0 0 0 52.7 130.2 89.2 176 404 195.9 83.4 8.1 0 1139.5
it 0 0 0 4 5 9 9 23 12 10 3 0 75
T 25.9 30 31.7 31.6 28.7 27.8 25.7 25.2 26.4 29.2 28.5 28.4

1981 1 0 0 56.5 40.7 91 182.4 207.1 387.7 121.3 5.7 0 0 1092.4
K 0 0 2 6 6 8 18 18 11 2 0 0 71
T 26.9 29.1 30.8 31.3 29.3 27.3 26 25.3 25.9 27 27.5 26.9

1982 R 0 3.3 39.7 61.1 57.9 145.5 195 225.9 178.5 120.1 0 0 1027
Be 0 2 2 5 7 13 15 15 15 10 0 0 84
7 23.9 30.4 31.5 32.6 29.7 26.6 25.8 29.5 26 28.8 29 28,1

1983 0 0 1.8 53 99.9 99.5 194.7 180.2 143 3.8 0 0 775.9
Is 0 1 1 3 14 13 11 16 14 1 0 0 73
7 26.7 28.8 31.6 30.8 29.3 27.7 26.8 26.3 25.8 28 29.4 26.4

19841 0 0 16.6 85.8 92.7 83.3 54.7 254.6 138.8 62.5 5.6 0 79,
0 0 3 4 10 11 13 15 17 3 7 0 78

28.5 28.5 32.2 31.3 30.3 27.9 25.7 25.4 25.3 28.2 29.1 25.8
1985 1 0 0 4.1 31.3 42.6 81.8 199.5 211.9 177.4 29.2 0 0 777.8

0 0 2 4 9 10 19 15 I'8 1 0 0 78
7 26.5 30.7 31.6 31.3 30.6 27.6 25.1 25.2 25.5 27.8 27.3 25.7

1986 0 0 14.3 44,5 61.9 133.7 174.4 127 231 50.7 29.5 0 867
le 0 0 1 4 7 10 15 15 14 4 2 0 72
T 28.2' 30.5 31.3 33.3 31.8 27.9 26,5 25.8 26.6 28.1 29.4 27.4

1987 0 0 6.6 0 59.6 112.8 265.4 293.4 163.3 56.4 0 0 880.70
1 0 0 2 0 5 13 15 20 12 5 0 0 72

T : Temperature iu O'C'
I': lumber of raindaye
r : hlafall is as
Source: Service de Ia lit6orologie, Look - 1988
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Appendix table 3

Soil Ahlyrical Data of Sites in the Pilot Area

Site Depth Clay Silt Sad Gravel Organic Total I Available P Available Pvillage Do. (cA) (2) (2) (2) (2) Carbon (2) (2) C/ (pp) (ppm)

(BRIT i) (OLSII-DIBII)
0-20 7.82 30.11 59.13 9.4 0.63 0.05 12.60 3.11 5.55fa 20-5 18.9 28.15 54.36 20.41 0.45 0:04 11.25 2.97 7.57

laki - let2.7.5
Centre 0-20 9.07 38.68 50.10 3.54 0.36 0.03 12.00 5.36 4.03lb 20-50 12.84 40.47 44.417 1.64 0.27 0.02 13.50 2.40 5.54

0-20 9.08 71.29 18.81 0.86 0.27 0.03 9.00 1.69 5.03Bogou 2 20-50 17.68 31.39 50.27 2.37 0.21 0.03 7.00 1.56 18.18

0-20 6.59 18.50 71.62 12.06 0.36 0.03 12.00 1.99 3.55Ipeubona 3 20-50 14.90 16.82 87.89 21.74 0.33 02 16.50 1.70 25.76

0-20 5.79 22.46 846 6 15.45 0.31 0.04 7.75 9.44 7.55Ioiaepit-Bong 4 ~0-50 10.08 14.24 4.1 1.76 0.17 0.02 8.50 6.21 M.T

0-10 14.05 55.09 28.20 0 0.47 0.05 9.40 1.50 7.15
Pombonaka 5 20-50 19.00 36.22 41.11 8.59 0.40 0.04 10.00 1.70 6.08

0-20 1.40 18.47 70.48 6.14 0.41 0.04 10.25 4.41 5.5920-50 10.10 40.99 44.81 26.01 0.36 0.03 12.00 7.63 29.28

0-20 5.79 36.90 53.6 0. 30Ogaro 7 20-50 12.59 24 8.50
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" Appeadix Table 3 : continued

S ol Analytical Data of Sites in the Pilot Area

Hi Ok Som of Catioc Base chage IMIP4Site Depth p87 Id. CAb . k h . a sbes hchatge Satura- Acidity p8 pI IhtractTillage go. (N) 1h. I (wQ/J}4) (,eq./1OOg) (XelO0g) (eq/lOOg) Capacity tioa (ke/lOOg) (80) (CI) ble S(weO/100 ) (Ieq1009) (1) (PA)
0-20 0.18 2.52 0.79 0.12 3.62 9.89 36.60 0.10 5.7 4.8 21.22lai -Ist la 20-50 0.14 3.63 1.29 0.15 5.22 8.48 61.56 0.07 6.0 5.0 12.11

Cetre 0-20 0.13 2.42 0.60 0.11 3.27 6.30 51.90 0.12 6.3 5.4 44.35lb 20-50 0.10 2.72 0.79 0.13 3.73 7.30 51.;0 0.10 6.0 5.1 24.16
0-20 0.09 2.11 0.91 0.12 3.23 7.55 42.78 0.10 6.0 4.7 24.16o 2 20-5C 0.08 2.63 1.80 0.17 4.68 6.31 74.17 0.12 6.3 4.8 17.17
0-20 0.09 2.43 0.90 0.15 3.56 6.79 52.43 0.10 6.4 5.3 16.22[pembona 3 20-50 0.07 3.13 1.51 0.17 4.88 7.58 64.38 0.07 7.0 5.5 12.12
0-20 0.14 3.72 0.92 0.13 4.92 7.05 69.79 0.10 6.5 5.5 12.08[oamt-Bocg 4 20-50 0.14 3.43 0.89 0.14 4.60 6.50 70.77 0.10 f.6 5.4 12.09
0-20 0.13 3.88 2.28 0.17 6.46 13.08 49.39 0.00 5.7 4.5 12.26Bubouda 5 20-50 0.13 3.75 2.82 0.18 6.88 7.09 97.04 0.07 6.0 4.3 12.16
020 0.22 5.38 1.20 0.12 6.93 10.41 66.57 0.07 7.0 6.0 12.19Papri 6 20-50 0.18 5.05 1.01 0.12 6.36 9.24 66.83 0.07 7.1 6;1 12.12
0-20 0.13 2.72 0.60 0.12 3.57 5.28 67.61 0.10 6.4 5.4 24.15Ogaro 7 20-50 0.10 2.62 0.64 0.18 3.54 6.75 52.44 0.10 61 5.1 12.09
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Imuedii TablS 3 otiued

Sol] balrIia Dta of Sites in the Pilot L,

Site Depth 0.1I I CL Extractable Extractable Ixtractable Extractable BVillage o. (c) lxtractable In Zn Ca Ie (Hot Water)
(ppm) (ppm) (ppm) .(ppm) (ppm)

0-20 82.15 1.61 0.91 203.15 0lo 20-50 87.09 1.01 1.01 204.66 0.40

Centre 0-20 65.52 1.01 0.71 207.94 0lb 20-50 57.89 O.tO 0.60 193.62 0
0-20 61.01 1.71 1.01 284.43 2.42

olou 220-50 41.11 1.62 1.52 205.86 traces

0-20 67.21 1.62 1.01 190.98 1.62Epembona 3 20-50 74.t 1.31 1.21 188.30 6.22

0-20 96.55 2.42 1.61 130.57 1.97Eoapit-Bot 4 20-50 71.65 1.41 0.81 150.46 5.04

0-20 118.82 4.50 3.1t 264.10 2.00Bosbouaka 5 20-50 76.52 4.36 2.94 214.35 2.80

0-20 173.91 3.05 1.52 197.99 2.44Papri 6 20-50 123.23 1.41 1.51 174.27 2.79

0-20 107.77 1.01 0.50 65.00 0.80Ogaro 7 20-50 77.18 1.01 0.71 89.17 0.81
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A REPORT ON THE BASELINE FARM SURVEY OF THE SOIL FERTILITY

RESTORATION PROJECT IN THE ASHANTI REGION OF GHANA

Summary

1. The 1988 SFRP baseline data for Ghana were collected in the Ashanti

region in the villages of Adjamesu and Hwidiem. A total of 121 farmers

were interviewed, 67 of whom are women. The survey generated data on

gender; cultural groups; marital status; household location and

composition; education; employment; land availability and tenure; the use

of machinery; animals, equipment, and credit; sources of information

about fertilizers; crop areas and management; the use and costs of

fertilizers; organic manures; crop residues; the use and cost of labor;

disposal and use of crop production; and finally, the perceptions of

farmers about constraints to fertilizer use and agricultural production.

2. The sample households are mostly comprised of nuclear families with age

and gender distributions that allow meaningful comparisons between men

and women farmers in various age groups. The households headed by women

are somewhat larger than those of men in Hwidiem but in Adjamesu the

reverse is the case.

3. The salient feature of schooling in the Ashanti region of Ghana is that

although men have attained more years of education than women, younger

Ashanti women have more schooling than older ones. This is evidence of

real and meaningful social change for women.

4. The households headed by women are closer to markets for agricultural

products than those of men as is the distance to stores for household
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goods and fertilizer. However, the distances from households to

household and individual plots managed by women are uniformly greater

than for men.

5. Among adult household members, women are more likely than men to be

engaged in off-farm employment but the number of months per year of

off-farm employment is greater among men than women. The annual off-farm

earnings of men are greater than that of women.

6. Among farmers that are head of households, women are again more often

engaged in off-farm employment with the exception of Adjamesu, where the

frequency of off-farm employment among men exceeds that of women. The

duration and earnings from off-farm employment are again greater among

men than women farmers. The great majority of off-farm employment is

within the village of residence of men and women. However, the proximity

of Adjamesu to Kumasi provides greater urban off-farm employment than in

Hwidiem.

7. Although men and women predominantly manage their own plots, each gender

may manage plots of the other. There are differences between the sizes

of crop areas managed by women and men, however, the differences are not

significant.

8. The data on land tenure in the Ashanti region of Ghana show that among

men and women about 80% of plots are family owned with secure tenure

rights. Women farmers are more likely to rent plots in Hwidiem than in

Adjamesu.

9. The ownership of agricultural equipment is limited to men in Hwidiem.

Women are somewhat less likely than men to own handtools and no women

reported owning agricultural equipment. Thus, women are more likely than

men to borrow tools for agricultural work.
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10. Animal ownership is greater among men and women in Adjamesu than in

Hwidiem. The average sample figures indicate that men own 16 animals and

women 8. But animal ownership in Hwidiem is greater among women than

men.

11. In the control village of Hwidiem, maize and cassava as sole crops and as

bases for intercrops account for 84% of the crops on 106 sampled plots

and 66% of 129 sampled plots in Adjamesu. For the total sample these

crops account for 75% of the cropping systems.

12. The average size of the 235 plots included in the sample in both villages

is 0.6 acres. The average plot size for men is 0.76 acres and 0.55 acres

for women.

13. The total sample figures show that disregarding gender, 32% of the sample

plots are allocated for the intercrop of maize and cassava. The sole

crop of cassava is second in importance for both men and women, 17% and

16% of all plots, respectively. A striking contrast in crop choices by

gender in Adjamesu is evident in that men allocate 30% of the area under

their management to various cassava intercrops and diverse other crops

but only 9% of the women show this pattern.

14. Both villages rely heavily on household labor. Specifically, 77% of all

workdays are performed by household labor in Hwidiem and 87% in Adjamesu.

15. Women hire more labor than men for the difficult task of land preparation

and use more workdays of labor than men for the tasks of land

preparation, planting, weeding, fertilizer application, and other

activities.

16. Use of household and hired labor by men and women farmers varies between

villages and among crops and activities. For instance, farmers in

Adjaznesu rely more on household labor for the production of maize, but
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use more hired labor for weeding cassava than those in Hwidiem. Farmers

in Hwidiem are twice as likely as those in Adjamesu to hire labor for the

maize-cassava intercrop. The use of hired labor for maize-cassava in

Hwidiem (38 workdays/acre) exceeds that of Adjamesu (19 workdays/acre).

17. In Hwidiem 56% of all workdays for all activities were performed by men,

41% by women, and 3% by children. The corresponding figures for Adjamesu

are 38%, 41%, and 21%, respectively. There is no evidence in this study

that food production is the sole or exclusive responsibility of women or

men. Although, men perform most of the land preparation aLtivity,

neither gender performs agricultural tasks withouc the assistance of the

other.

1.8. The total sample figures show 14% of all farmers used fertilizer during

the survey season and that men (21%) are more likely to use fertilizer

than women (9%). Adjamesu showed more gender equality of fertilizer use

than Hwidiem, but farmers in Hwidiem are somewhat more likely to use

fertilizer than in Adjamesu.

19. Lack of knowledge is an important constraint to the adoption of

fertilizers. Twenty-nine percent of the men in Hwidiem and 42% of the

men in Adjamesu reported having no knowledge about the use of fertilizer.

Among women farmers, 42% in Hwidiem and 35% in Adjamesu reported no

knowledge about fertilizer use.

20. The perception about the lack of need for fertilizer is still present

among some farmers. Men (29%) in Hwidiem are more likely than women

(12%) to report that fertilizers are not needed. No men in Adjamesu

reported that fertilizers are not needed but 13% of the women reported no

need.
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21. The cost of fertilizer is another important constraint to fertilizer use.

Twenty-one percent of the farmers in Hwidiem and 14% of those in Adjamesu

cited the expense of fertilizer as a reason for discontinuing use.

Eighteen percent of the total sample cited this reason. Women are less

likely than men to report that price is a constraint to fertilizer use.

22. Regardless of gender, Ashanti farmers are quite clear about their

aversion to handling organic waste. The words the farmers used to

describe organic manure were dirty, filthy, and unhealthy. Thus the use

of organic manure in the Ashanti region of Ghana is minimal.

23. The use of agricultural credit in both sample villages is very limited.

Only 26% of the farmers in the sample reported using some sort of

agricultural credit during the survey year. Farmers in Adjamesu were

somewhat more likely than in Hwidiem to use credit, 30% and 21%,

respectively. It is noteworthy that 76% of the farmers in the sample

that did not use credit made no attempt to obtain a loan for the 1988

cropping season.

24. Most crop output is produced for the dual purposes of household

consumption and sale. Seventy-one percent of the farmers in Hwidiem and

50% of those in Adjamesu cultivated maize for the dual purposes of

household consumption and sale. Eighty percent of the cassava in

Adjamesu was used for these purposes. The data for all crops show that

crops rrown for these purposes are more frequent in Hwidiem (69%) than

Adjamesu (53%).

25. Sales of crops take place mostly in the village of the farmers'

residence. Sixty-seven percent of all farmers reported that all crops

were sold in the village of residence and 23% made sales in Kumasi.
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26. Farmers themselves are most often responsible for crop sales. This is

the case for 73% of the total sample, 71% of the farmers in Hwidiem, and

75% of the farmers in Adjamesu.

27. A significant number of farmers are uncertain about the value of

information from agricultural cooperatives. The total sample figures

show that 56% of the farmers are uncertain about the value of information

received from agricultural cooperatives and 17% perceive information from

this source as not helpful.

28. There is an apparent lack of confidence among some farmers about the

information that extension workers provide; 54% of the farmers view

information from extension workers as not helpful, 34% view such

information as very helpful, and 12% find such information somewhat

helpful.

29. Thirty percent find information from other farmers very helpful and 18%

find such information helpful to some degree.

30. Overall, farmers in the Ashanti region of Ghana find information from

fertilizer dealers and cooperatives least helpful.

31. The problem of integrating women into agricultural cooperatives is

evident in that 90% of the women farmers are uncertain about the value of

information from this source. Seventy percent of the women in Hwidiem

are uncertain about the value of information from extension workers.

These figures almost certainly indicate the exclusion of women from

extension and cooperative services. The value of information received by

women in Adjamesu generally follows the same pattern.

32. The access of farmers to the extension service is rather limited in the

survey region. Fifty-six percent of the farmers in the sample did not

receive extension service visits during the survey year. The lack of
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extension service visits is more frequent among women than men farmers.

In Hwidiem, 52% of the men farmers and 87% of the women farmers received

no extension visits. In Adjamesu, 30% of the men and 51% of the women

did not receive extension service visits.

33. A small but significant proportion of farmers have had access to

television programs concerned with agricultural. Twenty-four percent of

the farmers in Hwidiem and 35% of those in Adjamesu reported having seen

at least one television program concerned with agricultural products. In

Hwidiem 38% of the men and 10% of-the women reported seeing fertilizer

information on television. The corresponding figures for Adjamesu are

43% and 30%, respectively.

34. The data clearly show that low soil fertility is perceived as the most

important constraint to agricultural production in both villages,

regardless of gender. This uniformly important constraint demonstrates

that the goals of the SFRP clearly address the most important constraint

to agricultural production as perceived by farmers in the Ashanti region

of Ghana.

35. Regardless of gender, the lack of rain and a combination of pests and

diseases are perceived as the second and third most important constraints

to agricultural production.

36. The major constraint to fertilizer use cited by both men and women is

lack of knowledge, followed by high prices, lack of available supplies,

and lack of money. Some women think that fertilizer changes the taste

and texture of cassava and cite this as a constraint to fertilizer use.

Estimates of production functions for maize-cassava intercropping

indicate the following:
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37. Overall productivity in Hwidiem was significantly higher than in

Adjamesu. Thus, holding other factors constant, crop yields of the

maize-cassava intercrop were significantly higher in Hwidiem than in

Adjamesu.

38. The farmer's gender did not have a statistically significant effect on

overall crop productivity. Although men farmers have a higher level of

productivity the difference was not statistically significant.

Therefore, the hypothesis that men and women farmers have the same level

of overall productivity cannot be rejected.

39. The use of fertilizer had a positive effect on yields of maize/cassava;

however, this effect was not statistically significant 'inly because of

very limited fertilizer use among farmers (less than 4% in the

subsample).

40. The level of education of farmers, measured by the number of years of

schooling, had a positive impact on crop yields and overall productivity,

but the coefficients of this variable were not statisuically significant.

The lack of statistical significance may be due to the apparent

correlation of this variable with the gender and labor use variables.

41. Coefficients of labor use variables in the linear models show that

(a) although the average productivity of the labor of men (8.4 kg of

maize per workday) is somewhat higher than the productivity of labor for

women (5.9 kg of maize per workday), the difference is not statistically

significant and (b) the average productivities of men, women, or children

are not significantly different, but rather equal to about 7-8 kg of

maize per day of work. It is interesting to note that, at the average

price of maize (Cedis 45/kg) the value of this average (marginal) product

is Cedis 360 per day, which is very close to the average wage rate paid
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in the region. This is an indication that farmers in the region use

labor at levels that are consistent with the price environment.

The estimated elasticity of crop yields with respect to labor, 0.49,

indicates the percent change in crop yields associated with a 1% change

in the use of labor, i.e., on the average 10% increase in labor use

resulted in about 5% increase in crop yields. The use of fertilizers

should bring about an increase in the average productivity of labor but

not necessarily in the magnitude of its elasticity.

42. The negative sign of the coefficient for the variable area cultivated per

farm, although statistically significant in only one model, indicates

diseconomies of scale in crop production, i.e., that crop yields decrease

as the area cultivated per farm increases. Such diseconomies may be

associated with difficulties farmers have in managing several plots which

are often located at considerable distances from each other.

Estimates of the functions of farmers' income indicate the

following:

43. Gross crop and household incomes of farmers in Hwidiem were significantly

higher than in Adjamesu. Coefficients of the dummy 0-1 variable for

village were statistically significant at 0.05 level of significance in

all models.

44. Men have significantly higher levels of income than women farmers.

Coefficients of the dummy 0-1 variable for gender of the farmer were

statistically significant at the 0.10 level of significance in all

models.

45. The use of fertilizer has a positive impact on farmers income. The

coefficients of the dummy 0-1 variables for fertilizer use were positive
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but not statistically significant, probably as a result of the small

number of farmers using fertilizer (about 4%).

46. The intensity of labor use (workdays/acre) of men, women, and children

had a statistically significant impact on the levels of farmers' income.

Parameter estimates show that on the average, a workday of a man, woman,

and child per acre oi cultivated land increased the annual income per

farm by Cedis 912, 775, and 878, respectively. Differences among these

estimates were not statistically significant.

47. Elasticity estimates of crop income and total household income with

respect to intensity of labor use in crop production were 0.55 and 0.47,

respectively. These estimates were statistically significant at 0.01

level of significance and show chat on the average a 10% change in the

intensity of labor use in crop production changed crop and total income

by 5.5% and 4.7%, respectively.

48. Coefficients of the variable crop area per farm reflected the

statistically significant impact of increased cultivated area on the

levels of income per farm. The coefficients in the linear models show

that, holding "constant" other variables included in the model about

Cedis 50,000 of increment in annual income per farm was associated with

an additional acre of cultivated land. The magnitude of these estimates

should increase with the use of fertilizer.

Estimates of the labor use model, for Hwidiem and Adjamesu indicate

the following:

49. In both villages men farmers on the average use less labor per acre than

women, however, differences were not scatistically significant.
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cultivated land. This impact was statistically significant in Hwidiem

but not in Adjamesu.

51. Off-farm employment by farmers had a positive effect on the intensity of

labor use in crop prtduction in Hwidiem but a negative one in Adjamesu.

This is not surprising because off-farm employment as a source of income

may increase the use of labor in crop production by providing financial

means to hire farm labor (income effect), but also it may decrease the

use of labor by diminishing the availability of family labor to work in

the farm (substitution effect).

52. Education of farmers measured in terms of number of years of schooling

had a positive and statistically significant effect on the intensity of

labor use in Adjamesu. However, in Hwidiem the coefficients of this

variable were very small and not significant and were deleted from the

models.

53. Coefficients estimating the effect of the variable area cultivated per

farm on the intensity of labor use were statistically significant in all

models. These effects, however, were positive in Hwidiem but negative in

Adjamesu. These results are probably due to the smaller areas of

cultivated land per farm in Hwidiem (average of 1.24 acres) than in

Adjamesu (average of 1.96 acres). There is an apparent positive

relationship between intensity of labor use and area cultivated when

farms are small and include no more than one plot. This relationship

becomes negative when farms are larger and have more than one plot. In

the case of large-scale farmers, negative relationships may be explained

by the presence of constraints in family labor and by difficulties in the

management of several plots of land.
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The value of the information and results presented in this report

will be substantially enhanced when they are compared with similar results

that will be obtained on the basis of the 1989 farm survey to be conducted

after fertilizers are extensively used by farmers in the experimenta. village.
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A REPORT ON THE BASELINE FARM SURVEY OF THE SOIL FERTILITY

RESTORATION PROJECT IN THE ASHANTI REGION OF GHANA

Introduction

The rapidly increasing populations of sub-Saharan Africa and

declining per capita food production continue to focus international attention

on the region. In particular, the regions of West and Central Africa have

presented some of the most complex problems in agricultural development during

the latter quarter of this century.

The soils of West Africa are generally low in fertility, readily

exhausted through cropping, and prone to leaching of nutrients and erosion.

Farmers have traditionally coped with these problems through shifting

cultivation or "bush fallow rotations" where land is left fallow for perhaps

5 or 10 years to allow natural vegetation to restore soil fertility. In the

past, these practices combined with complex cropping systems have permitted

low but relatively stable food production.

In recent years the increasing need for additional food has

compelled farmers to shorten fallow periods which threatens the stability and

sustainability of the shifting cultivation systems. Marginal lands are being

cultivated for food crop production, and there is increasing evidence that

more frequent and continuous cropping of the fragile and highly weathered

soils is causing serious depletion of soil organic matter, overall fertility

levels, and environmental degradation. The ecological diversity of West

Africa further compounds these problems and poses a complex scientific

K"
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challenge for agriculturalists, especially soil scientists, agronomists,

sociologists, and economists.

International development agencies and donors are justifiably

concerned about these problems and support initiatives to reverse or mitigate

the problems of sub-Saharan African farmers and their natural environments.

The need to manage and protect the natural resource base for agriculture in

the region is imperative. Systems to improve crop production through soil

amendments or new alternatives must be developed to increase the productive

potential of the existing resource base for food production and contribute to

a sustainable agricultural base.

Basic and applied agricultural research is needed to obtain an

improved understanding of the physical, chemical, biological, and

socioeconomic features of agricultural systems in the region. It is

especially important to identify and analyze the determinants of stability and

environmental degradation of the resource bases in West Africa.

In this regard, it is necessary to identify and test methods and

systems of resource management for soil fertility and cropping practices. In

particular, it is necessary to design and monitor soil management systems that

can at least stabilize or, ideally, increase food production. One

particularly important priority for such research is to collect detailed

information on the role and use of fertilizers and associated soil amendments

in stabilizing, increasing, and sustaining the productive potential of West

African soils. Such research should be pursued within prevailing

circumstances of agricultural policies, farming systems, and socioeconomic

conditions.

Considering the problems of the availability and use of fertilizers

in West Africa compared with other developing regions of the world and the
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imperative for farmers to increase food production, the International

Fertilizer Development Center (IFDC) is conducting a Soil Fertility

Restoration Project (SFRP) to determine the agronomic, economic, and social

benefits of fertilizer and associated soil amendments in countries and

villages of West Africa. The project examines the contribution of fertilizer

use in villages in Ghana, Togo, and Niger and assesses the potential of

fertilizer to increase and sustain food crop production and farm incomes under

contrasting agronomic, climatic, and socioeconomic conditions.

As an applied agronomic and socioeconomic research program, the SFRP

evaluates various fertilizer investment options and assesses their benefits

for the restoration of soil productivity, the sustainability of soil

fertility, evolution of farming systems, the economies of local communities,

and the implications for the reversal of environmental degradation.

Implementation of the SFRP over a 5-year period will center on pilot

projects in selected villages in three agroclimatic regions in West Africa.

These projects will provide baseline data on the agronomic, socioeconomic, and

environmental benefits of fertilizers and associated amendments for the major

soils and ecologies in the region.

Specifically, the pilot research areas are in uhe humid zone of

Ghana, the savanna zone of Togo, and the Sahel zone in Niger. The elimination

of specific soil fertility constraints in these potentially productive areas

and the availability of markets for additional produce would make fertilizer

use profitable and attractive for small-scale farmers.

The SFRP research first required the selection of pilot regions in

contrasting agricultural and social environments where crop production and

soil fertility may be increased and maintained through soil amendments and

fe.:tilizer use, the collection of base line ecological and socioeconomic data,
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and the establishment of pilot projects in selected regions. This was

accomplished with the collaboration of national programs to field test soil

amendments and fertilizer use strategies. Emphasis was given to the use of

indigenously available resources for the soil amendments and the use of

fertilizer. The products obtained through low-cost processing of indigenous

raw materials as well as conventional fertilizer products were considered in

designing the research.

The training of national program personnel to implement and monitor

the pilot projects and collect the necessary agronomic and socioeconomic data

is an important aspect of the project. The determination of economically and

socially effective strategies to restore soil fertility that could be

recommended for adoption in selected regions through government-sponsored

programs is also of great importance and is continuing. The sharing and

dissemination of information from the project and strengthening the capability

of various national agricultural research organizations to conduct similar

soil fertility restoration research through scientific support and

consultation, material support in the execution of the pilot projects, and an

annual workshop are additional benefits of the SFRP. The long-term

development objective of the project is to increase the availability of food,

increase rural incomes, and promote agricultural and rural development in

Africa through the reclamation and conservation of croplands whose fertility

is depleted.

The purpose of this report is to describe the socioeconomic

characteristics, farming practices, and the role of women in agriculture that

existed in the SFRP research areas in 1988, the initial year of the project.

The data and report will provide a basis for determining the social and

economic consequences of fertilizer use interventions in subsequent years of
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the project. The consequences of fertilizer use will be evaluated in terms of

changes in the socioeconomic environmen-., farming practices, use of inputs,

agricultural production and productivity, monetary income of farmers,

employment, and the role of women in agricultural development.

The Data and the Sample Region

The Data

The 1988 baseline data for the SFRP were collected through the use

of a questionnaire that contained open and closed ended items. The survey

generated data on gender; cultural groups; marital status; household location,

composition, education, and employment; land availability and tenure; the use

of machinery, animals, equipment, and credit; sources of information about

fertilizers; crop areas and management; the use and costs of fertilizers,

organic manures, and crop residues; the use and cost of labor; disposal and

use of crop production; and finally, the perceptions of farmers about

constraints to fertilizer use and agricultural production. Extensive

interviews were also conducted with village chiefs to provide an overview of

agriculture in each village.

In the Ashanti region of Ghana, a random sample of farmers in two

villages was stratified to include women. A total of 121 farmers were

interviewed, 67 of whom were women. Thus, comparisons of gender differences

in agriculture are significant contributions of the SFRP. The interviews were

conducted by national collaborators in each country and supervised by IFDC

staff from Headquarters and the West Africa Division.
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The interviewers received tutorial instruction on field survey work

and interviewing. Practice interviews were conducted and detailed discussions

about the intent and nature of the questionnaire in general and the SFRP in

particular were completed with the interviewers. The interviews were

conducted in village centers, households, and in the fields of farmers. The

cooperation and support of the farmers that was reported by the interviewers

were attributable to the support of the project by each village chief.

Household data are very difficult to obtain in West Africa and are found

sparsely in the literature. The uniqueness and quality of the SFRP data are

attributed to its richness, depth, and the design of the questionnaire.

The Sample Region

Located in the central part of Ghana, the Ashanti Region exhibits

most of the physical, biological, and other environmental factors required of

a project such as the SFRP (see Figure 1). About two-thirds of the

2.1 million people in the region live in rural areas and are directly engaged

in agriculture or in agro-based industries. With fairly well-distributed

1,600 mm of annual rainfall, mean annual temperature of 27°C (see Figure 2),

and potentially productive soil types, the region is considered potentially

one of the most agriculturally productive in the nation.

Kumasi, the regional capital, is the second largest city in Ghana

with about a quarter of the total regional population. Nearly all the

important trading routes connecting the northern and southern parts of Ghana

converge at Kumasi. Kumasi is also the meeting point of the railway lines

from Accra, the national capital, in the southeast and from the twin harbor

cities, Sekondi-Takoradi, in the southwest.
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Within the Ashanti region, settlements are urban and semi-urban

townships whose residents provide markets for a substantial proportion of

the food crops grown in neighboring villages. Thus, the ecological,

socioeconomic, infrastructural, and institutional arrangements in the region

provide an ideal environment for the SFRP whose ultimate goal is to improve

the well-being of small-scale farmers through increased agricultural

productivity.

The Sample Villages

Based on exploratory surveys, an experimental and control village in

the Ashanti region were chosen to be studied extensively. The experimental

village will receive fertilizers, and the control village without fertilizer

serves as a basis of comparison about changes that occur as a result of the

SFRP intervention. The experimental village is Adjamesu, and the control

village is Hwidiem.

Based on data from 15 villages within a 40 km radius of Kumasi, the

experimental village was finally chosen by the following criteria: (1) the

availability and access to large markets and fertilizer distribution centers

for farmers, (2) experiences and viability of extension workers, (3) location

of villages to enhance the diffusion of information about fertilizer and the

SFRP, and (4) soil tests to determine fertility. As shown in Table 1.1

compared to Hwidiem, the control village, Adjamesu, the experimental village,

is closer to the large market in Kunasi and has a larger population base. The

interviews with the village chiefs of Adjamesu and Hwidiem are useful for

understanding the character of agriculture in the Ashanti villages and are

provided in the form of overviews.
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Table 1.1. Population Estimates for Adjamesu and Hwidiem and Distances
to Selected Services

Distances to Services
Agricultural
Extension/

Total Commercial Secondary Largea Fertilizer
Village Population Hospital Bank School Market Depot

- ----------------- (km) ---------(

Adjamesu 2 ,258b 16.0 16.0 16.0 16.0 16.0

Hwidiem 9 98c 25.0 4.5 3.2 25.0 25.0

a. The large market as used here refers to Kumasi where farmers make bulk
sales of farm produce and procure agricultural inputs such as seeds,
fertilizer, and tools.
b. 1987 projection based on 1970 Population Census data and a 2.5% growth
rate.
c. 1984 Population Census of Ghana: Preliminary Report (unpublished),
courtesy of the Statistical Service.

Village Overview: Adiamesu

The Chief of Adjamesu, Nana Fobi, provided an interview about the

situation of agriculture in his village. Chief Fobi is a full-time farmer and

a one-time recipient of the prestigious National Best Farmer Award.

The Chief estimated that more than half of the 2,300 people in his

village are children; a significant proportion of the 350 households is headed

by women, and about 85% of the adult population are farmers. He stated that

the main objectives of most farmers in the village are to produce more food to

feed the growing population, sell any surpluses for cash to meet their needs,

and to reinvest in agriculture.

Concerning recent changes in the general structure of agriculture in

the village, the Chief explained that several changes have occurred over the

past decade. Recent changes include the introduction of "new" crops,
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increases in the size of farm plots, and greater participation of the youth in

agriculture. The cultivation of tomatoes and other vegetables, he said, is

increasingly popular among younger farmers because the crops mature early and

there is always a market for sales. He sees the proximity of Adjamesu to

Kumasi, the regional capital (24 km), and Bekwai, the district capital

(12 km), as well as the presence of a first class road as great assets in

marketing farm produce.

Farmland

Land for food crops, he noted, is readily available for residents,

but for cash tree crops such as cocoa and coffee, residents have to travel to

other parts of the country, usually the Western Region of Ghana, to acquire

land for new farms. He attributed the apparent shortage of good farmland to

two factors: (1) the decline in the productive capacity of village farmlands

and (2) the need to make larger farms to provide food for the growing

population. He explained further that by custom, village farmlands cannot be

sold. However, land can be leased to friends for shorter periods, usually for

a year or two.

Farm Labor

According to the Chief, most of the farmers rely on family labor for

farm operations. Children, particularly from age 10, play a very significant

role in farming. They help in planting, harvesting, and sometimes the sale of

farm produce. In some cases about three or four farmers create a group to

provide reciprocal labor on their farms. This practice, locally referred to

as "noboa," is very common among those who "specialize" in the cultivation of
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tomatoes and other vegetables. Farmers also hire labor to accomplish specific

tasks on their farms.

Women, for example, usually hire labor for the difficult task of

land preparation, such as bush clearing and collection of debris. The average

daily wage for about 5 hours of work for specific farm tasks was estimated as

follows:

Table 1.2. Activity and Cost of Labor

Activity Wage &) US $

Land clearing 350 1.75
Tree felling and chopping 350 1.75
Debris collection 350 1.75
Weeding 300 1.50

200 cedis - US $1.

In all cases, an extra 50 is paid in lieu of free lunch for farm

laborers. The Chief explained that farm labor is always in short supply

because migrants who used to come from the neighboring countries to work on

the village farms rarely come these days. Also most of the local young men

prefer to work on their own farms rather than "selling" their labor to othex

farmers.

Use of Fertilizer and Other Soil Amendments

The use of fertilizer is fairly recent in the village and is mostly

used to grow tomatoes and other vegetables. The main food crops of cassava,

maize, plantain, and cocoyam hardly receive any fertilizers, he said. Farmers

do not use animal manure for two reasons. First, it is not available because

the few goats and chickens are raised on a "free-range" basis. Second, the
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idea of using animal manure is alien to most farmers, as the Chief put it, "we

are yet to learn that practice even if we had the manure."

Agricultural Extension

The Chief praised the SFRP for the significant improvement in the

:elationship between the resident extension officer and the local farmers. He

hinted that prior to SFRP involvement in agriculture in the village, farmers

rarely followed extension advice because some of the recommendations were too

abstract. But since several farmers visited the SFRP test plots, the

attitudes of most farmers have changed a great deal. "I see a lot of farmers

talking to the extension officer; some even invite him to their farms, and the

officer appears highly motivated," the Chief added.

In his estimation, an additional extension officer in the village

will not only help ease the present workload of the officer but will be very

beneficial to his people as well.

General Problems of Agriculture

The Chief mentioned lack of agricultural credit, declining

productivity, rising costs of inputs and equipment, and inadequate storage

systems as the main agricultural problems in Adjamesu. He explained that,

although several farmers are aware of credit facilities at the commercial

barKs, most take loans from friends, relatives, and local money-lenders. He

mentioned the volume of paper work involved, uncertainties, and delays as the

main reasons why farmers shun the commercial banks.

Regarding storage systems, the chief emphasized that the current

practice of "hanging corn cobs over the fire place" needs some improvement.

He also stated that alternative methods suggested by extension personnel
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entail additional costs that most farmers cannot afford. In response to a

suggestion about the possibility of a community storage system involving all

farmers in the village, he said, that may be too difficult to manage. He was

of the opinion that as a first step, he would prefer the construction of

smaller storage facilities involving between 10 and 20 families.

Concerning declining productivity, the Chief rated declining soil

fertility second to changing weather patterns as basic problems. He did note,

however, that the length of fallow has been reduced considerably over the last

two decades, and that soils in the village need to be improved. Finally,

Chief Fobi sees SFRP as a timely intervention and looks forward to significant

improvements in agriculture in his village.

Village Overview: Hwidiem

The Chief of Hwidiem died in early February 1989. Pending the

selection of a new Chief, Opanin Baffour Awuah, a long-time resident and

Chairman of the Village Development Committee (VDC), acts as Chief for Hwidiem

and agreed to an interview about the situation of agriculture in Hwidiem.

The VDC Chairman said that about 65% of the estimated 500

economically active population in the village are women, most of whom are

engaged in the production of maize, cassava, and plantain. He attributed the

preponderance of females over males to the "mass exodus" of young men from the

village to Nigeria and other West African countries in the late 1970s and

early 1980s. He explained that most of the migrants have returned to Ghana

but have chosen to live in the regional capital, Kumasi, and engage in retail
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business or take urban employment. This trend, he said, has had bad

consequences for food production in the village.

Farm-Level Labor

The Chief explained that most farmers use family labor for

agricultural work. Single women usually hire labor for the more difficult

tasks such as land preparation, bush clearing, and debris collection. He

estimated that about 26 workdays are required to prepare a hectare of land for

seeding. At the wage of p400 or about US $2/day this amounts to about i0,400

or US $52/ha. He said farmers who cannot afford that cost at the beginning of

the cropping season form labor pools to work on each other's farms. Like

Adjamesu, children from about age 10 help in weeding and harvesting.

Changing Patterns of Agriculture and Land Use

Regarding changes in agriculture, the Chairman recalled that the

village was once a major cocoa-producing center. But since the 1970s several

farmers have converted their cocoa farmlands to food cropland, mainly

plantain, maize, and cassava. Lately, ginger, tomatoes, and other vegetables

are receiving greater attention. He attributed these changes to declining

yields and falling cocoa prices since the 1970s. Thus, the farmers' response

to the growing food demand has generally been to increase the size and number

of farms under food crop production.

Consequently, the Chairman said, some farmers are experiencing a

land shortage. A few farmers have moved to other regions of Ghana while those

who cannot afford new cropland have pursued sharecropping. Lately, he

continued, a few farmers have obtained land on a lease basis for a duration of

about 3 years at a cost of between 5,000 and 6,000 (US $25 and US $30)/ha.

'6
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Use of Fertilizers and Other Soil Amendments

Chairman Awuah said that very few farmers in the village use

fertilizers. Fertilizer use is confined mostly to the cultivation of

vegetables and ginger--two crops that have markets in Kumasi. He attributed

the low level of fertilizer use in the village to the cost and availability.

He explained that, although several farmers recognize the importance of

fertilizers, few farmers can afford the current retail price of 2,300

(US $11.50) and 1,600 (US $8.00)/bag of 50 kg for NPK and sulfate of ammonia,

respectively.

Regarding the use of crop residue and animal manure, Chairman Awuah

said, "it will take some time to convince most farmers in the village about

the usefulness of residue and manure." He explained that at the moment most

farmers burn or throw away the debris after weeding because it is generally

believed that good farmers keep their farms clean of debris and weeds.

Agricultural Extension

Farmers generally receive extension advice about the use of

fertilizer on cash crops such as cocoa, ginger, and tomatoes, but "very little

is said about food crops such as maize and cassava". As he put it, "the only

thing I remember having been advised about maize is the need to use improved

seeds, but the seeds are not easy to come by." The chairman views the SFRP

fertilizer trials on farmers' fields and the posting of an extension officer

to the village as positive steps toward better communication between farmers

and the extension service.
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Crop Yields, Ha'-rIs,. and Storage

Asked about crop yields, Chairman Awuah explained that yields have

steadily declined since the 1970s. He recalled how as a young boy he could

hardly carry the harvest from a single cassava plant. Nowadays, it takes more

than 10 matured plants to fill an average-size basket. He also cited the

period 1982-84 as the worst crop years in recent memory. Like the Chief of

Adjamesu, he attributed low yields to drought and uncontrolled bush fires

during the dry season. Accordingly, he views the recent increases in crop

yields as a direct outcome of good rain.

The Chairman explained that most farmers harvest and sell maize when

mature. He cited two reasons why farmers sell their crops soon after harvest.

First is their desire to meet immediate cash needs. Second is the lack of

storage facilities for maize over extended periods of time. The following

prices of dry maize at different times of the year were provided by the Chief.

Table 1.3. Maize Prices by Time of Sale (in cedis/100 kg)

Sale Price
Time of Sale Cedis US $

At harvest 3,000 15.0
3-4 months after harvest 5,000 25.0
6 months after harvest 6,500 32.5

200 cedis = US $1.

The Chief mentioned that it is common for a few village residents,

particularly women, to buy and store grain to wait for price increases. But

in most cases they can buy only a few hundred kilograms. Above all, they

cannot store the grain long enough to profit when prices peak.
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General Problems of Agriculture

In describing the agricultural problems of farmers in Hwidiem, the

Chairman mentioned lack of farm credit, high cost of farm labor, theft, and

damage caused by rodents and other pests. He explained that the beginning of

the cropping season is a time when farmers have very little money to invest in

agriculture. Consequently, many farmers cannot hire extra labor to supplement

family labor. This results in farms large enough to provide food for home

consumption and virtually nothing for market sale.

Crop theft, he said, has become rampant in recent times. He cited

the arrest and prosecution of two young men who had raided a farm the week

before the interview. Regarding rodents, the Chairman mentioned that

"grass-cutters" are causing severe damage to crops. The strategies of some

farmers to repel the rodents include setting traps around the perimeter of

their farms and spraying a few crops with a locally prepared solution believed

to be highly toxic to the rodents.

Demographic Characteristics of Households

The Sample Households

The distributions of sample households by age and gender are

presented in Table 2.1. Of the 121 farmers interviewed in both villages, 55%

are women and 45% are men. Men and women in the control village of Hwidiem

are generally younger than in the experimental village of Adjamesu. The

social, economic, and agronomic consequences of fertilizer use will be

monitored for a sample of farmers that includes young as well as older men and

women farmers in Adjamesu. These distributions show that the sample of
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farmers will clearly allow meaningful contrasts and comparisons between men

and women to be made.

Table 2.1. Distribution of Sample Households by Gender and Age in Adjamesu
and Hwidiem

Adiamesu Hwidiem
Men Women Total Men Women Total

Age N N _ % N % N % N % N %

<24 - - 2 5 2 3 10 32 2 7 12 1925-29 3 13 4 11 7 12 9 29 2 7 11 1830-34 5 22 5 14 10 17 4 13 2 7 6 1035-39 2 9 3 8 5 8 1 3 11 36 12 1940-44 1 4 6 16 7 12 - - 4 13 4 7
45-49 2 9 7 19 9 15 3 10 3 10 6 1050-54 1 4 3 8 4 7 1 3 2 7 3 5
55-59 3 13 2 5 5 8 1 3 - - 1 2
>59 6 26 5 14 11 18 2 7 4 13 6 10

TOTAL 23 100 37 100 60 100 31 100 30 100 61 100

Percent 38 62 100 51 49 100

Household Composition

Table 2.2 shows the percentage distributions of the household

relatives of men and women farmers by village and the total sample. In the

control village of Hwidiem, spouses, sons, and daughters comprise 77% of the

households headed by men but about 90% of the households headed by women.

Women farmers in Hwidiem are more likely than men to have their households

comprised mainly of sons and daughters. Thus, women in Hwidiem have

substantial family labor available. The traditional matrilocal and matrifocal

features of Ashanti culture are evident in these figures.
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Table 2.2. Family Structure of Sample Households

Village Farmer Gender Wives Husbands Sons Daughters Sisters Parents Grandchildren Othera

---------------- ------ (%) ....-..- .-.-.------------

Hwidiem Men 38 - 31 8 7 8 - 8

Women - 25 46 18 1 3 4 3
Total Sample 28 20 29 10 3 4 2 4

Adjamesu Men 23 - 30 20 4 8 10 5
Women - 24 36 29 1 2 1 7
Total Sample 23 16 26 20 2 4 4 5

All Sample Men 30 - 30 14 6 8 5 7
Women - 24 41 24 1 3 3 4
Total Sample 26 17 28 14 3 4 3 5

a. Other includes cousins, uncles, nieces, nephews, grandparents, and brothers.

In Adjamesu, wives, sons, and daughters comprise 73% of the

households headed by men, unlike Hwidiem, where grandchildren comprise 10% of

the household relatives. Husbands, sons, and daughters comprise nearly 90% of

the households headed by women in Adjamesu. Regardless of gender, about

one-quarter of the households are comprised of spouses. This figure is

somewhat higher for men in Hwidiem (38%). The data in Table 2.2 clearly show

the households in both villages are nuclear rather than extended.

Household Size

Table 2.3 describes further the sample households by the mean number

of men, women, children, and mean household size. Although the mean number of

men per household is equal regardless of gender in Hwidiem, households headed

by men in Adjamesu have more men than those headed by women. The mean number

of women in households headed by men as compared with women is about equal in

Hwidiem, but the average number of women per household is somewhat higher in
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households headed by men in Adjamesu. The total sample figures in Table 2.3

show further that households headed by woiien have on the average more children

than households headed by men. Although the male-headed households compared

with those of women are on the average larger, this difference is not

statistically significant. The variation of household sizes among men is

greater in both villages as evidenced in the total sample standard deviations.

Table 2.3. Size and Composition of Sample Households Number of Men, Women, and Children in Households by
Gender, Village, and Total Sample

Men in Women in Children; in Size of
Household Household Household Household

Standard Standard Standard Standard
Village Farmer Gender Mean Deviation Mean Deviation Mean Deviation Mean Deviation

Hwidiem Men 2.1 1.5 1.8 1.4 1.8 1.9 5.5 4.1
Women 2.1 1.3 1.7 .8 2.3 1.6 5.9 2.5
Total Sample 2.1 1.4 1.7 1.1 2.1 1.7 5.7 3.4

Adjamesu Men 2.7 1.5 2.2 1.5 2.6 2.0 7.5 3.4
Women 1.5 1.0 1.8 .9 2.4 1.8 5.7 2.7
Total Sample 2.0 1.3 1.9 1.2 2.5 1.9 6.4 3.1

Total Sample Men 2.4 1.5 2.0 1.4 2.1 2.0 6.4 3.9
Women 1.8 1.2 1.7 .8 2.4 J.7 5.P 2.6
Total sample 2.1 1.4 1.8 1.1 2.3 1.8 6.0 3.3

Frequencies of household sizes are shown in Table 2.4 by village and

gender. In Adjamesu, 70% of the households headed by men and 54% of those

headed by women have six or more persons. Thus, there is a higher

concentration of larger households among men than women. The total sample

figures for Adjamesu show that 60% of the households surveyed have six or more

residents.
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Table 2.4. Frequency Distributions of Household Sizes in Adjamesu and Hwidiem
by Gender of Farmer

Adjamesu Hwidiem
Household Men Women Total Men Women Total

Size N % N % N % N % N % N %

1-3 4 17 8 22 12 20 10 32 5 17 15 25
4-5 3 13 9 24 12 20 9 29 9 31 18 30
6-7 4 17 12 32 16 27 4 13 7 23 11 18
8-9 6 27 3 8 9 15 3 10 7 23 10 16

10-Il 3 13 5 14 8 13 2 6 1 3 3 5
12-17 3 13 - - 3 5 3 10 1 3 4 6

TOTAL 23 100 37 100 60 100 31 100 30 100 61 100

Percent 38 62 100 51 49 100

In Hwidiem 39% of the households headed by men have six or more

residents, but in sharp contrast, 52% of the households headed by women have

six or more residents, thus, iiidicating a higher concentration of larger

households among women. The total sample figures for Hwidiem show that 45% of

the households have six or more residents.

Schooling

As shown in Table 2.5, on the average men farmers in Hwidiem are

younger than women farmers but have about twice as many years of schooling.

In Adjamesu, the experimental village, the men farmers are older and again

have about twice as many years of schooling on the average. In considering

the total sample in Table 2.5, women farmers are only somewhat older than men,

but again on the average men have about twice as many years of formal

schooling. These results indicate that in the past Ashanti women have had

limited opportunities for formal schooling.
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Table 2.5. Age and Schooling of Farmers by Gender. Village,
and Total Sample

Age of Farmers Schooling of Farmers
(Years) (Years)

Standard StandardVillage Gender N Mean Deviation N Mean Deviation

Hwidiem Men 31 32.9 13.3 31 9.1 4.2
Women 30 40.7 11.6 30 4.7 4.8
Total Sample 61 36.8 13.0 61 7.0 5.0

Adjamesu Men 23 47.2 15.9 23 5.8 5.4
Women 37 42.7 12.3 37 3.5 4.2
Total Sample 60 44.5 13.8 60 4.4 4.8

Total Sample Men 54 39.0 16.0 54 7.7 5.0
Women 67 41.8 12.0 67 4.1 4.5
Total Sample 121 40.6 13.9 121 5.7 5.0

Table 2.6 shcws the mean age of the farmers and all adult household

members by gender, village, and the total sample of 425 persons. The data

show that women are on the average older than men but uniformly have 3-4 years

less schooling than men. More instructive data on the relationship between

gender and education is shown in Table 2.7 where specific age intervals are

used for analysis rather than average ages of farmers and all adult household

members. The data show that r'un have more average years of schooling than

women, regardless of age. However, among women it is interesting and

instructive to note that years of schooling is inversely related to age.

Succinctly stated, the younger the Ashanti woman the greater the average years

of schooling. That younger women are receiving more years of schooling is

evidence of real and meaningful social change for women in the Ashanti region

of Ghana. This general relationship is also characteristic of men. These

relationships hold when the data are analyzed for the experimental and control

villages (Tables 2.8 and 2.9).
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Table 2.6. Age and Schooling of Farmers and All Adult Household Members
by Gender, Village. and Total Sample

Age (Years) Schooling (Years)
Standard Standard

Village Gender N Mean Deviation N Mean Deviation

Hwidiem Men 121 27.3 14.1 121 8.6 4.1
Women 91 32.4 15.3 91 5.5 4.5
Total Sample 212 29.5 14.9 212 7.3 4.5

Adjamesu Men 110 32.6 19.9 108 7.8 4.1
Women 106 33.3 16.3 105 5.0 4.5
Total Sample 216 32.9 18.2 213 6.4 4.5

Total Sample Men 231 29.8 17.3 229 8.2 4.1
Wowen 197 32.9 15.8 196 5.2 4.5
Total sample 428 31.2 16.7 425 6.9 4.5

Table 2.7. Schooling of Farmers and All Adult Household Members by Age,
Gender, and Total Sample

Gender
Men Women Total Sample

Schooling (Years) Schooling (Years) Schooling (Years)
Standard Standard Standard

Age (Years) N Mean Deviation N Mean Deviation N Mean Deviation

<24 124 8.8 2.7 76 7.4 3.5 200 8.3 3.1
25-29 25 10.9 3.7 23 7.3 4.6 48 9.2 4.5
30-34 14 10.3 1.3 13 6.3 4.8 27 8.4 3.9
35-39 13 8.3 5.1 20 5.4 4.9 33 6.5 5.1
40-45 10 7.6 5.4 24 3.3 4.0 34 4.6 4.8
>45 43 4.4 4.9 40 0.7 2.0 83 2.6 4.2

Total Sample 229 8.2 4.1 196 5.2 4.5 425 6.9 4.5
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Table 2.8. Schooling of Farmers and All Adult Household Members by Age and
Gender in Hwidiem

Gender
Men Women Total Sample

Schooling (Years) Schooling (Years) Schooling (Years)
Standard Standard Standard

Age (Years) N Mean Deviation N Mean Deviation N Mean Deviation

<24 69 8.8 3.3 37 8.0 3.0 106 8.5 3.2
25-29 18 10.9 4.0 7 8.5 3.7 25 10.2 4.0
30-34 6 10.0 0 6 6.8 5.5 12 8.4 4.0
35-39 4 11.0 2.7 13 5.2 5.2 17 6.5 5.3
40-45 7 8.0 5.6 12 3.0 3.8 19 4.8 5.0
>45 17 4.6 4.8 16 0.1 0.5 33 2.4 4.1

Total Sample 121 8.6 4.1 91 5.5 4.5 212 7.3 4.5

Table 2.9. Schooling of Farmers and All Adult Household Members by Age and
Gender in Adjamesu

Gender
Men Women Total Sample

Schooling (Years) Schooling (Years) Schooling (Years)
Standard Standard Standard

Age (Years) N Mean Deviation N Mean Deviation N Mean Deviation

<24 55 8.9 1.9 39 6.8 3.9 94 8.0 3.0
25-29 7 11.0 3.4 16 6.8 5.0 23 8.0 4.9
30-34 8 10.6 1.7 7 6.0 4.6 15 8.4 4.0
35-39 9 7.2 5.6 7 5.7 4.5 16 6.5 5.140-45 3 6.6 5.7 12 3.6 4.5 15 4.2 4.7
>45 26 4.3 5.1 24 1.0 2.5 50 2.7 4.4

Total Sample 108 7.8 4.1 105 5.0 4.5 213 6.4 4.5
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Household Locations and Access to Markets

Table 2.10 describes the differences between men and women and

between Hwidiem and Adjamesu about distances to markets where agricultural

production may be sold and purchased. Women farmers in both villages reported

being, on the average, closer to markets than men. The closer proximity of

women to such markets shows their attraction to and participation in marketing

agricultural products. This may also indicate conscious decisions by women to

locate their households near markets. Ashanti men farmers rarely participate

in the retail of food crops on the market. This is usually viewed as a

responsibility of the wife or daughter, or other women family members, if the

farmer is a bachelor. Men are considered poor bargainers especially in

negotiating business matters with women. The participation of men in food

crop sales is usually limited to whole farm sales or bulk sales of farm

produce either to a middlewoman from the village or the market center. In

this context it is important to note that all farmers, regardless of gender,

reported the primary and most often used method of transportation is by foot.

The near universal transportation by foot in this context refers exclusively

to trips between villages and farm plots. The reliance on foot transportation

is due to the fact that over 90% of farms can be reached only by footpaths as

there are no access roads for motorized vehicles to most farms. However,

trips to the market centers for the sale of produce and purchase of inputs are

generally made with trucks and buses which are readily available as indicated

by the respondents. The information in Table 2.11 further shows that on the

average there are no significant differences by gender or village concerning

the distance to stores to purchase household goods. The distances are

substantial owing to the reliance on foot transportation. The same principles

are evident in the distances to fertilizer stores as shown in Table 2.12,
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although women in Hwidiem are closer to fertilizer stores than other women or

men in the sample.

Table 2.10. Distances From Households to Markets for Agricultural Products by Gender, Village, and
Total Sample

Gender
Men Women Total Sample

Distance Distance Distance
Standard Standard Standard

Village N Mean Deviation N Mean Deviation N Mean Deviation
- -- - (km ) -. . . .. . .- (km ) -. . . .. . .- (km)- -. . . .

Hwidiem 28 8.6 11.8 27 3.9 8.6 55 6.3 10.6
Adjamesu 23 9.0 11.7 37 3.8 8.5 60 5.8 10.1

Total Sample 51 8.8 11.6 64 3.8 8.5 115 6.0 10.3

Table 2.11. Distances from Households to Stores for Household Goods by Gender,
Village, and Total Sample

Gender
Men Women Total Sample

Distance to Store Distance to Store Distance to Store
Standard Standard Standard

Village N Mean Deviation N I1.an Deviation N Mean Deviation
- - (km)- - - - - - - (km)- - - - - - - -(km)- - - -

Hwidiem 27 23.8 3.0 14 22.2 4.3 41 23.3 3.5
Adjamesu 12 23.1 2.3 14 22.0 3.3 26 22.5 2.9

Total Sample 39 23.6 2.8 28 22.1 3.7 67 23.0 3.3

Table 2.12. Distance From Households to Fertilizer Stores by Gender,
Village, and Total Sample

Gender
Men Women Total Sample

Distance Distance Distance
Standard Standard Standard

Village N Mean Deviation N Mean Deviation N Mean Deviation
- - - - (km)- - - - - (km)- - - - - - - -(km)- - - -

Hwidiem 28 20.2 7.9 28 17.5 9.2 56 18.9 8.7
Adjamesu 22 20.1 4.2 31 20.4 4.6 53 20.3 4.4

Total Sample 50 20.2 6.5 59 19.1 7.3 109 19.6 6.9

NZ
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The final observations about markets and transportation are shown in

Table 2.13. Regardless of village or genLir the sample reported near

universal access to regular and predictable commercial transportation. Thus

the reliance on foot transportation is mainly a consequence of cost and farm

location rather than availability.

Table 2.13. Farmers With Access to Commercial Transportation to Markets by
Gender, Village, and Total Sample

Gender
Men Women Total Sample

Percent Percent Percent
Village N of Farmers N of Farmers N of Farmers

Hwidiem 31 93.5 30 96.6 61 95.0
Adjamesu 23 91.3 37 91.8 60 91.6

Total Sample 54 92.5 67 94.0 121 93.3

Distances From Households to Farm Plots

Distances to Household Plots

As shown in Table 2.14 for the total sample, the average distance

from the households to household plots is greater for women (3.7 km), than for

men (2.2 km). These distances are more equal between men and women in

Hwidiem, 1.3 km and 1.8 km, respectively. Ho-,ever, in Adjamesu the average

distance to household plots for women (5.3 km) is about 3 km greater than for

men (2.5 km). This disparity may be explained by the greater population

density around Adjamesu. This, of course, means that women spend more time
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walking to fields than men. It appears that soil fertility generally

decreases as the distance from the household increases, thus the soil

fertility of plots cultivated by women may be less than that of men. This

observation is consistent with the general literature that women often

cultivate the least fertile plots.

Table 2.14. Distances From Households to Household Plots by Gender, Village. and Total Sample

Gender
Men Women Total Sample

Standard Standard Standard
Village N Mean Deviation N Mean Deviation N Mean Doviation

-.-.--- (km) - - (km) -- -- (km)- ---

Hwidiem 27 1.3 1.1 29 1.7 1.6 56 1.5 1.4
Adjamesu 23 3.3 2.4 34 5.3 3.2 57 4.5 3.1

Total Sample 50 2.2 2.1 63 3.7 3.1 113 3.0 2.8

Distances to Individual Plots

Owing to the greater population of Adjamesu and population

dispersion compared to Hwidiem. the total sample figures in Table 2.15

indicate that the average distance to individual plots in Adjamesu is nearly

three times greater than in Hwidiem.

Table 2.15. Distances From Households to Individual Plots by Gender. Village. and Total Sample

Gender
Men Women Total Sample

Standard Standard Standard
Village N Mean Deviation N Mean Deviation N Mean Deviation

- - - - (km)- - - - - (km)- - - - - - - -(km)- - -.-

Hwidiem 26 1.0 0.9 26 1.4 1.4 52 1.2 1.2
Adjamesu 19 2.5 2.3 34 3.6 3.6 53 3.2 3.2

Total Sample 45 1.6 1.8 60 2.7 3.1 105 2.2 2.6
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The distance figures for Hwidiem show that the fields of men are on

the average closer to the household (.98 km) than fields cultivated by women

(1.38 km). Table 2.15 also shows clearly that the individual plots in

Adjamesu, regardless of gender, are at a greater average distance from the

household compared with Hwidiem. As in Hwidiem, the individual plots

cultivated by women in Adjamesu are on the average further from the household

than those of men, 3.64 km and 2.55 km, respectively.

Off-Farm Employment of Farmers and Adult Household Members

The percentages of adult household members including farmers

(424 persons) with off-farm employment by village and gender are shown in

Table 2.16. The total sample figures show that on the average women (19%) are

somewhat more likely than men (16%) to be engaged in off-farm employment and

that only 17% of household members are engaged in off-farm employment

regardless of village or gender.

Table 2.16. Farmers and Adult Household Members With Off-Farm Employment
by Gender. Village and Total Sample

Gender
Men Women Total Sampl.

Village N Percent N Percent N Percent

Hwidiem 121 14.9 90 17.8 211 16.1
Adjamesu 107 16.8 106 19.8 213 18.3

Total Sample 228 15.8 196 18.9 424 17.2
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The descriptive data in Table 2.17 show that women in Adjamesu are

more economically active in off-farm employment compared with their

counterparts in Hwidiem and that men in both villages are employed off the

farms more months per year than women.

The data on annual off-farm earnings per adult household member

including farmers shown in Table 2.18 indicate that the greatest earnings are

by men in Hwidiem followed by men in Adjamesu. Women in Hwidiem average more

off-farm earnings than women in Adjamesu. The greatest contrast between

off-farm earnings are between men in Hwidiem and women in Adjamesu. The

average difference in this case is 18,611 cedis or about US $93. The average

annual off-farm earnings by gender for the total sample shows men earning

41,826 cedis and women earning 28,065 cedis, a difference of 13,761 cedis or a

difference of about US $69.

Table 2.17. Average Duration of Off-Farm Employment of Farmers and Adult Household Members

in Months Per Year by Gender, Village, and Total Sample

Gender

Men Women Total Sample
Months Per Year Months Per Year Months Per Year

Standard Standard Standard
Village N Mean Deviation N Mean Deviation N Mean Deviation

Hwidiem 16 8.2 3.6 16 5.3 3.3 32 6.8 3.7
Adjamesu 12 8.3 2.3 18 6.4 3.3 30 7.2 3.0

Total Sample 28 8.2 3.0 34 5.9 3.3 62 7.0 3.4
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Table 2.18. Annual Off-Farm Earnings of Farmers and Adult Household Members by Gender, Village.

and Total Sample

Gender

Men Women Total Sample
Earnings Per Earnings Per Earnings Per
Year in Cedisa Year in Cedis

a  
Year in Cedis

a

Standard Standard Standard
Village N Mean Deviation N Mean Deviation N H'ean Deviation

Hwidiem 12 44,167 39,208 13 31,538 34,060 25 37,600 33,415
Adjamesu 11 39,273 26,841 18 25,556 20,127 29 30,759 23,433

Total Sample 23 41,826 33,201 31 28,065 26,507 54 33,926 30,041

a. 200 cedis - US $1.

A more detailed description of off-farm employment by gender and

village is shown in Table 2.19. The higher off-farm earnings of men are

associated with more average years of schooling and more average months per

year of off-farm employment, although the percentage of women engaged in

off-farm employment is somewhat greater than men, 18.9% and 15.8%,

respectively. This is the case regardless of village.

Table 2.19. Average Age , Years of Schooling, and Characteristics of Off-Farm Employment of Farmers and
Adult Household Members by Gender, Village, and Total Sample

Off-Farm

Employment
Schooling Farmers Months Earnings

of With Per Per Year

Age Farmer Off-Farm Year in Cedis
a

Village Gender N Mean Mean Employment Mean Mean

(years) (years) (%)

Hwidiem Men 121 27.3 8.6 14.9 8.2 44,166.7
Women 91 32.5 5.5 17.8 5.3 31,538.5

Adjamesu Men 110 32.7 7.9 16.8 8.3 39,272.7
Women 106 33.3 5.0 19.8 6.4 25,555.6

Total Sample Men 231 29.9 8.3 15.8 8.2 1'1,826.1
Women 197 32.9 5.3 18.9 5.9 28,064.5

a. 200 cedis - US $1.
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Off-Farm Employment of Farmers

In this section, the analysis of off-farm employment is restricted

to farmers who are head of households. Although results show similar trends,

sharper contrasts are often observed.

The gender differences in the percentages of farmers engaged in

off-farm employment are shown in Table 2.20. Thirty percent of the total

sample is engaged in off-farm work. Men in Adjamesu show the highest mean

percentage of off-farm employment (39%) followed by women in Adjamesu (32%).

Women farmers in Hwidiem are more likely to be employed off the farm (27%)

than men (22%).

Table 2.20. Farmers With Off-Farm Employment by Gender, Village,
and Total Sample

Gender
Men Women Total Sample

Village N Percent N Percent N Percent

Hwidiem 31 22.6 29 27.6 60 25.0
Adjamesu 23 39.1 37 32.4 60 35.0

Total Sample 54 29.6 66 30.3 120 30.0

Further instructive gender differences in off-farm employment are

shown in Table 2.21. On the average women farme. are engaged in off-farm

employment fewer months than men, 5 months and 7 months, respectively. Men

farmers in Adjamesu, the experimental village, work an average of 7.5 months

off the farm followed by men in Hwidiem, 6.8 months. Women farmers in

Adjamesu work about twice as many months off-farm as their counterparts in
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Hwidiem, 6.4 months and 3.4 months, respectively. The somewhat greater

off-farm employment in Adjamesu is probably explained by the proximity of this

village to the commercial center of Kumasi.

Table 2.21. Average Duration of Off-Farm Employment of Farmers in Months Per Year by Gender, Village.

and Total Sample

Gender

Men Women Total Sample
Months Per Year Months Per Year Months Per Year

Standard Standard Standard
Village N Mean Deviation N Mean Deviation N Mean Deviation

Hwidiem 6 6.8 3.7 8 3.4 1.2 14 4.9 3.0
Adjamesu 6 7.5 2.7 12 6.4 3.4 18 6.8 3.1

Total Sample 12 7.2 3.1 20 5.2 3.1 32 5.9 3.2

The average earnings for the total sample by gender in Table 2.22

show that men farmers earn about 13,500 cedis (US $68) more than women per

year from off-farm work. The greatest gender disparity in off-farm income is

in Hwidiem where men farmers average about 45,000 cedis (US $225/year) and

women about 18,000 cedis or about US $90/year, a difference of 27,000 cedis or

US $135. Likewise women farmers earn less in Adjamesu from off-farm work

(27,667 cedis) than men (31,222 cedis), a difference of 3,555 cedis or about

(US $13.00). Based on these figures the propensity to realize off-farm income

is greater for men in general but men farmers in Hwidiem and women farmers in

Adjamesu show the highest average off-farm earnings.
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Table 2.22. Annual Off-Farm Earnings of Farmers by Gender, Village, and Total Sample

Gender
Men Women Total Sample

Earnings Per Year Earnings Per Year Earnings Per Year
in Cedisa in Cedis a in Cedis a

Standard Standard Standard
Village N Mean Deviation N Mean Deviation N Mean Deviation

Hwidiem 7 45,143 37,110 8 18,125 24,678 15 30,733 33,005
Adjamesu 9 31,222 22,337 12 27,667 22,677 21 29,190 22,038

Total Sample 16 37,313 29,459 20 23,850 23,347 36 29,833 26,718

a. 200 cedis - US $1.

Table 2.23 summarizes age, years of schooling, and characteristics

of off-farm employment by gender, village, and the total sample for farmers

only. Again the men farmers in Hwidiem have the greatest off-farm earnings

followed by men in Adjamesu. On the average men farmers in Adjamesu

(47 years) are the oldest in the sample and the youngest average age is among

men in Hwidiem (33 years). The women farmers in Adjamesu show an average age

of about 43 years and the women in lwidiem about 41 years.

Table 2.23. Average Age, Years of Schooling, and Characteristics of Off-Farm
Employment of Farmers by Gender, Village, and Total Sample

Off-Farm Employment
Schooling Farmers Months Earnings

of With Per Per Year
Age Farmer Off-Farm Year in Cedisa

Village Gender N Mean Mean Employment Mean Mean
(years) (years) (%)

Hwidiem Men 31 33.0 9.2 22.6 6.8 45,142
Women 30 40.8 4.7 27.6 3.4 18,125

Adjamesu Men 23 47.3 5.8 39.1 7.5 31,222
Women 37 42.8 3.6 32.4 6.4 27,666

Total Sample Men 54 39.1 7.8 29.6 7.2 37,312
Women 67 41.9 4.1 30.3 5.2 23,850

a. 200 cedis - US $1.
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The highest average for years of schooling is for men in Hwidie'n

(9.2 years) followed by men in Adjamesu (5.8 years). Women farmers,

regardless of village, have fewer years of schooling than men, but the average

years of schooling for women in Hwidiem (4.7 years) exceeds that of women in

Adjamesu (3.6 years). The higher levels of schooling in Hwidiem may be

explained by a secondary school being located within 4 km from the village

compared to Adjamesu where the nearest secondary school is 16 km from the

village. The percentage of farmers with off-farm employment is greater in

Adjamesu than in Hwidiem, regardless of gender. The average months per year

of off-farm employment are greatest among men in Adjamesu (7.5 months),

followed by men in Hwidiem (6.8 months), women in Adjamesu (6.4 months), and

the least engaged in off-farm employment, women farmers in Hwidiem

(3.4 months). Perhaps the most interesting gender comparison in Table 2.23 is

among men in Hwidiem and women in Adjamesu. Specifically, although the

average months per year in off-farm employment are about equal, men in Hwidiem

average 45,142 cedis (US $226) in off-farm earnings and women average

27,666 cedis (US $138), a difference of 17,476 cedis or about US $87.

Finally, it should be noted that men in Hwidiem work only slightly fewer

months per year off-farm than men in Adjamesu, but the former earn

substantially more on the average. This may be explained by higher numbers of

years of schooling among farmers in Hwidiem.

Locations of Off-Farm Employment for

Farmers and Adult Household Members

The descriptive data shown in Table 2.24 indicate that about

two-thirds of the sample are engaged in off-farm employment in their

respective villages. About equal percentages of women (65%) in Hwidiem and
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men (68%) are engaged in off-farm employment in their village of residence,

19% in the regional center of Kumasi, and 17% in other villages in Ghana.

Table 2.24. Frequency Distributions of Locations of Off-Farm Employment for
Farmers and Adult Household Members by Gender, Village, and Total
Sample

Village
Hwidiem Adjamesu Total

Men Women Total Men Women Total Sample_
Location N % N % N % N % N % N % N _%

In the village 13 68 11 65 24 66 7 39 17 80 24 61 48 64
In Kumasi 2 11 4 24 6 17 6 33 2 10 8 21 14 19
In other villages

in Ghana 4 21 2 11 6 17 5 28 2 10 7 18 13 17

TOTAL 19 100 17 100 36 100 18 100 21 100 39 100 75 100

Percent 53 47 100 46 54 100

In Hwidiem about two-thirds of adult men and women are employed in

the village. Although women (24%) are more likely than men (11%) to seek

off-farm earnings in Kumasi, men (21%) in Hwidiem are more likely than women

(11%) to travel to villages other than Kumasi and seek off-farm earnings.

In Adjamesu, 61% of men and women are engaged in off-farm employment

in the village, 21% are employed in Kumasi, and 18% in other villages in

Ghana. Women (80%) from Adjamesu engaged in off-farm employment are about

twice as likely as men (39%) to find employment in the village. Men, however,

are about three times more likely than women to be employed in Kumasi or other

villages in Ghana. This is an indication that, in general, women in the

Ashanti region are "village bound" in finding opportunities for off-farm
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employment that allow for the performance of domestic work such as caring for

children, daily food preparation, and other household tasks.

Types of Emplo ,ment of Farmers and Adult Household Members

The total sample figures in Table 2.25 show that about

three-quarters of the farmers engaged in off-farm employment work in small

trade and service occupations.

Table 2.25. Frequency Distributions of Types of Off-Farm Employment of Farmers and
Adult Household Members by Gender, Village, and Total Sample

Village

Hwidiem Adjamesu

Men Women Total Men Women Total Total
Type of Employment N % N x N % N x N % N % N x

Government service 6 32 1 5 7 19 - - - - - - 7 9
Agricultural labor 3 16 - - 3 8 1 6 1 4 2 5 5 7
Small trade 2 11 12 71 14 39 4 24 18 86 22 58 36 49
Construction 2 11 - - 2 6 2 12 - - 2 5 4 5
Service occupations 5 25 4 24 9 25 9 52 2 10 11 29 20 27
Mining 1 5 - - 1 3 1 6 - - 1 3 2 3

TOTAL 19 100 17 100 36 100 17 100 21 100 38 100 74 100

Percent 53 47 I00 45 55 100

In Hwidiem, government service (19%), small trade (39%), and service

occupations (25%) account for over 80% of off-farm employment. The most

frequent type of work among men in Hwidiem is government service (32%),

followed by service occupations (25%), and agricultural labor (16%).

Ninety-five percent of the employment among women in Hwidiem is accounted for

by small trade (71%) and service occupations (24%).
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There is no government employment among men or women in Adjamesu.

Small trade (24%), construction (12%), and service occupations (52%) account

for about 90% of the off-farm employment among men in Adjamesu, and small

trade and services account for 96% of the off-farm employment of women.

Characteristics of Farms

Number of Plots

The descriptive information presented in Table 3.1 shows the average

number of plots managed by men and women farmers by village and for the total

sample. The total sample figures show that the mean number of plots managed

by men in the 52 households headed by men is 1.9 and that women manage an

average of 1.7 plots among the 10 men farmers who head households and had

women managing plots. Eight women farmers have an average of 1.4 plots

managed by men and 64 women farmers show an average of 1.9 plots managed by

women. Thus, men and women predominantly manage their own plots, but each

gender may manage plots of the other, however this is not common.

Table 3.1. Number of Farm riots Per Farmer by Gender, Village , and Total Sample

Men Managed Plots Women Managed Plots Number of
(Number) (Number) Plots Per Farm

Gender Standard b Standard Standard
Village of Farmer N Mean Deviation N Mean Deviation Nc  Mean Deviation

Hwidiem Men 30 1.7 0.7 4 1.5 0.6 31 1.8 0.9
Women 3 1.7 1.2 28 1.8 0.9 29 1.9 0.9
Total Sample 33 1.7 0.7 32 1.7 0.9 60 1.9 0.9

Adjamesu Men 22 2.2 0.7 6 1.8 1.2 22 2.7 1.1
Women 5 1.2 0.4 36 1.9 1.0 36 2.1 1.0
Total Sample 27 2.0 0.8 42 1.9 1.0 58 2.3 1.1

Total Sample Men 52 1.9 0.7 10 1.7 0.9 53 2.2 1.0
Women 8 1.4 0.7 64 1.9 1.0 65 2.0 1.0
Total Sample 60 1.8 0.7 74 1.8 1.0 118 2.1 1.0

a. N = number of farmers having plots managed by men.
b. N - number of farmers having plots managed by women.
c. N - total number of sample farmers.
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The total sample figures also show that the mean number of plots on

farms of women (2.0) and of men (2.2) is very similar. In the village of

Hwidiem, 30 men farmers have an average of 1.7 plots managed by men and only

4 men farmers have an average of 1.5 plots managed by women. Among 3 women

farmers in Hwidiem, men manage an average of 1.7 plots and 29 women farmers

have an average of 1.1 plots managed by women. Finally in Hwidiem, the mean

number of plots on farms of men (1.8) and of women (1.9) is about the same.

Among men farmers in Adjamesu, 22 have an average of 2.2 plots

managed by men and 6 have an average of 1.8 plots managed by women. Among

women farmers in Adjamesu, 5 have an average of 1.2 plots managed by men and

36 have an average of 1.9 plots managed by women. However, the mean number of

plots on the farms of women (2.1) is less than on farms of men (2.7).

It is generally evident from Table 3.1 that men and women farmers

tend to cultivate their own plots. It is, however, important to recall that,

because of the pattern of matrilocal residence in the Ashanti region of Ghana,

women farmers have greater access to the labor of sons than men, a point

discussed in reference to household size and composition.

Area of Plots

The average crop areas per farm managed by men and women by village

and gender of farmer are shown in Table 3.2.

IV
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Table 3.2. Crop Areas of Farms Managed by Men and Women by Gender of Farmer, Village, and Total Sample

Crop Area Managed Crop Area Managed

by Men by Women Crop Area Per Farm
Gender Standard Standard Standard

Village of Farmer N
a 

Mean Deviation N
b  

Mean Deviation NC  Mean Deviation

- -(acres per farm) - - -(acres per farm) ------ (acres) - - - -

Hwidiem Men 30 1.2 0.8 4 1.0 0.7 31 1.3 0.9
Women 3 1.7 2.0 29 1.1 1.2 30 1.2 1.3
Total Sample 33 1.2 0.9 33 1.1 1.2 61 1.3 1.1

Adjamesu Men 22 1.7 1.0 6 1.4 0.9 22 2.1 1.2
Women 5 0.6 0.4 37 0.9 0.6 37 1.0 0.6
Total Sample 27 1.5 1.0 43 0.9 0.6 59 1.4 1.0

Total Sample Men 52 1.4 0.9 10 1.2 0.8 53 1.6 1.1
Women 8 1.0 1.2 66 1.0 0.9 67 1.1 1.0
Total Sample 60 1.3 0.9 76 1.0 0.9 120 1.3 1.1

a. N - number of farmers having plots managed by men.
b. N - number of farmers having plots managed by women.
c. N - total number of sample farmers.

The total sample figures show that among 52 households headed by

men, an average of 1.4 acres is cropped by men and 1.2 acres by women. Among

8 households headed by women, men and women cropped an average of 1.0 acre.

The total sample figures further show that the crop area on farms managed by

men is on the average larger than on farms managed by women, 1.6 acres and

1.1 acres, respectively.

On & per farm basis, in the village of Hwidiem, men farmers reported

averages of 1.2 acres cropped by men and 1.0 acre by women, and an average

total crop area per farm of 1.3 acres. The total sample figures for Hwidiem

further show that the average crop area per farm managed by men, 1.1 acres,

and that of women, 1.2 acres, is about equal.

In Adjamesu, men farmers show per farm averages of 1.7 acres cropped

by men, 1.4 acres cropped by women, and an average total crop area of
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2.1 acres per farm. Women farmers in Adjamesu show per farm averages of

0.6 acre cropped by men, and 0.9 acre by women, and an average total crop area

of 1.0 acre per farm.

The instructive and useful interpretation of the descriptive data in

Table 3.2 is that, although there are differences between the crop areas of

farms managed by men and women, the differences are not statistically

significant. The largest average crop area per farm is among men farmers in

Adjamesu (2.1 acres) and the smallest among women in Adjamesu (1.0 acre).

Land Tenure

The number and areas of farm plots by type of land tenure by gender

for the total sample are shown in Table 3.3. These data clearly indicate that

family-owned plots comprise 76% of the total area managed by men and women.

Twelve percent of the total area managed by men and 10% of the total area

managed by women are individually owned. This is an indication that familial

and individually-owned plots are the dominant form of land tenure in the

Ashanti region of Ghana.

Tables 3.4 and 3.5 show the number and areas of farm plots by type

of land tenure, gender, and the total sample for Hwidiem and Adjamesu,

respectively. With some exceptions, the data in these tables show trends very

similar to the total sample figures in Table 3.3. Specifically, among men

farmers 81% of the total sample area in Adjamesu and 71% of the total area in

Hwidiem are represented by family-owned plots. In contrast 15% of the total

sample area for men in Hwidiem and 9% of the sample area for men in Adjamesu

are individually owned.
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Table 3.3. Number and Areas of Farm Plots by Type of Land Tenure by Gender and Total Sample

Number of Plots Area of Plots
Gender of Standard Total Standard Total

Plot Manager Land Tenure N Mean Deviation in Sample Mean Deviation in Sample

- (acres) -.-.----

Men Family owned 48 1.8 0.8 87.0 1.3 0.9 61.4 (76)
Family borrowed 2 1.5 0.7 3.0 0.6 0.6 1.2 (2)
Family rented 1 2.0 2.0 2.5 2.5 (3)
Individual owned 8 1.6 0.5 13.0 1.2 0.7 9.6 (12)
Individual borrowed 1 1.0 1.0 0.6 0.6 (1)
Individual rented 3 1.3 0.6 4.0 1.8 1.3 5.4 (6)
Total Sample 63 1.7 0.7 110.0 1.3 0.9 80.7 (100)

Women Family owned 61 1.7 0.8 104.0 0.9 0.9 58.5 (76)
Family borrowed 7 1.0 0.0 7.0 0.5 0.4 3.8 (5)
Family rented 9 1.1 0.3 10.0 0.6 0.3 5.2 (6)
Individual owned 8 1.4 0.5 11.0 0.9 0.6 7.5 (10)
Individual borrowed 3 1.0 0.0 3.0 0.5 0.3 1.4 (2)
Individual rented 1 1.0 1.0 0.2 0.2 (1)
Total Sample 89 1.5 0.7 136.0 0.8 0.8 76.6 (100)

Total Sample Family owned 109 1.8 0.8 191.0 1.1 0.X 120.0 (76)
Family borrowed 9 1.1 0.3 10.0 0.5 0.4 5.0 (3)
Family rented 10 1.2 0.4 12.0 0.8 0.7 7.7 (5)
Individual owned 16 1.5 0.5 24.0 1.1 0.6 17.1 (11)
Individual borrowed 4 1.0 0.0 4.0 0.5 0.3 2.0 (1)
Individual rented 4 1.3 0.5 5.0 1.4 1.3 5.6 (4)
Total Sample 152 1.6 0.7 246.0 1.0 0.9 157.3 (100)

Figures in parentheses are rounded percentages.
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Table 3.4. Number and Areas of Farm Plots by Type of Land Tenure, Gender, and Total Sample in Hwidiem

Number of Plots Area of Plots
Gender of Standard Total Standard Total
Plot Manager Land Tenure N Mean Deviation in Sample Mean Deviation in Sample

- (acres) --------

Men Family owned 25 1.7 0.7 42 1.2 0.8 29.1 (71)
Family rented 1 2.0 2 2.5 2.5 (6)
Individual owned 6 1.5 0.5 9 1.0 0.7 6.2 (15)
Individual borrowed 1 1.0 1 0.6 0.6 (2)
Individual rented 2 1.0 0.0 2 1.2 1.1 2.4 (6)
Total Sample 35 1.6 0.7 56 1.2 0.8 40.8 (100)

Women Family owned 26 1.5 0.6 40 1.0 1.2 27.0 (75)
Family borrowed 5 1.0 0.0 5 0.4 0.1 2.0 (6)
Family rented 5 1.2 0.4 6 0.8 0.3 3.8 (11)
Individual owned 2 1.5 0.7 3 1.2 1.1 2.4 (7)
Individual borrowed 1 1.0 1 0.8 0.8 (2)
Total Sample 39 1.4 0.5 55 0.9 1.0 35.9 (100)

Total Sample Family owned 51 1.6 0.6 82 1.1 1.0 56.1 (73)
Family borrowed 5 1.0 0.0 5 0.4 0.1 2.0 (3)
Family rented 6 1.3 0.5 8 1.0 0.8 6.3 (8)
Individual owned 8 1.5 0.5 12 1.1 0.7 8.6 (11)
Individual borrowed 2 1.0 0.0 2 0.7 0.1 1.4 (2)
Individual rented 2 1.0 0.0 2 1.2 1.1 2.4 (3)
Total Sample 74 1.5 0.6 111 1.0 0.9 76.7 (100)

Figures in parentheses are rounded percentages.
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Table 3.5. Number and Areas of Farm Plots by Type of Land Tenure, Gender, and Total Sample in Adiamesu

Number of Plots Area of Plots
Gender of Standard Total Standard Total

Plot Manager Land Tenure Vf Mean Deviation in Sample Mean Deviation in Sample

- -- - (acres) -.-.----

Men Family owned 23 2.0 0.9 45 1.4 1.0 32.3 (81)
Family borrowed 2 1.5 0.7 3 0.6 0.6 1.2 (3)
Individual owned 2 2.0 0.0 4 1.7 0.4 3.4 (9)
Individual rented 1 2.0 2 3.0 3.0 (7)
Total Sample 28 1.9 0.8 54 1.4 1.0 39.9 (100)

Women Family owned 35 1.8 0.9 64 0.9 0.6 31.6 (78)
Family borrowed 2 1.0 0.0 2 0.6 0.7 1.8 (4)
Family rented 4 1.0 0.0 4 0.4 0.1 1.4 (3)
Individual owned 6 1.3 0.5 8 0.9 0.5 5.1 (13)
Individual borrowed 2 1.0 0.0 2 0.3 0.1 0.6 (1)
Indiviekal rented 1 1.0 1 0.2 0.2 (1)
Total Sample 50 1.6 0.9 81 0.8 0.6 40.7 (100)

Total Sample Family owned 58 1.9 0.9 109 1.1 0.8 63.9 (79)
Family borrowed 4 1.3 0.5 5 0.6 0.6 3.0 (4)
Family rented 4 1.0 0.0 4 0.4 0.1 1.4 (2)
Individual owned 8 1.5 0.5 12 1.1 0.6 8.5 (10)
Individual borrowed 2 1.0 0.0 2 0.3 0.1 0.6 (1)
Individual rented 2 1.5 0.7 3 1.6 2.0 3.2 (4)
Total Sample 78 1.7 0.8 135 1.0 0.8 80.6 (100)

Figures in parentheses are rounded percentages.

The descriptive data for women in Tables 3.4 and 3.5 show that the

total family-owned sample area of women farmers in Adjamesu is slightly larger

than in Hwidiem, 75% and 78%, respectively.

Another interesting contrast is that 11% of the total sample area of

women in Hwidiem is rented by families as compared with 3% in Adjamesu. The

data for women farmers also show that 7% of the total area in Hwidiem and 13%

in Adjamesu are individually owned. Finally, it is apparent from these data
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that the security of land ownership is conducive to capital investment among

men and women in both villages.

Equipment, Tools, and Animals

The percentages of farmers who own equipment, hand tools, and

animals are shown in Table 3.6 by gender, village, and total sample.

Table 3.6. Farmers' Ownership of Equipment, Hand Tools, and Animals by Gender, Village, and

Total Sample

Ownership of Ownership Ownership

Equipment of Hand Tools of Animals
Village Gender N Percent N Percent N Percent

Hwidiem Men 31 12.9 31 100.0 31 41.9
Women 30 0.0 30 93.3 30 46.7

Total Sample 61 6.6 61 96.7 61 44.3

Adjamesu Men 23 0.0 23 100.0 23 60.9

Women 37 0.0 37 94.6 37 51.4

Total Sample 60 0.0 60 96.7 60 55.0

Total Sample Men 54 7.4 54 100.0 54 50.0
Women 67 0.0 67 94.0 67 49.3

Total Sample 121 3.3 121 96.7 121 49.6

The total sample figures show that the percentage of farmers owning

agriculture equipment such as seeders, sprayers, and tractors is minimal.

Seven percent of the men farmers reported owning such equipment, no women

reported owning such equipment, and only 3% of the total sample report

equipment ownership. A gender comparison of equipment ownership within and

between villages shows that only men in Hwidiem (13%) report owning equipment.

Based on the descriptive data in Table 3.6, it is apparent that the ownership
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of equipment is minimal and exclusively limited to men. The general absence

of agricultural equipment suggests that an examination of the ownership of

handtools is appropriate and useful.

The total sample figures for the percentages of farmers owning hand

tools in Table 3.6 show near universal reliance on such tools and virtually no

difference among men (100%) and women (94%) farmers, specifically 97% of the

total sample reported owning handtools. This empirical generalization holds

within and between genders and villages, although women are somewhat less

likely than men to own handtools. Women may therefore be obliged to borrow

handtools for farmwork which is a constraint on their agricultural production

and potential.

Also shown in Table 3.6 are the percentages of farmers reporting

ownership of animals. The total sample figures indicate that 50% of men and

women farmers own animals, but these figures disguise greater variation in

animal ownership within and between villages and genders.

The greatest percentage of farmers owning animals is among men in

Adjamesu (61%), followed by women in Adjamesu (51%), women in Hwidiem (47%),

and finally men in Hwidiem are least likely to own animals (42%).

The greater percentages of men and women in Adjamesu owning animals

may be evidence of more prosperity than in Hwidiem that has a smaller

population base. The proximity of Adjamesu to the major commercial center of

Kumasi contributes to more commercial opportunity and thus to greater animal

ownership.

Further insight into the ownership of handtools and animals is

presented in Table 3.7 which shows the average numbers of handtools and

animals owned by farmers by gender and village. The total sample figures show

an average of 2.2 handtools owned and the average number of handtools owned
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being somewhat less for women (2.1) than for men (2.4). The greatest average

number of handtools owned by farmers is among men in Adjamesu (2.6), followed

by women in Adjamesu (2.3), and men in Hwidiem (2.2); and the least average

number of handtools owned is by women in Hwidiem (1.9). Thus the experimental

village shows a greater average availability of handtools than the control

village of Hwidiem.

Table 3.7. Number of Hand Tools and Animals Owned by Farmers, Gender, Village, and Total Sample

Number of Hand Tools Owned Number of Animals Owned

Standard Standard
Village Gender N Mean Deviation N Mean Deviation

Hwidiem Men 31 2.2 0.9 13 9.8 6.8

Women 30 1.9 0.8 14 11.5 9.5

Total Sample 61 2.0 0.9 27 10.7 8.2

Adjamesu Men 23 2.6 0.9 14 22.3 40.7

Women 37 2.3 1.0 19 6.7 5.5

Total Sample 60 2.4 0.9 33 13.3 27.4

Total Sample Men 54 2.4 0.9 27 16.3 29.8
Women 67 2.1 0.9 33 8.8 7.7

Total Sample 121 2.2 0.9 60 12.1 20.9

On the average, as shown in Table 3.7, the sample of farmers owns

12 animals and men own about twice as many animals (16) as women in the sample

(9). Men in Adjamesu own the greatest average number of animals (22),

followed by women in Hwidiem (12), men in Hwidiem (10), and women in Adjamesu

(7).

More detail about handtool ownership is shown in Table 3.8. This

table shows that within and between village and genders, at least 90% of

handtools are machetes, hoes, and axes. Further, women in Hwidiem are at no

particular disadvantage in access to important handtools such as machetes,
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hoes, and axes. However, women in Adjamesu are somewhat less likely than men

to own hoes and axes and may be more obliged to borrow tools.

Table 3.8. Frequency Distributions of Types of Hand Tools Owned by Farmers, by

Gender, Village, and Total Sample

Village

Hwidiem Adjamesu Total

Men Women Men Women Sample
Type of Tool N X N % N N % N %

Machete 31 40 30 41 23 36 37 36 121 38
Hoe 29 37 30 41 23 36 34 33 116 37
Axe 12 15 12 16 12 18 16 16 52 16
Post hole digger 3 4 1 1 1 2 10 10 15 5
Other 3 4 1 1 5 8 5 5 14 4

TOTAL 78 100 74 102 84 100 102 100 318 100

The descriptive data in Table 3.9 are a basis for discussing

the relationships between off-farm employment, crop area per farm, and

ownership and number of animals. The total sample figures show no great

average differences between percentages of men and women engaged in

off-farm employment, the crop area per farm, or the percentage of

farmers owning animals. However, on the average men own about twice as

many animals as women. Off-farm employment among both men and women in

Adjamesu is higher than in Hwidiem which may explain the greater

frequency of animal ownership in Adjamesu.
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Table 3.9. Schooling, Employment, Area Cropped, and Ownership of Equipment, Tools, and Animals

byGender, Village , and Total Sample

Number

of Numbe

Hand of
Farmer Crop Area Ownership Ownership Tools Ownership Mnime

Schooling Off-Farm Per Farm of of Hand Owned of Owned
Village Gender N Mean Employment Mean Equipment Tools Mean Animals Mea

(years) (z) (acres) - - . - (2) ()

Hwidiem Men 31 9.2 22.6 1.3 12.9 100.0 2.2 41.9 9.
Women 30 4.7 27.6 1.2 0.0 93.3 1.9 46.7 11.
Total Sample 61 7.0 25.0 1.3 6.6 96.7 2.0 44.3 10.

Adjamesu Men 23 5.8 39.1 2.1 0.0 100.0 2.6 60.9 22.
Women 37 3.6 32.4 1.0 0.0 94.6 2.3 51.4 6.
Total Sample 60 4.5 35.0 1.4 0.0 96.7 2.4 55.0 13.

Total Sample Men 54 7.8 29.6 1.6 7.4 100.0 2.4 50.0 16.
Women 67 4.1 30.3 1.1 0.0 94.0 2.1 49.3 8.
Total Sample 121 5.7 30.0 1.3 3.3 96.7 2.2 49.6 12.

Within the village of Hwidiem, slightly more women (28%) than men

(23%) are engaged in off-farm employment. This probably accounts for 47% of

women owning animals compared with 42% of the men. The greater off-farm

employment of women in Hwidiem may also explain the somewhat higher average

number of animals owned by women (12) compared with men (10).

The relationship between off-farm employment, crop area per farm,

and the percentage of farmers owning animals and the average number of animals

owned in Adjamesu is different than in Hwidiem. Specifically men in Adjamesu

(39%) are more often engaged in off-farm employment than women (32%) and crop

an average of 2 acres compared with I acre by women. Again, crop area and

off-farm employment earnings probably explain why 60% of the men compared to
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51% of the women in Adjamesu report animal ownership. Furthermore, the

average number of animals owned by men in Adjamesu (22) greatly exceeds that

of women (7). Further changes in the ownership of hand tools and animals by

farmers in the experimental village as a result of the use of fertilizers

would be an indication of the economic impact of the SFRP.

Crops and Cropping Systems

The percentage distributions of plots with sole crops (235) and

various intercrops are shown in Table 3.10. The total sample figures clearly

indicate that maize and cassava as sole crops and bases for intercrops account

for 75% of the cropping systems in the sample. The plantain-cocoyam intercrop

(12%) is the most prominent among plantain-based intercrops. There is,

however, considerable variation between villages and gender on crop and

cropping systems.

In the control village of Hwidiem, maize and cassava as sole crops

and bases for intercrops account for 84% of the crops on 106 sampled plots and

66% of 129 sampled plots in Adjamesu. Plantain-based systems account for 9%

of the crops in Hwidiem but 29% in Adjamesu. This difference is mainly

attributable to the popularity of the plantain-cocoyam intercrop that is

cultivated on 14% of the plots managed by men and 22% of those cultivated by

women. The proximity of Adjamesu to Kumasi and a first class road provide an

opportunity for women to sell plantains and cocoyams that are a source of cash

income for the women of Adjamesu. Conversely, in Hwidiem the minimal

importance of plantain-based systems is evident in that men cultivate this

intercrop on only 8% of their plots and women report it on only 10% of their

plots.



Table 3.10. Percentage Distributions of Crops and Intercrops by Gender, Village, and Total Sample

Hwidiem Adjamesu
Men Women Total Men Women Total Total Sample

N N N N N N N
Crop Plots x Plcts Z Plots _ Plots X Plots x Plots Z Plots %

Maize-cassava 28 55 23 36 48 45 9 19 18 22 27 21 75 32
Cassava 6 12 8 14 14 13 11 23 13 16 24 18 38 16
Other cassava-based intercrops - - 4 7 4 4 7 14 6 8 13 10 17 7
Maize 6 12 3 5 9 8 5 10 6 8 11 9 20 9
Maize-plantain 3 5 2 4 5 5 1 2 5 6 6 5 11 5
Other maize-based intercrops 4 8 6 11 10 9 2 4 2 3 4 3 14 6
Plantain 2 4 1 2 3 3 2 4 5 6 7 5 10 4
Plantain-cocoyam 2 4 2 4 4 4 7 14 18 22 25 19 29 12
Plantain-cassava - - 2 4 2 2 1 2 5 6 6 5 8 3aOther crops - - 7 13 7 7 4 8 2 3 6 5 13 6

TOTAL 51 100 55 100 106 100 49 100 80 100 129 100 235 100

Percent 22 23 21 34 100

a. Other includes such crops as tomatoes, okra, beans, rice, peppers, and ginger that are sole crops or intercropped with maize or cassava.
Note: Analysis of data collected by plot.
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Further insight into the cropping systems of the sample villages in

regard to the size of plots and crop areas is shown in Table 3.11. The total

sample figures show that the average size of 235 plots in both villages is

0.6 acre and that the total sample area is about 150 acres. The average plot

area of the 106 plots in Hwidiem is 0.7 acre and a total sample area is about

74 acres. In Adjamesu the average plot area is about 0.6 acre for 129 plots

with a total area of about 76 acres. More detail about the size of plots and

crop areas by type of land tenure, gender, and village is shown in Table 3.12.

Table 3.11. Number and Size of Plots and Crop Area by Village, Gender of Manager, and Total Sample

Gender

Men Women Total Sample

Total Total Total
Number Average Sample Number Average Sample Number Average Sample

Village of Plots Plot Area Area of Plots Plot Area Area of Plots Plot Area Arbn
- - -(acres)- - - - - - (acres)- - - - - - (acres) - - -

Hwidiem 51 0.77 39.10 55 0.64 35.10 106 0.70 74.20
Adjamesu 49 0.75 36.60 80 0.49 39.30 129 0.59 75.90

Total Sample 100 0.76 75.70 135 0.55 74.40 235 0.64 150.10

Note: Analysis of data collected by plot.

The figures in Table 3.12 show that the average family-owned plot

area among men in Hwidiem is 0.7 acre and the total sample area in Hwidiem

under this form of land tenure is about 27 acres. The average individual plot

owned by managers who are men is 0.9 acre, but the total area under this

system for men in Hwidiem is only 5 acres. The average size of family-owned

plots managed by women in Hwidiem is also 0.7 acre, and the total area under



Table 3.12. Number and Size of Plots and Crop Area by Gender of Manager, Land Tenure, Village, and Total Sample

Crop Area
Hwidiem Adjamesu Total Sample

Total Total TotalGender cf Number Average Sample Number Average Sample Number Average Sample
Manager Land Tenure of Plots Plot Area Area of Plots Plot Area Area of Plots Plot Area Area

- - - -(acres)- - - - - - - - (acres)- - - - - - - - (acres) - - - -

Mex, Individual owned 6 0.87 5.20 5 G.84 4.20 11 0.85 9.40
Family borrowed - 3 0.40 1.20 3 0.40 1.20
Family rented 3 1.83 5.50 - 3 1.83 5.50
Individual borrowed 1 0.60 0.60 - 1 0.60 0.60
Individual rented in 1 0.40 0.40 2 1.50 3.00 3 1.13 3.40
Family owned 40 0.69 27.40 39 0.72 28.20 79 0.70 55.60

Women Individuel owned 3 0.40 1.20 5 0.58 2.90 8 0.51 4.10
Family borrowed 4 0.40 1.60 2 0.20 0.40 6 0.33 2.00
Family rented 5 0.78 3.90 3 0.47 1.40 8 0.66 5.30
Individual borrowed 1 0.80 0.80 2 0.30 0.60 3 0.47 1.40 '
Individual rented in -- - 2 0.30 0.60 2 0.30 0.60
Family owned 42 0.66 27.60 66 0.51 33.40 108 0.56 61.00

Note: Analysis of data collected by plot.
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this arrangement is about 28 acres. Thus in Hwidiem there seems to be no

significant inequality in the size of family-owned plots managed by men and

women.

Further descriptive data in Table 3.12 show that the average size of

39 family-owned plots managed by men in Adjamesu is 0.7 acre and 66

family-owned plots managed by women show an average area of 0.5 acre.

The gender differences in land allocation for particular crops for

the total sample are shown in Table 3.13 for 235 plots. The total sample

figures show that men and women allocate 75 of 235 (32%) plots for the

intercrop of maize and cassava, with an average area of 0.7 acre, or 36% of

the total sample area of about 150 acres.

Table 3.13. Crop Area and Size of Plots by Crops, Gender, and Total Sample

Gender

Men Women Total Sample
Average Total Number Average Total Number Average Total

Number Plot Sample of Plot Sample of Plot Sample
Crop of Plots Area Area Plots Area Area Plots Area Area

- - - (acres)- - - - - - - (acres)- - - - - - - - (acres)- - - -

Maize 11 0.78 8.60 (11) 9 0.44 4.00 (5) 20 0.63 12.60 (9)
Cassava 17 0.64 10.80 (14) 21 0.39 8.20 (11) 38 0.50 19.00 (13)
Plantain-cocoyam 9 0.66 5.90 (8) 20 0.52 10.50 (14) 29 0.57 16.40 (11)
Maize-cassava 37 0.70 26.00 (34) 38 0.75 28.50 (38) 75 0.73 54.50 (36)
Plantain 4 0.60 2.40 (3) 6 0..'

;  
3.80 (5) 10 0.62 6.20 (4)

Maize-plantain 4 1.00 4.00 (6) 7 0.49 3.40 (5) 11 0.67 7.40 (5)
Plantain-cassava 1 1.20 1.20 (2) 7 0.31 2.20 (3) 8 0.43 3.40 (2)
Other cassava

intercropsa  7 0.79 5.50 (7) 10 0.42 4.20 (6) 17 0.57 9.70 (6)
Other maize

intercrops a  
6 0.93 5.60 (7) 8 0.70 5.60 (8) 14 0.80 11.20 (8)

Other crops 4 1.43 5.70 (8) 9 0.44 4.00 (5) 13 0.75 9.70 (6)

TOTAL 100 .76 75.7 135 .56 75.4 235 .64 150.1

Percent 43 50 57 50 100 100

a. Other includes such crops as tomatoes, okra, beans, rice, peppers, and ginger that are sole crops or
intercrops with maize or cassava.

Note: Figures in parentheses are rounded percentages.
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This is followed by 38 plots or 16% of all plots sole cropped with

cassava, with an average plot area of 0.5 acre or 13% of the total sample

area. Next in importance is the plantain-cocoyam intercrop that is found on

12% of all plots with an average area of 0.6 acre, and 11% of the total sample

area. Continuing in a descending order, 20 plots or 9% of 235 plots are

allotted for maize, with an average plot area of 0.6 acre, or 9% of the total

sample area. Cassava intercrops are cultivated on 17 plots, or 7% of all

plots with an average area of 0.6 acre, or 13% of the total sample area.

Thus, about three-quarters of the 235 sample plots are cropped with

maize-cassava, plantain-cocoyam, cassava, maize, and cassava intercrops.

The allocation of crops by gender shows remarkable similarity for

the dominant maize-cassava intercrop. Men have 37 plots with this intercrop,

with an average plot area of 0.7 acre or 34% of the 75.7 acres managed by men.

Women reported 38 plots of maize-cassava again with an average plot area of

about 0.7 acre, which comprises 38% of the 75.4 acres managed by women in the

sample.

The sole crop of cassava is second in importance for both men and

women who allocate 17 and 21 plots for this crop, respectively, or 17% of all

plots managed by men and 16% of all plots managed by women. However, the

average plot area with cassava among men is 0.6 acre and 0.4 acre among women.

Sole cropped cassava represents 14% of the total area managed by men and 11%

of that managed by women.

The sole crop of maize is the third most important for men and

comprises 11% of area under their management. Maize represents an average

plot area of about 0.8 acre. The figures for sole crop maize show that women

have 9 plots or 7% of all plots managed by women with this crop with an
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average plot area of about 0.4 acre or 5% of the total sample area managed by

women.

Concerning the plantain-cocoyam intercrop, it is a crop especially

attractive for women who have 14% of their total sample area with this crop

and an average plot area of 0.5 acre. Men have an average plot area of

0.7 acre with this intercrop or 8% of the total sample area managed by men.

The total area managed by men shows that 34% is cropped with

maize-cassava, 14% with cassava, 11% maize, 8% plantain-cocoyam, and other

cassava intercrops comprise 7%. These crops account for about 75% of all

crops managed by men. Of the total sample area managed by women, 38% is

cropped with maize-cassava, 11% with cassava, 14% with plantain-cocoyam, 5%

with maize, and 6% with other cassava intercrops. These crops account for 75%

of all crops managed by women.

The descriptive data for crop areas, size of plots, and crops by

gender in Hwidiem are shown in Table 3.14 and in Table 3.15 for Adjamesu. A

comparison of the total sample figures in these tables clearly shows that the

maize-cassava intercrop is important in both villages. Interestingly, farmers

in Hwidiem allocate 50% of the total sample area for the maize-cassava

intercrop and Adjamesu only 23%. The figures for the plantain-cocoyam

intercrop are also contrasting in that Hwidiem allocates 5% of the total

sample area for this intercrop and Adjamesu 17%. Of the 10 crop categories in

Tables 3.14 and 3.15, Adjamesu allocates a greater total sample area to maize,

cassava, plantain-cocoyam, plantain, plantain-cassava, other cassava

intercrops, and diverse other crops than Hwidiem but the total sample areas

are about equal, 76 acres for Adjamesu and 74 acres for Hwidiem. The crops

and cropping systems of Adjamesu are more diverse than in Hwidiem which may be

explained by Adjamesu being more market oriented.
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Table 3.14. Crop Area and Size of Plots by Crop, Gender and Total Sample for Hwidiem

Gender
Men Women Total Sample

Average Total Number Average Total Number Average Total
Number Plot Sample of Plot Sample of Plot SampleCrop of Plots Area Area Plots Area Area Plots Area Area

- - - (acres)- - - - - - - (acres)- - - - - - - (acres)- - - -
Maize 6 0.67 4.00 (10) 3 0.43 1.30 (4) 9 0.59 5.30 (7)
Cassava 6 0.60 3.60 (9) 8 0.41 3.30 (9) 14 0.49 6.90 (9)
Plantain-cocoyam 2 1.65 3.30 (8) 2 0.30 0.60 (2) 4 0.98 3.90 (5)
Maize-cassava 28 0.69 19.40 (50) 20 0.89 17.90 (51) 48 0.78 37.30 (50)
Plantain 2 0.50 1.00 (3) 1 0.60 0.60 (2) 3 0.53 1.60 (2)
Maize-plantain 3 1.13 3.40 (9) 2 0.40 0.80 (2) 5 0.84 4.20 (6)
Plantain-cassava - - - 2 0.40 0.80 (2) 2 0.40 0.80 (1)
Other cassava

intercropsa  
- - - 4 0.50 2.00 (6) 4 0.50 2.00 (3)

Other maizeintercrops a
4 1.10 4.40 (11) 6 0.83 5.00 (14) 10 0.94 9.40 (13)

a
Other crops - - - 7 0.40 2.80 (8) 7 0.40 2.80 (4)

TOTAL 51 0.77 39.1 55 0.64 35.1 106 0.70 74.2

Percent 48 53 52 47 100 100
a. Other includes such crops as tomatoes, okra, beans, rice, peppers, and ginger that are sole crops or
intercrops with maize or cassava.

Note: Figures in parentheses are rounded percentages.

Table 3.15. Crop Area and Size of Plots by Crop, Gender and Total Sample for Adjamesu

Gender
Men Women Total Sample

Average Total Number Average Total Number Average Total
Number Plot Sample of Plot Sample of Plot SampleCrop of Plots Area Area Plots Area Area Plots Area Area

- - - (acres)- - - - - - - (acres)- - - - - - - - (acres)- - - -
Maize 5 0.92 4.60 (13) 6 0.45 2.70 (7) 11 0.66 7.30 (10)
Cassava 11 0.65 7.20 (20) 13 0.38 4.90 (12) 24 0.50 12.10 (16)
Plantain-cocoyam 7 0.37 2.60 (7) 19 0.55 9.90 (25) 25 0.50 12.50 (17)
Maize-cassava 9 0.73 6.60 (18) 18 0.59 10.60 (27) 27 0.64 17.20 (23)
Plantain 2 0.70 1.40 (4) 5 0.64 3.20 (8) 7 0.66 4.60 (6)
Maize-plantain 1 0.60 0.60 (2) 5 0.52 2.60 (7) 6 0.53 3.20 (4)
Plantain-cassava 1 1.20 1.20 (3) 5 0.28 1.40 (4) 6 0.43 2.60 (3)

Other cassava

intercropsa 7 0.79 5.50 (15) 6 0.37 2.20 (6) 13 0.59 7.70 (10)

Other maize
intercropsa 2 0.60 1.20 (3) 2 0.30 0.60 (1) 4 0.45 1.80 (2)

Other crops 4 1.43 5.70 (15) 2 0.60 1.20 (3) 6 1.15 6.90 (9)

TOTAL 49 0.75 36.6 80 0.50 39.3 129 0.59 75.9

Percent 38 48 62 52 100 100
a. Other includes such crops as tomatoes, okra, beans, rice, peppers, and ginger that are sole crops or
intercrops with maize or cassava.

Note: Figures in parentheses are rounded percentages.
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Concerning gender comparisons for crops in Hwidiem, the descriptive

data in Table 3.14 show that with the exception of maize-cassava and plantain,

the average plot area managed by women is consistently smaller for all other

crops compared to men. Bcyond the near equal allocation of the total sample

area in Hwidiem among men (50%) and women (51%) for maize-cassava, women and

men favor maize intercrops as a second preference, 14% and 11% of the total

sample area, respectively. Beyond these comparisons men and women in Hwidiem

are remarkably similar in their choices of crops.

The gender comparisons for the experimental village of Adjamesu in

Table 3.15 indicate that men and women show greater diversity in crop choices

than in Hwidiem. As in the case of the control village the average plot area

managed by women, 0.5 acre, is smaller than that managed by men, 0.75 acre.

The sample of men and women in Adjamesu allocate, respectively, 18% and 27% of

their total area to the maize-cassava intercrop. The second most frequent

intercrop for women in Adjamesu is plantain-cocoyam, 25% of the total area

managed by women, but men allocate only 7% of their total area to this

intercrop. Table 3.15 further indicates that in Adjamesu men allocate 20% of

their total area to cassava and women allocate 12%.

A striking contrast in crop choices by gender in Adjamesu is evident

in that men allocate 30% of the area under their management to other cassava

intercrops and other crops, but women allocate only 9% of their total sample

area to these crops. Furthermore, men allocate 13% of their area for maize

and women only 7%.
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Availability and Use of Variable Inputs

Use of Household and Hired Labor

Descriptive data showing the use of household and hired labor in

workdays per acre by type of activity and village for all crops are presented

in Table 4.1.

Table 4.1. Average Use of Household and Hired Labor by Activity and Village

Village

Hwidiem Adjamesu
Household Total Household Total

Activity Labor Hired Labor Labor Used Labor Hired Labor Labor Used

- -------------- (workdays/acre) ................

Land preparation 29.9 23.6 53.5 36.5 19.8 56.3
(56) (44) (100) (65) (35) (100)

Planting 16.8 1.6 18.4 24.1 1.6 25.7
(91) (9) (100) (94) (6) (100)

Weeding 30.1 9.6 39.7 33.7 10.6 44.3
(76) (24) (100) (76) (24) (100)

Harvesting 18.1 2.7 20.8 25.2 0.3 25.5
(87) (13) (100) (99) (1) (100)

Marketing 7.0 7.0 8.0 8.0
(100) (100) (100) (100)

TOTALa 101.9 37.5 139.4 127.5 32.3 159.8
(73) (27) (100) (80) (20) (100)

Fertilizer 10.4 10.4 5.6 0.2 5.8
application (100) (100) (97) (3) (100)

Pest control 20.0 20.0

(100) (100)
Storage 10.0 1.3 11.3 45.0 45.0

(88) (12) (100) (100) (100)
Other activities 8.3 8.3 10.8 10.8

(100) (100) (100) (100)

TOTALb  130.6 38.8 169.4 208.9 32.5 241.4
(77) (23) (100) (87) (13) (100)

a. Includes dominant labor activities (80%-90%) for the sampled plots.
b. Includes all activities present (10%-20%) for the sampled plots. Figures in parentheses

are rounded percentages.

The total use of household and hired labor per acre in Adjamesu,

241 workdays, is greater than that of Hwidiem, 169 workdays. This is mainly
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because farmers in Adjamesu clearly use more household labor, 209 workdays,

than Hwidiem, 131 workdays. The use of hired labor in Hwidiem, 39 days, is

only marginally greater than in Adjamesu, 33 workdays. Both villages rely

heavily on household labor for all agricultural activities. Specifically, 77%

of all workdays for all activities are performed by household labor in Hwidiem

and 87% in Adjamesu. Labor is hired mainly to supplement household labor in

performing land preparation and weeding activities.

More instructive and descriptive data are shown in Table 4.2 about

the use of household and hired labor by activity and gender for the village of

Hwidiem.

Table 4.2. Average Use of Household and Hired Labor by Activity and Gender for Hwidiem

Gender
Men Women

Household Total Household Total
Activity Labor Hired Labor Labor Used Labor Hired Labor Labor Used

. . . . . . . ..- ------ - (workdays/acre) . . . . . . . . . . . . . . . .
Land preparation 25.7 18.0 43.7 33.7 28.7 62.4

(59) (41) (100) (54) (46) (100)
Planting 14.8 1.7 16.5 18.5 1.5 20.0

(90) (10) (100) (93) (7) (100)
Weeding 27.2 10.6 37.8 32.7 8.7 41.4

(72) (28) (100) (79) (21) (100)
Harvesting 17.8 3.6 21.4 19.1 19.1

(83) (17) (100) (100) (100)
Marketing 8.8 8.8 4.6 4.6

(100) (100) (100) (100)

TOTAL
a  

94.3 33.9 128.2 108.6 38.9 147.5

(74) (26) (100) (74) (26) (100)

Fertilizer 3.8 3.8 23.8 23.8
application (100) (100) (100) (100)

Storage 10.0 1.7 11.7 10.0 10.0

(85) (15) (100) (100) (100)
Other activities 7.5 7.5 10.0 10.0

(100) (100) (100) (100)

TOTALb 115.6 35.6 151.2 152.4 38.9 191.3
(76) (24) (100) (80) (20) (100)

a. Includes dominant labor activities (801-90%) for the sampled plots.
b. Includes all activities present (10%-20%) for the sampled plots. Figures In parentheses
are rounded percentages.
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The proportions of household and hired labor that are used by men

and women farmers in Hwidiem to perform the major activities of land

preparation, planting, weeding, harvesting, and marketing are equal, 74% and

26% of household and hired labor, respectively. However, among these

activities women use more workdays of household labor for every activity

except the marketing of produce. Women farmers in Hwidiem reported more use

of hired labor than men for land preparation, which is the most difficult and

demanding agricultural task. Table 4.2 clearly shows that women hire labor

for the most physically demanding tasks. This observation is not well

reflected in the literature on women and agriculture in sub-Saharan Africa.

Also instructive in Table 4.2 are the figures about the total

workdays per acre of labor use reported by men and women farmers in Hwidiem.

Specifically, women used 191 days of labor and men 151 days. Women used more

total days of labor than men for the tasks of land preparation, planting,

weeding, fertilizer application, and other various activities.

As shown in Table 4.3 the patterns of the use of household and hired

labor in Adjamesu are similar to that of Hwidiem. Specifically, 86% of all

workdays used by men in Adjamesu were performed by household labor and 14% of

all workdays were performed by hired labor. Among women in Adjamesu those

percentages are 84% and 16%, respectively. For the major work tasks women

hire more labor than men for land preparation and weeding although the

difference is not great. Women use more labor (household plus hired) than men

for the activities of land preparation, planting, weeding, and marketing. In

this regard it is interesting that women in Adjamesu hire no labor for

marketing, harvesting, pest control, storage, or for other various activities.

Men in Adjamesu hire no iabor for the activities of marketing, fertilizer

V
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application, pest control, storage, or for the residual category of other

various activities.

Table 4.3. Average Use of Household and Hired Labor by Activity and Gender for AdJamesu

Gender

Men Women
Household Total Household Total

Activity Labor Hired Labor Labor Used Labor Hired Labor Labor Used

--------- ------ (workdays/acre) ................

Land preparation 33.7 15.6 49.3 38.3 22.6 60.9

(68) (32) (100) (63) (37) (100)
Planting 22.0 1.8 23.8 25.5 1.4 26.9

(92) (8) (100) (95) (5) (100)
Weeding 29.3 9.8 39.1 36.4 11.1 47.5

(75) (25) (100) (77) (23) (100)
Harvesting 32.4 0.8 33.2 20.4 20.4

(98) (2) (100) (100) (100)
Marketing 3.5 ?.5 11.0 11.0

(100) (100) (100) (100)

TOTAL
a  

120.9 28.0 148.9 131.6 35.1 166.7

(81) (19) (100) (79) (21) (100)

F-rtilizer 5.0 5.0 5.6 0.2 5.8
application (100) (100) (97) (3) (100)

Pest control 20.0 20.0

(100) (100)
Storage 45.0 45.0

(100) (100)
Other activities 20.0 20.0 1.7 1.7

(100) (100) (100) (100)

TOTALb 165.9 28.0 193.9 13.9 35.3 219.2

(86) (14) (100) (84) (16) (100)

a. Includes dominant labor activities (80%-90%) for the sampled plots.
b. Includes all activities present (10%-20%) for the sampled plots. Figures in parentheses

are rounded percentages.

The use of labor varies with the crops and intercrops grown by

farmers. Thus, some aspects of the use of household and hired labor in the

most important crops are presented below.
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Maize--Table 4.4 shows the use of household and hired labor in

workdajs per acre of maize by activity and village. The village of Adjamesu

relies more on household labor for the production of maize than Hwidiem, 78%

and 67% of total labor days, respectively. Thus, for the production of maize

both villages rely heavily on household labor, especially Adjamesu.

Concerning the very important task of weeding, farmers in Hwidiem are more

likely than those in Adjamesu to hire labor. Specifically, about 50% of the

labor for this task is hired in Hwidiem but only 30% in Adjamesu.

Table 4.4. Average Use of Household and Hired Labor in Maize by Activity and Village

Village

Hwidiem Adjamesu

Household Total Household Total
Activity Labor Hired Labor Labor Used Labor Hired Labor Labor Used

- -------------- (workdays/acre) ..-.- .-.-.-.---------

Land preparation 26.0 28.9 54.9 30.6 19.3 49.9

(47) (53) (100) (61) (39) (100)
Planting 9.8 1.7 11.5 17.1 3.9 21.0

(85) (15) (100) (81) (19) (100)
Weeding 17.1 16.4 33.5 25.8 11.1 36.9

(51) (49) (100) (70) (30) (100)
Harvesting 18.8 18.8 33.7 33.7

(100) (100) (100) (100)
Marketing 18.8 18.8 11.9 11.9

(100) (100) (100) (100)

TOTALa 90.5 47.0 137.5 119.1 34.3 153.4

(66) (34) (100) (78) (22) (100)

Fertilizer 6.3 6.3

application (100) (100)

TOTAL
b  

96.8 47.0 143.8 119.1 34.3 153.4

(67) (33) (100) (78) (22) (100)

a. Includes dominant labor activities (80%-90Z) for the sampled plots.

b. Includes all activities present (10%-20%) for the sampled plots. Figures in parentheses

are rounded percentages.
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Cassava--Table 4.5 shows the use of household and hired labor in

workdays per acre of cassava by activity and village. In Hwidiem 84% of all

workdays for cassava were performed by household members and 82% in Adjamesu.

Land preparation and planting for cassava are the labor tasks for which

farmers in both villages are most likely to hire labor. However, farmers in

Adjamesu (28%) are more likely to hire labor for weeding cassava than those in

Hwidiem (14%).

Table 4.5. Use of Household and Hired Labor in Cassava by Activity and Village

Village

Hwidiem Adjamesu

Household Total Household Total
Activity Labor Hired Labor Labor Used Labor Hired Labor Labor Used

--------------- (workdays/acre) ..-.-.-.-.-.----------

Land preparation 31.9 14.4 46.3 33.0 15.5 48.5

(69) (31) (100) (68) (32) (100)
Planting 19.7 0.9 20.6 21.2 1.2 22.4

(96) (4) (100) (95) (5) (100)
Weeding 29.5 5.0 34.5 26.3 10.0 36.3

(86) (14) (100) (72) (28) (100)
Harvesting 26.3 26.3 37.5 37.5

(100) (100) (100) (100)
Marketing 2.5 2.5

(100) (100)

TOTALa 107.4 20.3 127.7 120.5 26.7 147.2

(84) (16) (100) (82) (18) (100)

Fertilizer 5.0 5.0
application (100) (100)

TOTALb 107.4 20.3 127.7 125.5 26.7 152.2

(84) (16) (100) (82) (18) (100)

a. Includes dominant labor activities (802-90%) for the sampled plots.
b. Includes all activities present (102-20%) for the sampled plots. Figures in parentheses

are rounded pe-centages.
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Maize-Cassava Intercrop--The use of household and hired labor in

workdays per acre of intercropped maize-cassava is shown in Table 4.6.

Table 4.6. Use of Household and Hired Labor in Maize-Cassava Intercrop by Activity and Village

Village

Hwidiem Adiamesu

Household Total Household Total

Activity Labor Hired Labor Labor Used Labor Hired Labor Labor Used

- -------------- (workdays/acre) ..........................

Land preparation 24.0 21.6 45.6 32.2 14.5 46.7
(53) (47) (100) (69) (31) (100)

Planting 16.2 2.1 18.3 16.0 0.4 16.4
(89) (11) (100) (98) (2) (100)

Weeding 32.3 12.4 44.7 34.4 4.2 38.6

(72) (28) (100) (89) (11) (100)

Harvesting 16.6 1.8 18.4 6.6 6.6

(90) (10) (100) (100) (100)

Marketing 5.4 5.4 7.5 7.5
(100) (100) (100) (100)

a
TOTAL 94.5 37.9 132.4 96.7 19.1 115.8

(71) (29) (100) (84) (16) (100)

Fertilizer 12.5 12.5 7.5 0.4 7.9

application (100) (100) (95) (5) (100)

Storage 10.0 10.0 45.0 45.0

(100) (100) (100) (100)
Other activities 8.3 8.3

(100) (100)

TOTAL
b  

125.3 37.9 163.2 149.2 19.5 168.7

(77) (23) (100) (88) (12) (100)

a. Includes dominant labor activities (80%-90%) for the sampled plots.

b. Includes all activities present (10%-20%) for the sampled plots. Figures in parentheses

are rounded percentages.

The labor of household members for the maize-cassava intercrop

represents 77% of all the workdays for this crop in Hwidiem and 88% in

Adjamesu. Farmers in Hwidiem (23%) are about twice as likely to hire labor

for maize-cassava than those in Adjamesu (12%), although total labor used for

this crop for both villages is about equal. Land preparation for

maize-cassava in Hwidiem is almost equally performed by household and hired



79

labor, 53% and 47%, respectively. This is in contrast to Adjamesu where 69%

of all land preparation days for maize-cassava were performed by household

labor and 31% by hired labor. Apparently no labor was hired for harvesting

cassava in Adjamesu, but 10% of all workdays for harvesting cassava in Hwidiem

were performed by hired labor. The use of hired labor for maize-cassava in

Hwidiem (38 workdays/acre) exceeds that of Adjame u (19 workdays/acre).

Other Crops--Table 4.7 summarizes the total use of household and

hired labor in workdays per acre by crop in Hwidiem and Adjamesu. These

results show and allow comparisons of the intensity of labor use by

crops/intercrops and the relative importance of household and hired labor in

the production of these crops in both villages. The results discussed here

pertain to crops other than maize, cassava, and maize-cassava intercrop.

Table 4.7. Average Use of Household and Hired Labor by Crop In Hwidiem and Adjamesu

Village

Hwidiem Adjamesu
Household Total Household Total

Crop Labor Hired Labor Labor Used Labor Hired Labor Labor Used

-------- ------- (workdays/acre) ................

Maize 90.5 47.0 137.5 119.1 34.3 153.4
(66) (34) (100) (78) (22) (100)

Cassava 107.4 20.3 127.7 120.5 26.7 147.2
(84) (16) (100) (82) (18) (100)

Plantain a  
93.2 93.2 131.5 26.4 157.9

(100) (100) (83) (17) (100)
Maize-cassava 94.5 37.9 132.4 96.7 19.1 115.8

(71) (29) (100) (84) (16) (100)
Maize-plantain 07.8 60.1 157.9 94.4 40.9 135.3

(62) (38) (100) (70) (30) (100)
Plantain-cocoyam a  79.9 17.1 97.0 129.0 34.7 163.7

(82) (18) (100) (79) (21) (100)
Plantain-cassava 161.4 12.5 173.9 159.1 60.2 219.3

(93) (7) (100) (73) (27) (100)

Other maize 112.6 40.9 153.4 103.3 42.9 146.2
intercrops (73) (27) (100) (71) (29) (100)

Other cassava 47.0 37.7 84.7 82.9 79.8 162.7
intercropsa  (55) (45) (100) (51) (49) (100)

a. Does not include harvesting and marketing of produce.

Note: Figureu in parenthesss are rounded percentages.
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All workdays for plantain cultivation in Hdidiem were performed by

household members and no labor was hired for work on this crop. In Adjamesu

household labor accounts for 83Z of all labor for plantain cultivation and

hired labor 17%.

The plantain-cassava intercrop shows an interesting contrast in

labor between Hwidiem and Adjamesu. In Hwidiem, 93% of all workdays for this

intercrop are accounted for by household labor and only 7% by hired labor.

However, in Adjamesu 27% of all workdays for plantain-cassava is accounted for

by hired labor and 73% by household labor.

The remaining crops in Table 4.7, including maize-plantain,

plantain-cocoyam, other maize intercrops, and other cassava intercrops, show

no notable contrasts between villages.

Use of Labor of Men, Women, and Children

In Tables 4.8 through 4.14 the use of labor of men, women, and

children by activity, village, gender of farmer, and crop is shown. '.n these

tables the labor of childien in workdays was calculated by assuming that

2 days of work of a child is equal to 1 day of work of a man or woman.

Table 4.8 shows the use of labor of men, women, and children in

wo'-kdays per acre by activity and village. In Hwidiem 56% of workdays for all

activities were performed by men, 41% by women, and 3% by children. The

corresponding figures for Adjamesu are 38% for men, 41% for women, and a

remarkable 21% for children whose labor appears useful for storage activities.

These figures do not support the dictum that women dominate food production

activity but do suggest that perhaps the role of children in sub-Saharan

agriculture deserves more research attention. The figures in Table 4.8
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Table 4.8. Average Use of Labor of Men, Wnmen, and Children by Activity and Village

Village

Hwidiem Adjamesu
Activity Men Women Children Total Men Women Children Total

- ------------ (workdays/acre) ..........................

Land preparation 39.4 13.2 1.0 53.6 37.0 17.0 2.0 56.0

(74) (25) 11) (100) (66) (30) (4) (100)
PlanLlng 7.4 9.2 1.7 18.3 8.3 15.1 2.2 25.6

(40) (50) (10) (100) (32) (59) (9) (100)
Weeding 20.7 18.1 1.0 39.8 17.7 23.9 2.8 44.4

(52) (45) (3) (100) (40) (54) (6) (100)
Harvesting 9.7 9.4 1.8 20.9 6.8 10.5 8.2 25.5

(46) (45) (9) (100) (27) (41) (32) (100)
Marketing 3.4 3.6 7.0 1.6 5.6 0.8 8.0

(I) (51) (100) (20) (70) (10) (100)

TOTAL
a  

80.6 53.5 5.5 139.6 71.4 72.1 16.0 159.5

(58) (38) (4) (100) (44) (46) (10) (100)

Fertilizer 6.3 4.2 10.5 2.6 2.3 0.8 5.7
application (60) (40) (100) (46) (40) (14) (100)

Pest control 12.5 7.5 20.0

(63) (37) (100)
Storage 6.3 5.0 11.3 10.0 35.0 45.0

(56) (44) (100) (22) (78) (100)
Other activities 1.7 6.7 8.4 5.0 5.8 10.8

(20) (80) (100) (46) (54) (100)

TOTALb 94.9 69.4 5.5 169.8 91.5 97.7 51.8 241.0

(56) (41) (3) (100) (38) (41) (21) (100)

a. Includes dominant labor activities (80%-90%) for the sampled plots.
b. Includes all activities present (10%-20%) for the sampled plots. Figures in

parentheses are rounded percentages.
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Table 4.9. Average Use of Labor of Men, Women, and Children by Activity and Gender

for Hwidiem

Gender

Men Women
Activity Men Women Children Total Men Women Children Total

- ------------ (workdays/acre) ...- .-.-.-.---------

Land preparation 36.8 6.1 0.8 43.7 41.7 19.6 1.1 62.4
(84) (14) (2) (100) (67) (31) (2) (100)

Planting 10.2 4.6 1.7 16.5 5.1 13.2 1.8 20.1
(62) (28) (10) (100) (25) (66) (9) (100)

Weeding 27.4 10.1 0.4 37.9 14.8 25.1 1.6 41.5
(72) (27) (1) (100) (36) (60) (4) (100)

Harvesting 10.8 9.5 1.1 21.4 6.1 9.3 3.8 19.2

(51) (44) (5) (100) (32) (48) (20) (100)
Marketing 5.9 2.9 8.8 4.6 4.6

(67) (33) (100) (100) (100)
a

TOTAL 91.1 33.2 4.0 128.3 67.7 71.8 6.3 147.8

(71) (26) (3) (100) (46) (49) (5) (100)

Fertilizer 3.8 3.8 11.3 12.5 23.8

application (100) (100) (47) (53) (100)

Pest control

Storage 8.3 3.3 11.6 10.0 10.0

(72) (28) (100) (100) (100)
Other activities 2.5 5.0 7.5 10.0 10.0

(33) (67) (100) (100) (100)

TOTALb  105.7 41.5 4.0 151.2 79.0 104.3 8.3 191.6

(70) (27) (3) (100) (41) (55) (4) (100)

a. Includes dominant labor activities (80X-90) for the sampled plots.
b. Includes all activities present (10Z-20%) for the sampled plots. Figures in
parentheses are rounded percentages.
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Table 4.10. Average Use of Labor of Men, Women, and Children in Workdays Per Acre by

Activity and Gender for AdJamesu

Gender
Men Women

Activity Men Women Children Total Men Womel. Chldren Total

------------- (workdays/acre) ........................

Land preparation 37.0 11.0 1.2 49.2 37.0 21.3 2.6 60.9
(75) (22) (3) (100) (63.) (35) (4) (100)

Planting 11.6 10.1 2.2 23.9 6.2 18.5 2.2 26.9
(49) (42) (9) (100) (23) (69) (8) (100)

Weeding 20.7 16.4 2.0 39.1 15.8 28.4 3.3 47.5
(53) (42) (5) (100) (33) (60) (7) (100

Harvesting 10.8 7.1 15.4 33.3 4.2 12.8 3.5 20.5
(33) (21) (46) (100) (21) (62) (17) (100)

Marketing 2.8 0.7 3.5 0.8 8.9 1.3 11.0
(80) (20) (100) (7) (81) (12) (100)

TOTAL
a  

82.9 45.3 20.8 149.0 64.0 89.9 12.9 166.8

(56) (30) (14) (100) (38) (54) (8) (100)

Fertilizer 5.0 5.0 2.3 2.6 0.9 5.8
application (100) (100) (40) (45) (15) (100)

Pest control 12.5 7.5 20.0

(63) (37) (100)
Storage 10.0 35.0 45.0

(22) (78) (100)
Other activities 10.0 10.0 20.0 1.7 1.7

(50) (50) (100) (100) (100)

TOTALb 110.4 62.8 20.8 194.0 66.3 104.2 48.8 219.3
(57) (32) (11) (100) (30) (48) (22) (100)

a. Includes dominant labor activities (801-90%) for the sampled plots.
b. Includes all activities present (101-20%) for the sampled plots. Figures in

parentheses are rounded percentages.
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Table 4.11. Average Use of Labor of Men, Women, and Children in Maize by

Activity and Village

Village

Hwidiem Adjamesu
Activity Men Women Children Total Men Women Children Total

- ------------ (workdays/acre) ...- .-.-.-.---------

Land preparation 40.9 14.0 54.9 39.8 9.9 0.2 49.9

(80) (20) (100) (75) (24) (1) (100)

Planting 5.6 4.0 2.0 11.6 7.6 11.5 1.9 21.0
(55) (35) (10) (100) (42) (46) (12) (100)

Weeding 10.8 22.7 33.5 19.9 14.2 2.8 36.9

(39) (61) (100) (54) (41) (5) (100)
Harvesting 18.8 18.8 7.6 14.3 11.8 33.7

(100) (100) (24) (52) (24) (100)

Marketing 18.8 18.8 2.9 8.3 0.6 11.8

(100) (100) (35) (60) (5) (100)

TOTAL 94.9 40.7 2.0 137.6 77.8 58.2 17.3 153.3

(69) (30) (1) (100) (51) (38) (11) (100)

Fertilizer 6.3 6.3

application (100) (100)

TOTAL
b  

101.2 40.7 2.0 143.9 77.8 58.2 17.3 153.3

(71) (28) (1) (100) (51) (38) (11) (100)

a. Includes dominant labor activities (80%-90%) for the sampled plots.

b. Includes all activities present (10-20Z) for the sampled plots. Figures in

parentheses are rounded percentages.
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Table 4.12. Average Use of Labor of Men, Women, and Children in Maize-Cassava

Intercrop by Activity and Village

Village

Hwidiem Adjamesu
Activity Men Women Children Total E.kn Women Children Total

----- -------- (workdays/acre) ...............

Land preparation 37.1 8.0 0.5 45.6 30.2 13.4 3.1 46.7
(81) (18) (1) (100) (68) (27) (5) (100)

Planting 9.3 7.2 1.8 18.3 6.7 7.6 2.1 16.4

(48) (43) (9) (100) (36) (53) (11) (100)
Weeding 28.7 14.6 1.4 44.7 14.8 17.8 6.0 38.6

(61) (35) (4) (100) (41) (46) (13) (100)
Harvesting 9.0 7.4 2.0 18.4 2.5 2.5 1.6 6.6

(53) (38) (9) (100) (38) (39) (23) (100)
Marketing 1.3 4.2 5.5 5.0 2.5 7.5

(13) (87) (100) (67) (33) (100)

TOTALa  85.4 41.4 5.7 132.5 54.2 46.3 15.3 115.8
(65) (31) (4) (100) (47) (40) (13) (100)

Fertilizer 6.3 6.3 12.6 3.1 2.9 1.9 7.9
application (74) (26) (100) (25) (60) (15) (100)

Storage 2.5 7.5 10.0 10.0 35.0 45.0

(25) (75) (100) t22) (78) (100)
Other activities 1.7 6.7 8.4

(17) (83) (100)

TOTALb 95.9 61.9 5.7 163.5 57.3 59.2 52.2 168.7

(58) (38) (4) (100) (34) (35) (31) (100)

a. Includes dominant labor activities (80%-90%) for the sampled plots.
b. Includes all activities prvnent (10%-20%) for the sampled plots. Figures in

parentheses are rounded percentages.
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Table 4.13. Average Use of Labor of Men, Women, and Children in Cassava by

Activity and Village

Village

Hwidiem AdJamesu
Activity Men Women Children Total Men Women Children Total

- ------------ (workdays/acre) . . . . . . . . . . . . . . .

Land preparation 33.3 12.1 0.8 46.2 30.2 15.9 2.3 48.4
(71) (27.0) (2) (100) (63) (33) (4) (100)

Planting 7.9 10.1 2.6 20.6 7.9 12.6 1.9 22.4
(41) (49) (10) (100) (33) (57) (10) (100)

Weeding 16.7 17.6 0.2 34.5 18.1 16.5 1.7 36.3
(59) (40) (1) (100) (48) (47) (5) (100)

Harvesting 7.5 15.0 3.8 26.3 7.5 7.5 22.5 37.5

(29) (57) (14) (100) (20) (20) (60) (100)
Marketing 1.3 1.3 2.6

(50) (50) (100)

TOTALa  65.4 54.8 7.4 127.6 65.0 53.8 28.4 147.2

(51) (43) (6) (100) (44) (37) (19) (100)

Fertilizer 5.0 5.0
application (100) (100)

TOTALb  65.4 54.8 7.4 127.6 65.0 58.8 28.4 152.2
(51) (43) (6) (100) (43) (38) (19) (100)

a. Includes dominant labor activities (80%-90%) for the sampled plots.
b. Includes all activities present (10%-20%) for the sampled plots. Figures in
parentheses are rounded percentages.
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Table 4.14. Average Total Use of Labor of Men, Women, and Children by Crop and Village

Village

Hwidiem Adjamesu
Crop Men Women Children Total Men Women Children Total

.-.------------ (workdays/acre) .......................

Maize 94.9 40.7 2.0 137.6 77.8 58.2 17.3 153.3
(69) (30) (1) (100) (51) (38) (11) (100)

Cassava 65.4 54.8 7.4 127.6 65.0 53.8 28.4 147.2
(5.) (43) (6) (100) (44) (37) (19) (100)

Plantain a  
45.8 42.0 5.4 93.2 61.0 90.4 6.3 157.7
(49) (45) (6) (100) (39) (57) (4) (100)

Maize-cassava 85.4 41.4 5.7 132.5 54.2 46.3 15.3 115.8
(65) (31) (4) (100) (47) (40) (13) (100)

Maize-plantain 81.3 64.7 11.8 157.8 67.9 63.4 6.0 137.3
(52) (41) (7) (100) (50) (46) (4) (100)

Plantain-cocoyama  38.8 57.4 0.9 97.1 67.8 90.3 5.7 163.8
(40) (59) (1) (100) (41) (55) (4) (100)

Plantain-cassava a  53.8 120.1 173.9 83.2 127.6 8.8 219.6
(31) (69) (100) (38) (58) (4) (100)

Other maize 77.7 68.7 7.1 153.5 90.4 34.7 21.3 146.4
intercrops (51) (45) (4) (100) (62) (24) (14) (100)

Other cassava 49.6 34.9 84.5 101.0 59.0 2.8 162.8
intercropsa (59) (41) (100) (62) (36) (2) (100)

a. Does not include harvesting and marketing of produce. Figures in parentheses are
rounded percentages.
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generally suggest that on the average the work of land preparation is largely

the responsibility of men in both villages. Among the other major activities

of planting, weeding, harvesting, and marketing in Hwidiem, the percentages of

workdays among men and women are remarkably similar, although men devote more

days to weeding than women; women work more in planting. It is a common

belief in West Africa that seeds should be planted by the hands of a fertile

woman. It is clear, however, that the physically demanding tasks of land

preparation and weeding are more often the responsibility of men rather than

women in Hwidiem.

The pattern of labor use for farmers in Adjamesu is somewhat

different than in Hwidiem. Men and children account for 70% of the workdays

allocated for land preparation and women 30%, somewhat higher than in Hwidiem

(25%). Planting in Adjamesu is more the responsibility of women and children

than in Hwidiem, as their combined labor for planting accounts for 68% of all

workdays for this activity. Sixty percent of the weedinb work is performed by

women and children in Adjamesu in contrast to that activity being more equally

shared in Hwidiem. Harvesting and marketing work are also dominated by women

and children in Adjamesu. Their combined figures are 73% and 80%,

respectively.

Table 4.9 describes labor data for men, .rm6n, and children in the

control village of Hwidiem by gender of farmer. As an introductory and

general observation it is quite clear that neither gender performs

agricultural activities without the assistance of the other.

Men who manage farms in Hwidiem clearly use more labor by men. On

these farms, 70% of all agricultural workdays were performed by men, 27% by

women, and 3% by children. The activities of land preparation, planting,

weeding, marketing, fertilizer application, and storage are most often the
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responsibility of men on farms managed by men, although harvesting work is

more equally shared between men and women.

The pattern of labor use on farms managed by women in Hwidiem

clearly shows that women are not solely responsible for agricultural work on

their farms and that much of the work on the farms managed by women is

performed by men. The pattern of men performing the most physically demanding

work of land preparation is again evident on the farms managed by women in

Hwidiem. However, on farms managed by women the tasks of planting, weeding,

harvesting, marketing, storage, and other activities are predominately

performed by women, but clearly not exclusively by women. Overall the work on

farms managed by women is remarkably shared with men as evident in that 41% of

all workdays on farms managed by women were performed by men, 55% by women,

and 4% by children.

Table 4.10 presents descriptive labor data for men, women, and

children by gender for the village of Adjamesu. As in Hwidiem, there is no

evidence that food production is the sole or exclitsive responsibility of

women, but rather the agricultural work on farms managed by women is supported

by the labor of men and children.

On farms managed by men in this village, 57% of all workdays for all

activities are accounted for by the labor of men, 32% by women, and 11% by

children. The corresponding figures for farms managed by women in Adjamesu

are 30%, 48%, and 22%, respectively.

Again, regardless of the gender of the farm manager the demanding

task of land preparation is largely the responsibility of men but wo.; en

contribute more to this activity on farms under their management.
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Maize--The labor use data for the production of maize by village

indicate in Table 4.11 that: for all labor activities in Hwidiem 71% were

performed by men, 28% by women, and 1% by children. The corresponding

percentages for Adjamesu are 51%, 38%, and 11%, respectively. Unlike Hwidiem,

the labor of children in maize production in Adjamesu is notable, 11% of all

labor as compared to 1% in Hwidiem.

Labor for land preparation, planting, harvesting, marketing, and

fertilizer application for maize in Hwidiem is mainly the responsibility of

men, but women appear to have the major responsibility for weeding maize

fields.

In Adjamesu, men are primarily responsible for land preparation and

weeding of maize. The planting of maize is about equally shared by men and

women in Adjamesu, 42% and 46% of all planting days, respectively. The

harvesting and marketing of maize in Adjamesu is largely the responsibility of

women, 52% and 60% of workdays for these activities, respectirely. Children

in Adjamesu contribute substantially to maize production as they perform 12%

of all workdays for planting and 24% for harvesting.

Maize-Cassava Intercrop--The patterns of labor use for the

maize-cassava intercrop shown in Table 4.12 indicate that in Hwidiem 58% of

all workdays for this crop aie performed by men, 38% by women, and 4% by

children.

In contrast the workdays of men and women for the intercrop of

maize-cassava in Adjamesu are rather equal, 34% of all days are accounted for

by men and 35% by women. Unlike Hwidiem, however, 31% of the total labor use

in this crop is accounted for by the labor of children in Adjamesu. Judging

the labor of children in the two villages, it is apparent that child labor is



91

substantial in Adjamesu in general and for the maize-cassava intercrop in

particular.

In Hwidiem the work of land preparation, planting, weeding,

harvesting, and fertilizer application are predominantly performed by men.

Women in Hwidiem are primarily involved in the marketing and storage of the

maize-cassava production. Children in Hwidiem are responsible for 9% of the

total workdays for planting and harvesting this intercrop.

In Adjamesu land preparation is again the responsibility of men and

68% of the total workdays in this activity are performed by men. Planting the

maize-cassava intercrop is predominantly performed by women, who account for

53% of all workdays for this activity, and children whose labor accounts for

about 11%.

Of the approximately 39 days allocated for weeding the maize-cassava

intercrop in Adjamesu, 41% are workdays of men, 46% are of women, and 13% of

children. The storage work for maize-cassava is exclusively performed by

women and children who account for 22% and 78% of the 45 days allocated for

this activity.

Cassava--Results on labor use for cassava are shown in Table 4.13.

Of the 128 workdays for cassava in Hwidiem, 51% are accounted for by men, 43%

by women, and 6% by children. Of the 152 total workdays for this crop in

Adjamesu, 43% are accounted for by men, 38% by women, and 19% by children.

Again, the importance of child labor in Adjaniesu is evident.

Seventy-one percent of the 46 days of land preparation for cassava

are accounted for by the labor of men in Hwidiem, 27% by women, and 2% by

children. The corresponding figures for Adjamesa are 63%, 33%, and 4% of

48 total workdays, respectively.
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The 22 workdays for planting cassava are rather equally distributed

among men (41%) and women (49%) in Hwidiem, but in Adjamesu, 67% of the

workdays for this activity are accounted for by the labor of woraen and

children.

Concerning the weeding of cassava in Hwidiem, 59% of the average of

35 workdays used for this task were performed by men, 40% by women, and 1% by

children. The gender distribution of this task in Adjamesu is remarkably well

distributed between genders with men ac,ounting for about 48% of the average

of 36 workdays, women 47%, and children about 5%.

The harvesting of cassava in Hwidiem is largely the responsibility

of women and children who account for 57% and 14% of the average 26 workdays

used for this activity, respectively. Interestingly, the harvesting of

cassava in Adjamesu is a task performed mainly by children, who account for

60% of the average of 38 workdays of this activity.

Other Crops--Table 4.14 summarizes the total use of labor of men,

women, and children per acre by crops in Hwidiem and Adjamesu.

The figures show that the labor of men in Hwidiem dominates the

production of sole cropped maize, 69% of all workdays for this crop, and the

maize-cassava intercrop, 65% of all workdays. The labor of women is dominant

for the production of the plantain-cocoyam intercrop as 59% of all workdays

for this crop were attributed to women, but 40% of the workdays for this crop

are performed by men. The plantain-cassava intercrop is also dominated by the

labor of women who performed 69% of all the workdays for this crop. The labor

of men and women for all other crops in Hwidiem is more equally shared. The

labor of children in Hwidiem is small for all crops.
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In Adjamesu 51% of the average use of labor for maize was provided

by men who also dominate the labor used in other maize intercrops (62%) and

other cassava intercrops (62%). In Adjamesu the labor of women is dominant

for plantain (57%), plantain-cocoyam (55%), and plantain-cassava (58%) but not

without a substantial labor contribution from men.

The labor of children in Adjamesu is primarily for cassava (19%),

other maize intercrops (14%), maize-cassava (13%), and maize (11%). Again,

the use of labor of children in Adjamesu is grer[er than in Hwidiem.

Use of Fertilizers

The present and past use of fertilizer by village and gender is

shown in Table 4.15. The figures show that the use of fertilizer, regardless

of gEnder or village, was minimal for the survey cropping season. Although

men are more likely to use fertilizer than women, men in Hwidiem (26%) are

most likely to use fertilizer and women in Hwidiem least likely (3%). There

is far more equality in the use of fertilizer by gender in Adjamesu.

Specifically, the percentages of men and women sampled in Adjamesu that have

used fertilizer during the survey season are about equal, 14% and 13%,

respectively. Overall the farmers in Hwidiem were slightly more likely than

in Adjamesu to have used fertilizers during the survey season, 15% compared to

13%, respectively. The total sample figures show 14% of all farmers used

fertilizer during the survey season and that men (21%) are more likely to use

fertilizer than women (9%).
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Table 4.15. Present and Past Use of Fertilizers by Gender, Village, and
Total Sample

Farmers Using Fertilizer Prior Use

This Season of Fertilizera
(%) (%)

Hwidiem
Men 26 65
Women 3 17
TOTAL 15 38

Adjamesu
Men 14 37
Women 13 27

TOTAL 13 31

Total Sample
Men 21 52
Women 9 23

TOTAL 14 35

a. Farmers that have used fertilizer at least once.

The figures describing the use of fertilizer prior to the survey

year show that 35% of the men and 83% of the women in Hwidiem have not used

fertilizer in the past. The lower use of fertilizer in Adjamesu is evident in

that 63% of the men and 73% of the women have not used fertilizer in the past.

The total sample figure3 show that the percentage of men who have used and

never used fertilizers are about equal, 52% and 48%, respectively. Regarding

women 23% have used fertilizer in the past compared with only 9% during the

survey season and 77% have nuver used fertilizer. Overall about two-thirds of

the sample regardless of gender have never used fertilizer.

The descriptive data in Table 4.16 show the percentages of farmers

giving particular reasons for not using fertilizer. Twenty-nine percent of

the men in Hwidiem and 42% of the men in Adjamesu reported having no knowledge
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about the use of fertilizer. Among women farmers, 42% in Hwidiem and 35% in

Adjamesu reported no knowledge as a reason for not using fertilizer. Overall

38% of the total sample reported no knowledge as a reason for not using

fertilizer. Lack of knowledge was the most important reason given by farmers

for not using fertilizer.

Table 4.16. Percentage Distributions of Reasons Given by Farmers for Not Using
Fertilizers by Gender, Village. and Total Sample

Hwidiem Adjamesu Total Sample
Reasons Men Women Total Men Women Total Men Women Total

- -(%) M M(%)- - - (%)-.

No knowledge 29 42 39 42 35 37 37 38 38
Lack of money 0 17 13 33 39 37 21 28 26
Not needed 29 12 16 0 13 11 11 13 12
Causes problems 14 12 13 17 0 9 16 6 9
Too expensive 14 0 3 8 13 6 11 6 8
Other 14 17 16 0 0 0 4 9 7

TOTAL 100 100 100 100 100 100 100 100 100

Men in Hwidiem do not cite lack of money as a reason for not using

fertilizer, but 17% of the women farmers cite this factor as a constraint.

Thirty-three percent of the men and 39% of the women in Adjamesu cite lack of

money as a constraint to fertilizer use. Thus, women are more likely to cite

lack of money as a constraint (28%) than men (21%).

Men (29%) in Hwidiem are about two and one-half times more likely to

indicate that fertilizer is not needed than women (12%). No men in Adjamesu

suggested that fertilizer is not needed, but 13% of the women cited lack of

need as a reason for not using fertilizer. Overall about 11% of men in both

villages and 13% of the women suggested that fertilizer is not needed and

therefore not used.
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Perhaps because men are more familiar wih fertilizer, 14% in

Hwidiem and 17% in Adjamesu stated that fertilizer causes problems, such as

changing the taste of cassava and excessive weeds. Twelve percent of the

women in Hwidiem cite this problem, but it was not cited at all by women in

Adj amesu.

Fourteen percent of the men in Hwidiem view fertilizer as too

expensive to use, but women do not view price as a constraint in the control

village. In Adjamesu 8% of the men and 13% of the women view the expense of

fertilizer as a reason for not using it. The total sample figures show that

limited knowledge and the view that fertilizer is not needed account for 50%

of the reasons for not using it.

Among those farmers who have previously used fertilizer, the reasons

for discontinuing use are shown in Table 4.17. Twenty-one percent of the

farmers who have discontinued fertilizer use in Hwidiem and 43% in Adjamesu

cited lack of money as the reason. Overall 31% of the total sample cited thiE

reason. Twenty-one percent of the farmers in Hwidiem and 14% of those in

Adjamesu cited the expense of fertilizer as a reason for discontinuing use.

Eighteen percent of the total sample cited this reason.

Table 4.17. Percentage Distributions of Reasons Given by Farmers for Dis-
continuing the Use of Fertilizers by Village and Total Sample

Reason Hwidiem Adjamesu Total Sample
--- (------- ------) ---- -----

Lack of money 21 43 31
Too expensive 21 15 18
Stopped growing vegetables 16 14 15
Not available 16 14 15
Not needed 16 0 9
Promotes weeds 5 7 6
Other 5 7 6

TOTAL 100 100 100
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Ashanti farmers appear to hold widely the viewpoint that fertilizers

are only best used for vegetable production. Thus, 16% of the farmers in

Hwidiem and 14% of those in Adjamesu discontinue using fertilizers when they

ceased growing vegetables.

Concerning the supply and availability of fertilizer, 16% of the

farmers in Hwidiem and 9% of the total sample reported such problems as a

reason for not using fertilizer. However, this problem was not cited by any

farmers in the village of Adjamesu.

Finally among the reasons offered by Ashanti farmers for not using

fertilizers ii the problem of weeds. Specifically, 5% of the farmers in

Hwidiem, 7% of those In Adjamesu, and 6% of the total sample reported that

excessive weeds occur as a result of using fertilizer.

Use of Organic Manure

The use of organic manure in the sample villages is minimal. Three

percent of the total sample, 2% of the farmers in Hwidiem, and 5% in Adjamesu

reported using organic manure during the survey year. Four percent of the

total sample, 7% of the farmers in Hwidiem, and 2% in Adjamesu reported having

used organic manure in cropping seasons prior to the survey year.

The Ashanti farmers were quite clear about their aversion to

handling organic waste. Fifty percent of the total sample offered reasons for

not using organic manure that may be understood as handling problems. The

words the farmers used to describe organic manure were dirty and unhealthy.

Fifty percent of the total sample cited such problems as did 67% of the sample

from Hwidiem. Among the very few who use organic manure, the sources were

fowl, rabbits, sheep, and goats.



98

Use of Agricultural Credit

The use of agricultural credit in both the experimental and control

village is very limited; 26% of the total sample reported the use of some sort

of credit during the survey year. Farmers in Adjamesu were somewhat more

likely than those in Hwidiem to use agricultural credit, 30% and 21%,

respectively.

For the total sample, loans from family members and friends account

for 71% of all loans, and loans from moneylenders account for 16%. In Hwidiem

loans from family members and friends account for 77% of all loans and

moneylenders account for 7%. The greatest reliance on moneylenders for

agricultural loans is in Adjamesu where 22% of all loans were from this source

and 56% of loans were made from family members. The greater reliance on

moneylenders in Adjamesu may be explained by the proximity of this village to

Kumasi, an urban and market-oriented city well populated with money lenders.

This observation is also supported in that, unlike Hwidiem, 11% of loans in

Adjamesu were obtained from rural banks.

In the general context of the use of credit, it is noteworthy that

in the total sample 76% of the farmers made no attempt to obtain an

agricultural loan. The corresponding figures for Hwidiem and Adjamesu are 75%

and 76%, respectively.

In the total sample the major reasons for not seeking an

agricultural loan were that a loan was not needed (50%), money was available

from family members (25%), expected application to be disapproved (9%), fear

of crop failure (7%), fear of debt (6%), high interest rates (2%), and no

lender available (1%).
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Among those farmers who sought agricultural loans but did not

receive a favorable decision, 46% made a request from a rural bank, 23% from a

money lender, 14% from a friend, 9% from a co-op bank, 4% from a family

member, and 4% made requests from a commercial bank. In Hwidiem 83% of the

farmers who applied for a loan did so from a rural, co-op, or commercial bank.

Only 17% sought loans from family members or friends.

In Adjamesu 50% of those farmers who sought loans approached a

moneylender, 30% a rural bank, and 20% sought but did not obtain a loan from a

friend. In Adjamesu moneylenders and friends are the favored sources for

farmers to request loans.

Sixty-two percent of those farmers who sought loans but ultimately

failed to receive a favorable decision cited disapproval of the application or

the source having no funds as reasons. Fourteen percent declined to accept an

approved loan because of excessive interest rates and 5% of the farmers

decided not to accept an approved loan. Nineteen percent cited various

bureaucratic problems, late application, and similar reasons for not receiving

a loan.

In Hwidiem 82% of the farmers who applied but failed to receive a

loan cited outright disapproval of the application or no money being available

as reasons, 18% cited bureaucratic problems, not accepting an approved loan

because of excessive interests, or delays as reasons for not receiving a loan.

In Adjamesu farmers gave the following reasons for not receiving a

loan: Loan not approved (20%), no money available from lender (20%),

excessive interest rates (30%), 10% changed their mind and did not accept an

approved loan, and 20% cited various other reasons.
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Disposal and Use of Crop Output

The disposal and use of maize, cassava, and all other crop outputs

are shown in Table 5.1. Data in this table indicate that 71% of the farmers

in Hwidiem and 50% of the farmers in Adjamesu cultivated maize for the dual

purposes of household consumption and sale. Eighty percent of the cassava in

Adjamesu was used for these purposes. The figures for all crops grown for

household consumption and sale indicate that these uses are more frequent in

Hwidiem (69%) than in Adjamesu (53%).

Table 5.1. Percentage Distribution of Uses and Disposal of Crop Products
by Village

Hwidiem AdjamesuUse Maize Cassava All Crops Maize Cassava All Crops

M -(%) - ------ ----- (%) .-------
Consumption and sale 71 - 69 50 80 53
Sale 21 - 25 18 20 21
Household consumptions 4 - 3 29 23
Storage 4 - 3 -
Lost to pests - - - 3 - 3

TOTAL 100 - 100 100 100 100

Table 5.1 further shows that farmers in both villages use between

18% and 25% of maize, cassava, and all other crops exclusiveiy for sale.

Thus, in both villages there are many farmers that use crop production for

household consumption rather than exclusively for market sale. However, there

are some differences between villages. Twenty-nine percent of the maize and

23% of all other crops are used for household consumption in Adjamesu as

compared with 4% and 3% in Hwidiem. Unlike Adjamesu, 4% of the maize and 3%
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of all crops are used for storage in Hwidiem. Finally, Table 5.1 suggests

that pests, while minimal, are a greater problem in Adjamesu than in Hwidiem.

Place of Sale for All Crops

The descriptive statistics for the total sample in Table 5.2 show

that 67% of all crops sold were sold in the village in which the farmer

resides. This table also shows that farmers in Hwidiem (71%) are more likely

to make sales for their crops in the village than farmers in Adjamesu (63%).

Table 5.2. Percentage Distribution of Places of Sale for All
Crops by Village

Place of Sale Hwidiem Adjamesu Total Sample

In village 71 63 67
Kumasi 25 20 23
Nkawie 4 - 2
On-farm 17 8

TOTAL 100 100 100

Interestingly, farmers in Hwidiem sell 25% of their crops destined

for market in Kumasi and for Adjamesu this figure is 20%. Overall 23% of the

sample found markets for their agricultural products in Kumasi.

Farmers in Hwidiem sold 4% of their crops in the neighboring village

of Nkawie. Farmers in Adjamesu reported that 17% of their crops were sold on

the farm. Such sales are often made to Kumasi residents who travel to

Adjamesu to purchase food and sometimes purchase a complete field of cassava

or maize.
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Household Responsibility for Crop Sales

Table 5.3 clearly shows that farmers themselves are most often

responsible for the sale of crops. This is the case for 73% of the total

sample, 71% of the farmers in Hwidiem, and 75% of the farmers in Adjamesu.

The identical figures for Hwidiem and Adjamesu of 21% indicate that wives of

farmers share sales work equal.ly in both villages and that only minor sales

are made by the sisters and daughters of farmers.

Table 5.3. Percentage Distribution of Persons Responsible for
Crop Sales

Person

Making Sales Hwidiem Adjamesu Total Sample

Farmer 71 75 73
Farmer's wife 21 21 21
Farmer's sister 4 4 4
Farmer's daughter 4 2

TOTAL 100 100 100

Characteristics of Maize Sales

The units of measure for maize sales in the Ashanti region of Ghana

are diverse and lack uniformity. Maize, the most important crop, is sold in

units of cobs, baskets of varying sizes, kilograms, minibags, maxibags, and

headloads. However, cobs, baskets, and kilogram units are most common and are

used to describe maize sales by gender, village, and the total sample in

Table 5.4.



Table 5.4. Mean Quantity, Percent, and Price of Maize Sold by Gender, Village, and Total Sample

Gender
Men Women Total Samyle

MeanUnit of Quantity Percent Price Quantity Percent Price Quantity Percent PriceVillage Measure Sold Sold (Cedis/Unit) Sold Sold (Cedis/Unit) Sold Sold (Cedis/Unit)

Hwidiem 10 cobs 131.8 76.7 116.8 48.0 60.0 - 119.9 74.3 116.8Basket 8.0 80.0 - 8.0 44.5 500.0 8.0 56.3 500.010 kg unit 45.8 70.1 344.4 21.3 71.8 353.0 33.6 70.8 348.0

Adjamesu 10 cobs 75.0 65.0 116.7 60.0 50.0 128.3 66.0 57.5 122.5Basket 44.3 76.3 700.0 14.8 64.3 990.0 26.6 68.3 881.3

0
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Women are somewhat less likely than men to sell maize which

indicates an interest in meeting the needs for household consumption. In

contrast, men have a somewhat greater interest in generating cash to provide

for household needs other than food. Table 5.4 shows further that the prices

received by men and women are approximately the same but that prices vary

probably because of diverse sizes of baskets and units of measurement.

Sources of Agricultural Information

Table 6.1 provides descriptive data on the perceptions of farmers

about the value of agricultural information received from various sources by

village and the total sample.

The total sample figures indicate that 56% of the farmers are

uncertain about the value of information received from agricultural

cooperatives and 17% perceive information from this source as not helpful.

Thus, nearly three-fourths (73%) of the sample does not view information from

agricultural cooperatives as helpful and only 27% find cooperatives very

helpful (23%) or somewhat helpful (4%).

Regarding the value of information received from extension workers,

54% of the total sample perceive the value of such information as not helpful

or are uncertain about the value of such information. About one-third of the

farmers (34%) view information from extension workers as very helpful, and 12%

find such information somewhat helpful. Thus, the total sample is nearly

equally divided about the value of advice and information from extension

worke-is.

/(J)y



Table 6.1. Perceptions About the Value of Agricultural Information From Various Sources by Village and
Gender

Perceptions About Value of Information
Source of Information Very Helpful Somewhat Helpful Not Helpful Uncertain

Gender Hwidiem Adiamesu Hwidiem Adjamesu Hwidiem Adjamesu Hwidiem Adjamesu
---------------------- ---.................... .. .. ...........

Men
Cooperatives 30 50 10 - 5 17 55 33
Extension workers 41 48 7 8 11 22 41 22
Other farmers 31 35 15 25 19 15 35 25
Fertilizer dealers 27 25 27 10 9 15 37 50

Women
Cooperatives 5 15 5 - 32 15 58 70
Extension workers 19 30 11 20 37 27 33 23
Other farmers 28 27 18 16 11 30 43 27
Fertilizer dealers 18 22 4 4 26 22 52 52 o

U,
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The total sample of farmers is rather equally divided as to the

value of information received from other farmers. Fifty-two percent of the

sample view information from other farmers as not helpful and the value of

such information uncertain. Thirty percent find information from other

farmers very helpful and 18% find such information somewhat helpful. Thus,

48% find information from other farmers helpful to some degree. Sixty-six

percent of the farmers find information from fertilizer dealers not helpful

and are uncertain about the value of information from this source, 23% find

information from this source very helpful, and 11% find information from

fertilizer dealers somewhat helpful.

Overall, it appears that farmers in the Ashanti region find

information from fertilizer dealers and cooperatives least helpful. The

sample is rather evenly divided about the value of information obtained from

extension workers and other farmers but tend to value information from other

farmers above that from extension workers.

Hwidiem

As shown in Table 6.2, 5% of the men in Hwidiem perceive information

from agricultural cooperatives as not helpful and 55% are uncertain about the

value of information from this source. Thirty percent of the men find

information from cooperatives very helpful and 10% report such information as

somewhat helpful. The problem of integrating women into agricultural

cooperatives is very evident in lHwidiem in that 90% of the women are uncertain

about the value of information from cooperatives and characterize such

information as not helpful. This figure almost certainly results from the

exclusion of women from cooperative activity.

,01
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Table 6.2. Perceptions About the Value of Agricultural Information
From Various Sources in Hwidiem by Gender

Perceptions of Farmers
Sources of Information Very Somewhat Not

Gender Helpful Helpful Helpful Uncertain
- -------------------------(%) . ............

Men
Cooperatives 30 10 5 55
Extension workers 41 7 11 41
Other farmers 31 15 19 35
Fertilizer dealers 27 27 9 37

Women
Cooperatives 5 5 32 58
Extension workers 19 11 37 33
Other farmers 28 18 11 43
Fertilizer dealers 18 4 26 52

The perceived value of information from extension workers for men

farmers in Hwidiem is such that 41% characterize it as very helpful and 7% as

somewhat helpful. But if the percentages of farmers who view extension

information as not helpful and uncertain are combined, 52% of the farmers are

probably influenced minimally by extension advice. Among women in Hwidiem 19%

report the value of information from extension services as very helpful, 11%

as somewhat helpful, 37% as not helpful, and 33% are uncertain about the value

of information provided by extension workers. These figures indicate that

extension services have not reached Ashanti women to the extent that is

possible and desirable. This point is clear when the not helpful category is

combined with the uncertain category for women which shows that 70% of the
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women in Hwidiem do not perceive much value in agricultural information

offered by extension workers.

Thirty-one percent of the men and 28% of the women in Hwidiem find

information from other farmers very helpful or somewhat helpful, 15% of the

men and 18% of the women find information from other farmers somewhat helpful.

Men in Hwidiem are somewhat more likely than women to perceive information

from other farmers as not helpful, 19% and 11%, respectively. Women (26%) are

about three times as likely as wen (9%) to view the value of information from

fertilizer dealers as not helpful. Thus, 52% of the women in Hwidiem but only

32% of the men farmers view the value of information from fertilizer dealers

as uncertain. Finally, the data in Table 6.2 suggest that information from

other farmers is most useful for women in Hwidiem and that information from

fertilizer dealers is most useful for men.

Adiamesu

Table 6.3 shows that men in Adjamesu are equally divided about the

'value of information received from agricultural cooperatives. Specifically,

50% find such information very helpful and 50% view such information as not

helpful and are uncertain about the value of agricultural information obtained

from cooperatives. The general exclusion of womeni from participation in

cooperatives in Adjamesu is again evident in that 85% are uncertain about the

value of such information and characterize it as not helpful. Only a small

minority of women in Adjamesu (15%) view agriculture information from

cooperatives as very helpful.
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Table 6.3. Perceptions About the Value of Agricultural Information
From Various Sources in Adiamesu by Gender

Perceptions of Farmers
Sources of Information Very Somewhat Not

Gender Helpful Helpful Helpful Uncertain
------------------------ (%)----------------

Men
Cooperatives 50 - 17 33
Extension workers 48 8 22 22
Other farmers 35 25 15 25
Fertilizer dealers 25 10 15 50

Women
Cooperatives 15 - 15 70
Extension workers 30 20 27 23
Other farmers 27 16 30 27
Fertilizer dealers 22 4 22 52

The men farmers characterize information received from extension

workers in Adjamesu as very helpful (48%), somewhat helpful (8%), not helpful

(22%), or of uncertain value (22%). Women farmers in Adjamesu are more likely

to view information from extension workers as very helpful (30%) or somewhat

helpful (20%) than in Hwidiem where the corresponding are 19% and 11%,

respectively. But a substantial 50% of the women in Adjamesu are uncertain

about the information received from extension workers and characterize it as

not helpful. This is compared with 70% of the women in Hwidiem who are

uncertain about the value of extension information and characterize it as not

helpful.

Men in Adjamesu generally characterize agricultural information

receLved from other farmers as more helpful than do women. Specifically, 35%

of the men and 27% of the women in Adjamesu find information from other

farmers very helpful. Twenty-five percent of the men but only 16% of the

women characterize information from other farmers as somewhat helpful.
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Interestingly, twice as many women (30%) as men (15%) perceive information

from other farmers as not helpful. Men and women farmers in Adjamesu are

about equally uncertain about the value of agricultural information received

from others, 25% and 27%, respectively.

Nearly equal percentages of men (25%) and women (22%) perceive

information from fertilizer dealers as very helpful in Adjamesu. But 22% of

the women compared with 15% of the men characterize information from

fertilizer dealers as not helpful. Finally, 50% of the men and 52% of the

women in Adjamesu are uncertain about the value of information offered by

fertilizer dealers.

In summary, 54% of the men in Hwidiem find information from

fertilizer dealers very helpful and somewhat helpful and 45% of the women find

other farmers very helpful and somewhat helpful. In Adjamesu 60% of the men

cite other farmers as very helpful and somewhat helpful but fully 50% of the

women characterize extension workers as very helpful or somewhat helpful. The

consequences of the work of extension services in Adjamesu compared with

Hwidiem are evident in these figures.

Extension Service Visits

The number of extension service visits per year received by farmers

by village, gender, and total sample is shown in Table 6.4.

Fifty-six percent of the farmers in the total sample reported

receiving no extension service visits during the survey year. Ten percent

received one visit, 16% received between two and four visits, 5% received

between five and ten visits, and 13% of the total sample reported receiving

more than 10 extension service visits during the survey year.



Table 6.4. Percentage Distributions of Farmers by Number of Extension Service Visits Per Year, by Village,
Gender, and Total Sample

Village
Number Hwidiem Adiamesu

of Visits Men Women Total Men Women Total Total Sample
Per Year Number % Number % Number % Number % Number % Number % Number %

0 15 52 26 87 41 70 7 30 19 51 26 43 67 56
1 2 7 4 13 6 10 1 4 5 14 6 10 12 10

2-4 4 13 4 7 8 35 7 19 15 25 19 16
5-10 2 7 2 3 2 9 2 5 4 7 6 5

More than 10 6 21 6 10 5 22 4 11 9 15 15 13

TOTAL 29 100 30 100 59 100 23 100 37 100 60 100 119 100



112

Seventy percent of the farmers in Hwidiem and 43% of the farmers in

Adjamesu received no extension visits during the survey year. Further

evidence that Adjamesu is better served by extension visits is evident in that

25% of the farmers received between two and four visits in Adjamesu during the

survey year, but only 7% of the farmers in Hwidiem received between two and

four visits. No women farmers in Hwidiem received more than one visit by

extension workers during the survey year and 67% received but one visit.

The visits of extension workers to Adjamesu were more evenly

distributed among men and women farmers than in Hwidiem. Among those farmers

receiving no extension visits in Adjamesu, 27% were men and 73% were women.

Among those receiving one visit 83% were women and 17% were men. About equal

percentages of men and women in Adjamesu received between two and four visits,

53% and 47%, respectively. Among those farmers receiving between five and ten

extension visits, 50% were men and 50% were women. Finally, and in stark

contrast to Hwidiem, among those receiving between five and ten visits in

Adjamesu, 56% were men and 44% were women.

Agricultural Information From Radio and Television

In Hwidiem 27% of the farmers reported owning a radio and for

Adjamesu this figure is 25%. The ownership of radios by gender is such that

41% of the men in Hwidiem but only 13% of the women have access to

agricultural information from this medium.

Radio ownership among men is somewhat greater in Adjamesu (52%) than

in Hwidiem (41%). However, only 8% of the women farmers in Adjamosu report

owning a radio, somewhat less than in Hwidiem.

Regarding agricultural information from television programs, 24% of

the farmers in Hwidiem and 35% of those in Adjamesu reported having seen at
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least one television program that concerned fertilizer products. In Hwidiem

38% of the men but only 10% of the women farmers reported seeing fertilizer

information on television. In contrast, 43% of the men in Adjamesu and 30% of

the women report having seen fertilizer information presented on television.

Perceptions of Farmers About Constraints to

Agricultural Production and Fertilizer Use

Assumptions for Calculating Scores for Constraints

In calculating the scores and ranks for perceived constraints to

agricultural production and fertilizer use, it is assumed that the relative

importance of the first constraint is equal to three times the importance of

the third most important constraint. Thus, a constraint that is mentioned

three times in the third order of importance is as important as a constraint

mentioned once in the first order of importance.

It is further assumed that the importance of the second constraint

is equal to 1.5 times the importance of the third most important constraint.

Thus, a constraint that is mentioned two times in the second order is as

important as a constraint mentioned once in the first order of importance.

These assumptions serve as a basis for calculating the scores for

the relative importance of constraints (SRI) to agricultural production and

fertilizer use where:

3

SRIi - Z (W.f.).
j-1Ji J '-

where wj - weights and fj - frequencies for a given i constraint and

j orders or ranking.
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Constraints to Agricultural Production

The scores and ranks for perceived constraints to agricultural

production by village and gender are shown in Table 7.1. This table clearly

shows that low soil fertility is perceived as the most important constraint to

agricultural production in both villages regardless of gender. This uniformly

important constraint demonstrates that the goals of the SFRP clearly address

the most important constraint to agricultural production as perceived by

farmers in the Ashanti region of Ghana.

The lack of rain is perceived as the second most important

constraint to crop production in Adjamesu among both men and women farmers.

However, in the control village of Hwidiem men rank pests and diseases as the

second most important constraint and women view the lack of rain as second in

importance as a constraint to crop production.

Men and women farmers in Adjamesu uniformly agree that pests and

diseases are the third most important constraint to crop production as do

women in the control village of Hwidiem. However, men in Hwidiem rank the

lack of rain rather than pests and diseases as the third most important

constraint to crop production.

Men and women in Adjamesu cite other factors such as thieves, lack

of improved varieties, and poor land preparation as the fourth most important

constraint to crop production. As the fourth most important constraint in

Hwidiem, men cite lack of land fallow and women cite weeds as the fourth most

important constraint hindering crop production. Men and women farmers in

Adjamesu agree that the lack of fallow ranks fifth in importance as a

constraint to agricultural production as do women in Hwidiem. But men in

Hwidiem cite weeds as the fifth most important constraint.



Table 7.1. Ranked Scores of the Relative Importance of Constraints to Agricultural Production as Perceived by
Farmers by Village and Gender

Village
Hwidiem Adjamesu

Total Total
Men Women Village Men Women VillageConstraint Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank

Low soil fertility 57 1 50 1 107 1 49 1 61 1 110 1Pests and diseases 36 2 27 3 63 2 13 3 19 3 32 3Lack of rain 26.5 3 33 2 59.5 3 22 2 33 2 55 2Lack of fallow 15 4 6 5 21 4 3 5 7.5 5 10.5 6Weed growth 8 5 7.5 4 15.5 5 2.5 6 2.5 7 5 7
Othera 3 6 6 5 9 6 6 4 17 4 23 4
No money for inputs 1 7 6 5 7 7 3 5 19 3 22 5Lack of fertilizer - - - - - - 6 4 4.5 6 10.5 6

a. Other includes thieves, lack of improved varieties, and poor land preparation.

(41

CL
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As the sixth most important constraint to agricultural production,

men in Hwidiem cite various other problems such as thieves, lack of improved

varieties, and poor land preparation. Women in Hwidiem rank these problems as

fifth in importance. In Adjamesu men cite weeds and women cite the lack of

fnrtilizer as the sixth most important constraint to agricultural production.

The least important constraints for crop production among men in

Hwidiem are money for inputs and lack of fertilizer. Among women in Hwidiem

the lack of fallow, money, and the residual category of other are the least

important constraints to crop production. In Adjamesu men and women agree

that the problem of weeds is among the least important constraints to crop

production. Women are most likely to view the lack of fertilizer as the least

important constraint to crop production.

It is important to note that although all farmers in the sample view

low soil fertility as the major constraint to crop production, the lack of

fertilizer to correct this problem is not ranked highly in importance. The

SFRP is designed to demonstrate to farmers the benefit and contribution of

fertilizer in increasing soil fertility.

Constraints to Fertilizer Use

Table 7.2 shows the ranked scores for the SRI of constraints to

fertilizer use by village and gender.

Men and women in Hwidiem cite the most important constraint to

fertilizer use as having "no knowledge" about the use of fertilizer products.

In Adjamesu both men and women farmers view their limited financial resources

as the most important constraint to fertilizer use.

Men in Hwidiem rank high prices for fertilizer as the second most

important constraint and women cite excessive weed growth as a problem with



Table 7.2. Ranked Scores of the Relative Importance of Constraints to Fertilizer Use as Perceived by Farmers
by Village and Gender

Village
Hwidiem Adiamesu

Total TotalMen Women Village Men Women VillageConstraint Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank

No knowledge 21 1 33 1 54 1 9 4 19.5 2 28.5 2No money 12 4 21 3 33 2 25.5 1 60 1 85.5 1High prices 19.5 2 13.5 4 33 2 6 6 6 6 12 6Excessive weed growth 10 6 22.5 2 32.5 3 15 2 7.5 4 22.5 3Not available 18 3 1.5 7 19.5 4 7 5 9 3 16 5Other 11.5 5 - - 11.5 6 12 3 7 5 19 4Difficult to apply 7.5 7 - - 7.5 7 1 8 3 8 4 9Rots cassava - - 3 6 3 8 4.5 7 3 8 7.5 8Changes taste of food 2 8 12.5 5 14.5 5 6 6 3.5 7 9.5 7
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fertilizer use that usually increases labor costs for weeding work. Men in

Adjamesu agree with women in Hwidiem about the relative impcrtance of

excessive weed growth as a constraint to fertilizer use. However, women in

Adjamesu perceive their lack of knowledge as the second most important

constraint to fertilizer use.

Women in Adjamesu and men in Hwidiem rank the unavailability of

fertilizer as the third most important constraint to fertilizer use. Women in

Hwidiem rank lack of money as the third most important constraint to

fertilizer use and men in Adjamesu cite other constraints such as

transportation as ranking third in importance as a constraint to fertilizer

use.

Men in Hwidiem cite "no money" as the fourth most important

constraint to fertilizer use and women cite high prices as fourth in relative

importance. Men in Adjamesu cite lack of knowledge and women cite excessive

weed growth as the fourth most important constraint to fertilizer use.

The fifth most important constraint to fertilizer use to men in

Hwidiem is the residual category of other that includes such problems as

transportation. In contrast, women in Hwidiem view as rather important their

perception that fertilizer changes the taste and texture of food, especially

cassava, and rank this factor fifth in relative importance. Men in Hwidiem

rank this factor as eighth and of the least relative importance.

Men and women in Adjamesu rank the food taste and texture problem as

sixth and seventh in relative importance, respectively.

There also appears to be a perception in Hwidiem that fertilizer

rots cassava and women cite this problem as sixth in relative importance. Men

V1,
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and women in Adjamesu rank this problem as seventh and eighth in relative

importance, respectively.

Econometric Analyses

In the previous sections of this report, descriptive statistics of

variables that characterize agricultural production and the socioeconomic

environment in the SFRP area of the Ashanti region have been presented and

discussed. Frequency distributions and means of variables are useful for

descriptive purposes and for comparisons but inadequate to study relationships

among variables. In the following sections statistical procedures are used to

estimate and evaluate relationships that can help explain crop production,

farmers' income, and the demand for farm labor.

Production economics theory is used as a basis to pecify models of

functions for crop production, farmers' income, and the demand for farm labor.

Ordinary least square procedures were i:hen used to estimate these functions

using cross-sectional data from a subsample of farmers. Observations include

in the estimations were those having information on the variables included in

the models.

In the context of this baseline survey report of the SFRP in the

Ashanti region of Ghana, estimates of functions of production, farmers'

income, and farm labor demand that are presented here should be viewed as

representative of relationships that characterize agricultural production in

the project area before fertilizers are extensively introduced in the

experimental village. These functions will be useful for comparisons with

similar relationships that will be estimated using survey data to be collected
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in subsequent years after fertilizers are more extensively used by farmers.

This should allow the identification and assessment of changes in levels of

production, productivity, income, and labor demand, among others.

Crop Production Functions

Crop production occurs as a result of the combination and management

of a set of variable inputs, such as seeds, labor, water, fertilizer, and

pesticides under given agroclimatic and soil conditions. Concepts of

production economics theory are used to establish the relationships among crop

production and a set of variable inputs and agroclimatic and soil factors in

the form of a production function. Estimates of properly specified production

function models provide valuable information about the input-output

relationships that characterize crop production in diverse agroclimatic and

socioeconomic environments.

In this study, cross-sectional data from a subsample of farmers in

the Ashanti region of Ghana were used to estimate production function models

for maize/cassava intercropping which is the dominant cropping system in the

region. Given the objectives of the study and the data collected in the

survey, the following linear and logarithmic models were estimated:

Linear Models:

Model 1. Y - a + 71V + 72G + 73F + PIE + P2ML + P3WL + P4CL + eA

Model 2. Y - a + 71
V + 72G + 73F + i

E + P 2TL + eA

Logarithmic Models:

Model 1. lnY - a + 1V + 72G + 73F + filln E + P21n ML + P31n WL +

P41n CL + eln A

Model 2. lnY - a + 1
V + 72G + 73F + flln E + P41n TL + eln A



121

where: Y - yield of maize and cassava in kilograms of maize per acre, .verage

prices of maize and cassava were used to measure cassava yields in

kilograms of maize equivalent;

V - dummy 0-1 variable for village, 1 for Hwidiem, and 0 for Adjamesu;

G - dummy 0-1 variable about the gender of the farmer, 1 for a man,

and 0 for a woman;

F - dummy 0-1 variable about the use of fertilizer by the farmer,

1 for user, and 0 for nonuser;

E - farmers' schooling in number of years;

ML - labor of men in workdays per acre;

WL - labor of women in workdays per acre;

CL - labor of children in workdays per acre, calculated by assui.ng

that 2 days of work of a child are equal to 1 day of work of a man

or woman;

TL - total labor used in workdays per acre;

A - total area cultivated per farm in acres; and a, 7's, P's, and 8

are parameters of the production functions.

Natural logarithms of the continuous variables described above are

included in the specification of the logarithmic models.

Estimates of these production function models are presented in

Table 8.1. For the SFRP these estimates are important to (a) determine the

most important input-output relationships that characterize crop production in

the pilot area before fertilizers are extensively introduced, and (b) to test

hypothesis about the impact of various factors on crop production.



122

Table 8.1. Parameter Estimates of Production Functions for Maize/Cassava
Intercropping in Ghana

Linear Modelsa Logarithmic Modelsb

Independent Variables Model 1 Model 2 Model 1 Model 2

Intercept 137.7 114.7 6.39** 4.57**
(226.4) (222.7) (0.29) (0.57)

Dummy 0-1 variables:

Village (VG) 803.2** 701.4** 0.64** 0.60**
(182.4) (146.8) (0.13) (0.11)

Gender of farmer (G) 189.2 166.1 0.07 0.13
(172.3) (148.4) (0.14) (0.11)

Fertilizer Use (F) 199.9 253.1 0.33 0.23
(320.2) (314.6) (0.25) (0.23)

Continuous variables:c

Farmer schooling (years) (E) 3.2 11.0 0.04 0.04
(18.1) (17.1) (0.06) (0.05)

Men labor (workdays/acre) (ML) 8.4** - 0.08**
(2.4) (0.05)

Women labor (workdays/acre) (WL) 5.9* - 0.04

(3.8) (0.06)

Children labor (workdays/acre) (GL) 15.0** 0.09**
(5.6) (0.05)

Total labor (workdays/acre) (TL) - 8.2** - 0.49**
(2.0) (0.13)

Crop area per farm (acres) (A) -22.9 -14.8 -0.37** -0.15
(75.6) (74.4) (0.18) (0.16)

F value 12.15 12.15 8.90 15.48
R square 0.55 0.55 0.55 0.61
Number of observations 67 67 67 67
a. Dependent variables in the linear models are the total yields of maize and
cassava in kilograms of maize per acre. Average prices of maize and cassava
are used to measure cassava yields in maize equivalents.
b. Dependent variables in the logarithmic models are the logarithm of the
total yields of maize and cassava in kilograms of maize per acre.
c. In the form of logarithms in the logarithmic models.

Standard errors of parameter estimates are in parentheses.

*Significant at 0.10 level of significance.
**Significant at 0.05 level of significance.

(V#
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The parameter estimates of production functions shown in Table 9.1

indicate the following:

1. Coefficients of the dummy 0-1 variable for village show that overall

productivity in Hwidiem was significantly higher than in Adjamesu. Thus,

holding other factors constant, crop yields of the maize-cassava

inter rop were significantly higher in Hwidiem than in Adjamesu.

2. Gender did not have a statistically significant effect on overall crop

productivity. Although the positive coefficients of the dummy 0-1

variable for gender indicate a higher level of productivity for men

farmers but these coefficients were not statistically significant.

Therefore, the hypothesis that men and women farmers have the same level

of overall productivity cannot be rejected.

3. The use of fertilizer had a positive effect on yields of maize/cassava;

however, the coefficients of the dummy 0-1 variable for fertilizer use

were not statistically significant mainly because of very limited

fertilizer use among farmers (less than 4% in the subsample).

4. The level of education of farmers, measured by the number of years of

schooling, had a positive impact on crop yields and overall productivity,

but the coefficients of this variable were not statistically significant.

The lack of statistical significance may be due to the apparent

correlation of this variable with the gender and labor use variables.

5. Coefficicints of labor use variables in the linear models are estimates of

the average productivity of labor and estimates of the elasticities of

crop yields with respect to labor use in the logarithmic models. These

estimates show that, although the average productivity of the labor of

men (8.4 kg of maize per workday) is somewhat higher than the

productivity of labor for women (5.9 kg of maize per workday), the
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difference is not statistically significant. Therefore, the hypothesis

of equality of coefficients could not be rejected at acceptable levels of

significance. The much higher coefficient estimating the average

productivity of child labor (15 kg of maize per workday) is based on the

a priori assumption that 2 days of work of a child are equal to 1 workday

of a man or woman. If this assumption is ignored, then the average

productivities of men, women, or children are not significantly

different, but rather equal to about 7-8 kg of maize per day of work. It

is interesting to note that, at the average price of maize (Cedis 45/kg)

the value of this average (marginal) product is Cedis 360 per day, which

is very close to the average wage rate paid in the region. This is an

indication that farmers in the region use labor at levels that are

consistent with the price environment.

The estimated elasticity of crop yields with respect to labor, 0.49,

indicates the percent change in crop yields associated with a 1% change

in the use of labor, i.e., on the average 10% increase in labor use

resulted in about 5% increase in crop yields. The use of fertilizers

should bring about an increase in the average productivity of labor but

not necessarily in the magnitude of its elasticity.

6. The negative sign of the coefficient for the variable area cultivated per

farm, although statistically significant in only one model, indicates

diseconomies of scale in crop production, i.e., that crop yields decrease

as the area cultivated per farm increases. Such diseconomies may be

associated with difficulties farmers have in managing several plots which

are often located at considerable distances from one another.

/

'1.
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Farmers' Income

Estimates of present levels of farmers' income are important to

determine the impact of fertilizer use interventions of the SFRP on the income

of farmers in subsequent years. The main sources of income for farmers in the

Ashanti region are off-farm employment and crop production. Data on income

from off-farm employment were collected in the survey. However, income from

crop production can be estimated only on the basis of reliable data on the

revenues and costs associated with all the crops grown by farmers.

Because of the diversity in crops and intercropping practices of

farmers in the area, it is very difficult to obtain accurate estimates of the

farmers' income from crop production. To overcome this problem, estimates of

total revenue associated with the production of maize/cassava intercropping,

the dominant cropping system in the area, were used as estimates of gross

income from crop production.

Average annual incomes of farmers by village and gender of farmers

are presented in Table 8.2. Results for both villages clearly show that

income from crop production comes mostly from cassava (82%) rather than maize

(18%), and that income from off-farm employment represents on the average only

6% of the annual income per household, with 94% of this income coming from

crop production.

Although the proportions of income from different sources are very

similar for men and wompn, average levels of income are 50%-70% higher among

men than women. This is due mainly to the larger areas of cultivated land per

farm among men compared to women. Crop incomes per acre among men are only

10%-20% higher than among women. Differences in levels of income between men

and women are higher in Hwidiem (71%) than in Adjamesu (54%).
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Table 8.2. Average Annual Household Income by Village and Gender

Annual Income Per Acre Annual Income Per Farm
Cassava Maize Crops Crops Off-Farm Total House-
Income Income Income Income Earnings hold Income

Village Gender Mean Mean Mean Mean Mean N Mean
- - - -(Cedis/acre)- - - - ------ (Cedis/farm) ------

Hwidiem Men 65,019 10,277 75,296 112,023 6,167 36 118,189
(86) (14) (100) (95) (5) (100)

Women 57,266 10,536 67,802 67,854 2,080 25 69,934
(84) (16) (100) (97) (3) (100)

Total 61,842 10,383 72,225 93,921 4,492 61 98,413
Village (86) (14) (100) (96) (4) (100)

Adjamesu Men 23,606 15,000 38,606 90,011 4,412 17 94,422
(61) (39) (100) (95) (5) (100)

Women 26,206 7,066 33,272 54,048 7,316 19 61,364
(79) (21) (100) (88) (12) (100)

Total 24,979 10,813 35,791 71,030 5,944 36 76,975
Village (70) (30) (100) (92) (8) (100)

Total sample by
gender of farmer

Men 51,736 11,792 63,528 104,962 5,604 53 110,566
(81) (19) (100) (95) (5) (100)

Women 43,854 9,038 52,892 61,892 4,341 44 66,233
(83) (17) (100) (93) (7) (100)

Total sample 48,161 10,543 58,703 85,425 5,031 97 90,456
both villages (82) (18) (100) (94) (6) (100)

Figures in parentheses are percentages.

A
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Estimates of Farmers' Incoyrr Functions

Linear and logarithmic models of functions of farmers' income were

estimated to determine the influence of inputs and factors of production on

the gross income of farmers. Estimating equation models were similar to those

used previously for the estimation of production functions. In these models

the dependent variables were alternatively the gross income from crops and the

total household income as measured in Cedis per farm.

Estimates of the functions of farmers' income shown in Table 8.3

indicate the following:

1. Gross crop and household incomes of farmers in Hwidiem were significantly

higher than in Adjamesu. Coefficients of the dummy 0-1 variable for

village were statisticaliy significant at 0.05 level of significance in

all models.

2. Men have significantly higher levels of income than women farmers.

Coefficients of the dummy 0-1 variable for gender of the farmer were

statistically significant at the 0.10 level of significance in all

models.

3. The use of fertilizer has a positive impact on farmers income, but the

Coefficients of the dummy 0-1 variables for fertilizer use were not

statistically significant, probably as a result of the small number of

farmers using fertilizer (about 4%).

4. The intensity of labor use (workdays/acre) of men, women, and children

had a statistically significant impact on the levels of farmers' income.

Parameter estimates show that on the average, a workday of a man, woman,

and child per acre of cultivated land increased the annual income per

farm by Cedis 912, 775, and 878, respectively. Differences among these

estimates were not statistically signiticant.



Table 8.3. Parameter Estimates of Gross Income Functions Based on Maize/Cassava Intercropping in the
Ashanti Region

Gross Crop Income Modelsa Gross Household Income Modelsb
Logarithmic Logarithmic

Linear Models Model Linear Models ModelIndependent Variables Model 1 Model 2 Model 1 Model 1 Model 2 Model 1

Intercept -101,126** -99,547** 6.88** -103,856** -101,761** 7.33**
(15,330) (15,472) (0.57) (17,269) (17,337) (0.65)

Dummy 0-1 variables:
Village (V) 52,917** 45,323** 0.57** 54,855** 48,032** 0.58**

(12,202) (10,276) (0.10) (13,746) (11,514) (0.12)Gender of farmer (G) 18,171* 17,021* 0.22** 20,432* 18,181* 0.23**
(11,069) (9,641) (0.10) (12,469) (10,803) (0.12)Fertilizer use (F) 19,588 27,118 0.24 22,732 30,984 0.26
(22,641) (22,808) (0.23) (25,505) (25,557) (0.26)

Continuous variablesc
Men labor 920** - - 912**(workdays/acre) (ML) (172) (194)
Women labor 736** - 775**

(workdays/acre) (WL) (265) (299)
Children labor 1,712** - 1,756** -

(workdays/ecre) (CL) (383) (431)

Total labor - 924** 0.55** - 933** 0.47**(workdays/acre) (TL) (148) (0.13) (166) (0.15)

Crop area per farm 48,015** 49,350** 1.62** 51,555** 53,031** 1.56**(acres) (A) (5,347) (5,398) (0.16) (6,023) (6,048) (0.18)

F value 25.41 33.00 36.22 22.30 29.28 25.46R square 0.75 0.73 0.75 0.73 0.71 0.68Number of observations 67 67 67 67 67 67

a. Dependent variables in the linear models are the total gross income of crops in Cedis per farm and in
the logarithmic models the logarithmic of this income.
b. Dependent variables in the linear models are the total household gross income in Cedis per farm and in
the logarithmic models the logarithm of this income.
c. In the form of logarithms in the logarithmic models.
Standard errors of parameter estimates are in parentheses.
*Significant at 0.10 level of significance.
**Significant at 0.05 level of significance.
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5. Elasticity estimates of crop income and total household income with

respect to intensity of labor use in crop production were 0.55 and 0.47,

respectively. These estimates were statistically significant at 0.01

level of significance and show that on the average a 10% change in

intensity of labor use in crop production changed crop and total income

by 5.5% and 4.7%, respectively.

6. Coefficients of tile variablu crop afca per farm reflect the statistically

significant impact of increased cultivated area on the levels of income

per farm. These coefficients in the linear models provide an estimate of

the average it ::rement in income per farm (Cedis) that is associated with

an additional acre of cultivated land, holding "constant" other variables

included in the model. Thus, about Cedis 50,000 of increment in annual

income per farm was associated with an additional acre of cultivated

land. The magnitude of these estimates should increase with the use of

fertilizer. Coefficients of this variable in the log models are

estimates of elasticities of income with respect to area cultivated per

farm.

Labor Use Functions

Labor productivity and demand are important aspects of agricultural

development. In general, the use of fertilizers brings about increases in

labor productivity and demand. Estimates of labor demand functions are useful

to determine the influence of fertilizer and other factors on the demand for

farm labor. Data on wage rates of farm labor are required to estimate

properly specified models of labor demand. However, in this study functions

of intensity of labor use in crop production (workdays/acre), rather than
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labor demand functions, were estimated because of the lack of adequate data on

wage rates.

The following models of labor use functions were estimated by

village because of important differences between villages in the influence of

some variables on labor use.

Model 1: TL - a + 71G + 72F + 73EM + PiE + eA

Model 2: in TL - a + 71G + 72F + 73EM + filln E + 8 in A

where EM is a dummy 0-1 variable for off-farm employment, 1 for yes and 0 for

no; and all other variables are as previously defined. Estimates of these

models for Hwidiem and Adjamesu are shown in Table 8.4 and indicate the

following:

1. In both villages men farmers on the average use less labor per acre than

women, however, these differences were not statistically significant.

2. Fertilizer use had a positive impact on the use of labor per acre of

cultivated land. This impact was statistically significant in Hwidiem

but not in Adjamesu.

3. Off-farm employment by farmers had a positive effect on the intensity of

labor use in crop production in Hwidiem but a negative one in Adjamesu.

This is not surprising because off-farm employment as a source of income

may increase the use of labor in crop production by providing financial

means to hire farm labor (income effect), but also it may decrease the

use of labor by diminishing the availability of family labor to work in

the farm (substitution effect).



Table 8.4. Parameter Estimates of Labor Use Functions for Maize/Cassava Intercropping in
Hwidiem and Adjamesu

Hwidiem AdiamesuIndependent Variables Linear Model Logarithmic Model Linear Model Logarithmic Model

Intercept 68.27** 4.66** 90.98* 4.86**
(9.55) (0.14) (8.35) (0.18)

Dummy 0-1 Variables
Gender of farmer -12.50 -0.25** -15.86 -0.23

(11.05) (0.12) (11.19) (0.17)Fertilizer use 61.68** 0.55** 12.43 0.18
(32.89) (0.35) (14.19) (0.21)

Off-farm employment 34.95** 0.34** -16.60* -0.25*
(12.14) (0.13) (9.88) (0.16)

Continuous Variables (1)
Farmers' schooling (years) _ _ 2.60** 0.16**

(1.09) (0.07)Crop area per farm (acres) 11.31* 0.33* -14.31** -0.78**
(6.95) (0.18) (3.86) (0.20)F value 4.67 30.12 4.68 5.37

R square 0.34 0.29 0.54 0.57
Number of observations 41 41 26 26

Dependent variables in the linear models are the total labor used in workdays per acre and in
the logarithmic models the logarithm of quantity.
(1) In the form of logarithms in the logarithmic models.
Standard errors of parameter estimates are in parenthesis.
*Significant at 0.10 level of significance.
**Significant at 0.05 level of significance.
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4. Education of farmers measured in terms of number of years of schooling

had a positive and statistically significant effect on the intensity of

labor use in Adjamesu. However, in Hwidiem the coefficients of this

variable were very small and not significant and therefore deleted from

the models.

5. Coefficients estimating the'effect of the variable area cultivated per

farm on the intensity of labor use were statistically significant in all

models. These effects, however, were positive in Hwidiem but negative in

Adjamesu. These results are probably due to the smaller areas of

cultivated land per farm in Hwidiem (average of 1.24 acres) than in

Adjamesu (average of 1.96 acres). There is an apparent positive

relationship between intensity of labor use and area cultivated when

farms are small and include no more than one plot. This relationship

becomes negative when farms are larger and have more than one plot. In

the case of large-scale farmers, negative relationships may be explained

by the presence of constraints in family labor and by difficulties in the

management of several plots of land.
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CROP AND FARM BUDGETS DATA

1. IDENTTFICATIj

- Farmer : _ Sex MALE / FEMALE

- Ethnic grouP

- Fertilizer option :

2-_lOCA C-ONm_:

L.AYA_,LABjIUY )QFRE aUR_CEc_."

31. Avda iabliujyQf_ aad_

Plot D ist arc Crop Area ! Use in previcus Type ci :.N" in km 'in acres! season I-anagement!
------------------------------- !--------- -------- --------- ------- -----------

I !1 2 3 4!
2! II 

I t
I' I'

I 1 2 34!

7 ! ! 1 2 3 4!
I I

SII 
I 

6! 1 ! 12 4!
i I I t

7!I 12 4
i8! 

I .12 4!
9!. 

.1234!I

__ __ _ __ _I_ _ 
--

10 I . 2 3 4!

1iniiulpo aae by man
2 zIniviua pot a2ge bywo4n

o household plot managed by marl
4 l 1ousehcdl plot managed by womran

I I I 1 I
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32. Availability of Labor (Family labor working in the Farm)_

Full time Part time
---------------------- -------------------- -----------------

* Number of men ,

Number of women

Number of children

RQl UOilAZ I dtI ICAS~A
4- CROQB- BU]DUTS 5_QE.M A! ZE--,nd _MAI.Z/I +ASYA-

Crop • MAIZE / MAIZE+CASSAVA - I'Lot area __Acres

- Plct number 1/ 2 / 3 / 4 / 5 / 6 /7 /8 /9 /10

Use of labor in number of days (+)
LpDATE -------------------------------------------

Land reparLion ---- - Family labor Hired labor
MM DD ----------------------- a! Men !Women !Child. Men !Women !Child.

!Eush clearing a a a

Tree fell ing/chopping , , aa

Burning a a a a a a a a

Debris collection a a a a a a

1ST fertilier broad- , a a a a a-,cast a a a a a a
Hoeing after fertilizer a a a a a a

Other (indicate) , a a a a a a a

Average hours of work per day (See table below)

AY-exag!enumb rhoLlry i reparation
Activity Men Womern !Child.! Activity ! Men Women !Child.

...... . - - ------ ..------- -- ------------ ------ -------Bush clearing! , !1 fertilizer! a , a
broadcast ! a aTree felling/! 

* !Hoeing after! achoTnpinlf a a a aet l z~ a
Burning ! a a !Other a a aa a a i a a a
Debris col- ! ! a a___ - e. ti-Ject, !a 

a a
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Use of labor in number of days (*)( DATE --- -- --- -- - -Maize (with or without --......... Family labor Hired laborcassava) MM DD --------------------- ---------------------
I Men !Women !Child.! Men !Women !Child.;-------------------

--- --- --- --- --- ------ -- -- -- ------ ----- ------ -- ---!ist Fertilizer broad. I I I I I

!1st Fertilizer hoeing , ,
S i n

' ~ 
I 

.. _ I 
t I

!-lid we eddiig . , ,

c]d Fertilizer broad.
I 

t
"rid Fertilizer hoeing, I I

}larvest green ears
I I I, II

Transport to village I i I ; I I

Transport to market i I I t i I I
Selling/threshing I ,| I I I j I I
Hlarvest in dry , i , ,I I I I iII

Transport to village ,

Shelling/threhing

Storage
II I t I I

Transport to market ,I I I I I I
Selling/threshing I , , ,

I, , , I I II
Other (What ?) I , ,II I I I I I

I I I iI 
I II

I I I I I I III

I I I I I I I I II I I I I I I

,)bservations about quality of labor and constraints:
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* Average number hours per day for maize
Activity I Men I Women !Child. ! Activity M Men Women !Child.--------------------------- ---i ! i-- I----------- ------- ------ I!Fert.broadc. 

!Harvest dry!II I ears I I II

IHoeing I !Schel/tresh.!I III

IPlanting I ! OtherIIII 
I I I1

!Harvest green! ,
' 

I II

U .:c-, f labor ill :mn;Per cf days (+)* D A T E .. .. . .. . ... .. . .. .. . .. . .. . .. . ..-C...a .. .. .a arily labor Hircd labor

SMerl eWme 1C:~ me n" ('h1_ _ _ _ or~e .. i1 .. " --:i ;Wo'en !Child. !

I I

t a k e c1-
*IIII 

IStakes cutting I 
I

I II I I

t i hl

wIdi gI I I I I IIst weeding , . ,
IIIIII 

iiI i i I I I3rd weeding ' I

3r-d weedingr Je

4th weeding I 
II j I I II

1st harvest
i i i I i

Transport to village I
I I I I I I

1st transport to market! , ,
2 rnd harvest I

II i I I

Transport to village , , , I 1 ,i I I I IiI
2nd transport to market! I I , , 1

I f l 
ints

)bservatiorns about quality of labor and constraints
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Use of labor in number of days (*) ,
DATE I -Cassava - Family labor Hired labor

MM! DD ,-------------------- I -------------------- I
!--- 'Men !Women !Child.! Men !Women !Child.!

!3rd harvest
I I I I I I I II

!Transport to village i I I 
II

3rd transport to market! iI I I
4th harveut 

.. .

Transfport to village ! ' , I I$ zI I I I

4th transport to market!
I II I

Other (What ?)

)bservations abo-ut quality of labor arid constcraints

Activity Men Women Child. I Activity Men Women Child I
-- -- - - --- ------ f -------------------- ------- --------- ----- -------- -- - - -- - -Stem cutting 

T a I I Iport

I II II I l

Stakes cut. !Other

IIII iI I I

WeedingI 
I

Harvest I I I I I I

I I I I I i I
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5. USE OF OTH .E R -JN S (fo the_ r ts, ad production)

I DATE ,!INPUT (Manure, fertilizer, ---- QUANTITY! UNITS COST/UNIT
pesticides, equipments .... ) MM DD

I I I I- - - -

IIII I

I I

t________________________________ I tI I

I i

_ _ I

__________

I
I I I I



6. PRODUCTION

61 Of he oT smple

- Variety (ies) of maize:

- Variety (ies) of cassava :

A Yield estimation by sub-pot

(0n two sub-ITic-.. . U m (1,' X 1 C mj) into the l ' t i uip] e at :
'epres.nta .iwe pl..C: gEt Ihe following infor1mation :

Crop -a . ' 't. Sub-'plot N I Sub-pj.ot N ..
-- - - -- - --- - - - -- - - I-------------------------I

MAIZE ' Nube' p.ant.i j ho] es
*~ ~ ~ -af' ]w ~ii~

I------------------------------------------

Total number of stems
* af.ter flowering
I----------------------------------------------- ------- I----------- -----------------

Total number of ears ,I
* at latvet time

I-------------------------------------------------------------------

!Total numb. fertil ears!
* i at harvest time I
------------------------------------------------ ------------------ ------------------

Total weight of dry
* i eai-s in kg

------------------------------. ~ ---------------------------- --------------------
Total weight of dry

* ' grains i' kg ,
- - - - - ----------------------- ------ I--......------------------

Total weight of dry
i-- - -- - - -- - straw in kg i ---

----------------- --------.........CASSAVA ! Number of plants at
maize harvest,
I------------------------~-------- I~----------- ------------------, , ,,~W:g .,..± L uf '2-,mmorclial II

roots at 12 months
------------------------------------------------ ------------------ ------------------

Number of commercial
* roots at 12 months

Observations (pests, deseasces...)
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B Direct yield estimation for the plot smpLe

- Quantity of green ears harvested __Unit _

- Quantity of dry ears harvested :_Unit _

- Storage quantity : Unit :_ Time :

If on field :

- For green ears Ares _ Uri. -_..... Price _

- Frc dry e r Ar', a • - _ Unit _ Pi',_,_

If----d-w- t-Lao-af mz __zan ag edb yI.arm er

- Sale of green ears harvested

l [DaLe
Place of sale Quantity 1 1nit Price (C/unit)

11M DD

1) t e

2 
. . .. j ~ j __________ . .... . .... . . . .... . . . ..____

I i

I_ __ _ _ I__ _ __ _ II 
I

II I IIII

III II I

+ A frm ivlge in u rsi ot, (nict)

f at Ii

*Place of sale :---------Q(uanltity U)n-11t Price (C/un1it)
MMI I

--------------------- *----- !----- ---------- ------------ -----------------

,I I
_ III 

I
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* At farm, in village, in Kumasi, other (indicate).

- Sale of maize grain harvested

Da Le' Place of sale *---------------Quantity Unit Price (C/unit)
MM DD

------------ ------------ ------------ ---------------- II I 
II

SI I I I

A t I i ii o

A r e aI I I p i

__I_____II

SI I II

I 
ISI II 
I

" I
I i I

I t I
II I

I IIII

I III

II III 
I

II II t

.I I-I III 
I

I IIII

I -D a ea' :u tt _______ Unit : __Date___ Prc __uantity ____Unit__
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If production of cassava harvested and sold by_ farmer ;

* Date
* Place of sale --------- Quantity Unit Price (C/unit)

MM DD
------------------------------------------ I--- ------------ ----------------II I _ I . . .I

I I IIII

II I IIII

II I II I

III IIII

II IIII

SI I I 1I

Si I I i
I I I II

I I I tI

Li

I I v i K o

I I I II

II I I

II I II

II IIII

II I I II
I Atfam i vilgifuai te idct)

,, i



62. Other plots with maize and casava

- Crop : MAIZE / MAIZE+CASSAVA - Plot area :_Acres

- Plot number 1 / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10

- Variety (ies) of maize :

- Variety (ies) of cassava :

A Yield eslmJi/__~_s/-

On one sub-plot .,f 100 .9i.: (1 in X 1U m) into the plot at. a representative
place, get the foliowing informationl

Crop Data to rollect Sub-plot
I------------------------------------------------------ ---------------------------------------

MAIZE Number ali t.in- holes
after 2id w..dcinlr

I----------------------------------------- -----------------------

Total numbe- of atems
after floworIng

- - - - - - - - - - - - - - - - - - - - - - - - - -
Total number of ears

at harvest. tin-

!Total numb. fertil ears!
at harvest time

I------------------------------------------------------- --------------------------------------

Total weiehL of dry
Iears in kg

------------------------- -------------------------------------

Total weight of dry
grains in kg

------------------- -- I-------------- ----------------------------------------
Total weight of dry

---- gstraw in kg
------------------------------------------------------ -------------------------------------

CASSAVA Number of plantc at

--------------------- -- -- -- -- -- --- -- ----- -- -- -- -- -- -- ---
Weight of cwitofmeyrcial

* rooits at 12 months
-- ----- -- - -------------------------------------
Number of commercial

i roots at 12 months

Observations (pests, d eeates ..

i i~
, i'
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_Direct yield estimation

- Quantity of green ears harvested :_Unit :

- Quantity of dry ears harvested :_Unit :

- Storage quantity _ _ _Unit :_ Time _

If production of maize sold on field

- For green ears Area ___ -Unit :.. _Price :

- For dry ears Area __[]nit _ _ Price _

If production of maiz-e aaed by farmer

- Sale of green ears harvected

* Date !* Place of sale --------- Quantity Unit Price (C/unit)---------- MN DD

SI I I . .

!I I
II I I I
II I III

MM I I I 
I

II I III

II I II
III I II

II I l

4 At farm, in village, in Kumasi, other (indicate).
-Sale of dry ears harvested

Date
*Place of Sale ;+-----------Quantity Unit Price (C/unit)

I I I I I. I

I I III I III

SI I I

SI I i

At farm, in village, in Kumasi, other (indicate)
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- Sale of maize grain harvested

* DatePlace of sale * --------- Quantity I Unit Price (C/unit)' ' MM !DD ,-------------------------- -

I !I II 
II

II I
.I I

S IiIII IIII

II I I4 
---

II IIIII

III I

-Harvest for household consumption:

Date Quantitv Unit Date IQuantity Unit
-- -- - - - --- --- -- ------------------------------ I------------- -------------

Area Unit Price
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If production of cassava harvested and sold by farmer

DatePlace of sale Quantity Unit Price (C/unit)- - - -MM DD ' II I-----------------

------------------------------------------------ ------------ ------------ ----------------I I t

I 
I

A f i

__ __ __I__ __ II 
I

I I
____l__ ___I II

I I

I I IIII

I I I 
-"

.. I I

t 

I

4 tfrmi ilae i uaithr(diae
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63. Other plots with maize and cassava

- Crop : MAIZE / MAIZE+CASSAVA - Plot area :_Acres

- Plot number 1 / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10

- Variety (ies) of maize :

- Varie~y (ies) of cassava _

A Yield estimaoxQL~y_ubmpIo+t]

On one sub-plot of 100 m (. m 10 m) into the plot at. a representativeplace, get the foliowing inf,]rLatiop :

* Crop ata t, ,'i, , t. Sub-plot

M bAIZE Number ,ant ixg h1 , 
* after 2nid weeding 

-- ---------- ------------ ------------Total number of stems I

-' after' flow..ring

Total number of ears
* at harvCst time ,

------------------------------------------------------- 
---------------------------------------

!Total numb. fertil ears'!
* at. harvest time
I--------------------------------- -- - - - - -----.. . ...........

Total weight, of dry
ears in kg

--------------_------------------------------------

Total weight of dry
' * grains in kg ,

-I-----------------------------------------------------------

Total weight of dry
ao straw ill kg
------------------------------------------------- 

--------------------------------------
CASSAVA ! Number of plants at

maize harveSt i
I-------------------------I------------------------------- 

-------------------------------------

Weight of commercial
* roots at 12 months

--------------------------- ------------------------------------------------------------------------------
Number of commercialroots at 12 months

Observations (pests, deseases...

ci (.
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flDirect yield estimation

- Quantity of green ears harvested :_Unit :

- Quantity of dry ears harvested :_Unit _

- Storage quantity __ Unit __ Time :
If production of maize sold on field

- For green ears :Area : _ Unit , Frice :

- For dry ear Aiwa ; _ Unit :price :
I f pro duct ion ~f__ aze!a na eioby__frPr :

- Sale of green ear,2s harvested

* Date
F Place of sale 4 --------- Quantity Unit Price (C/unit)

I MI1 DD
- - - - -- - - - - - - - - - - - ------------- - - - - - - - - - - - - - - -

A f arm , I I I

SI I 
I

S al of dry ears harvested

* Date
place of sale -------------- Quantity Unit Price (C/unit)

III-1 DD
a--------------------- ----------------------------

At fam i lag, in Kuai uttIr(idc~

I a a

I I Ia

II a, II

II Ii 
i

At farma, in village, in Kumasi, other' (indicate).
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Sale of maize grain harvested

* Date* Place of sale -------- Quantity , Unit I Price (C/unit)
MM DD

----- ----- ----- ------------------- ------------ - - -- - - - - -
I I I i i o (II i l I

Ii I II 
I

I I II 
I

II I i

-Harvest for household consumption:

Date Quantity Unit IDate Quantity I Unit

I tIi

II IJItt

IIII

Area Unit Price

i t I I 1?
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If production of cassava harvested and sold by farmer:

DatePlace of sale * --------- Quantity Unit Price (C/unit)S'MM !DD Pr c (C/, it
- - -DD-- --- --- -- ------ -II I II 

I

I I IIII

I I III

I I I II

II I II

I I II 
I

--I I- - -

At ii

II
I I

I III

lI

I I I

, I

III

III 
I

II IIII

* tfr nvlae nKms, ote (nict)
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64. Other plots with maize and cassava

- Crop : MAIZE / MAIZE+CASSAVA - Plot area :_Acres

- Plot number 1 / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10

- Variety (ies) of maize :

- Variety (ies) of cassava :

A Y iel1d e stia Lh__]h ~a

On one sub-plot cf 10 m2 (10 m X 10 m) into the plot at a representative
place, get the following information

i Crop Data to collect Sub-plot

* MAIZE Number planting holies
* after 2nd weeding
----------------------------------------------- ---------------------------------------

Total number of stems
' after flowering
I ------------------------ -------------------------------------- I

Total number of ars
* at harvest time
--------------------------- --------------------------------------

!Total numb. fertil ears!
* at harvest time

---------------.----------------------------- -------------------------------------
I i Total weight of dry i

ears in kg I

-------------------------------------------------------------------------------------------------

Total weight of dry
* grains in kg

I------------------------------------------------ 
---------------------------------------

i l Total weight of dry i
* i straw in kg

------------------------------------------------------------------
CASSAVA ! Number of plants at

* maize harveslt
------------------------------------------------- --------------------------------------

Weight of commercial
roots at 12 months
----------------------- -------------------------------------

Number of commercial
roots at 12 months

Observations (pests, deseases...)



20

B Direct yield estimation

- Quantity of green ears harvested :_Unit :

- Quantity of dry ears harvested :_Unit

- Storage quantity : _ _Unit :_ Time

If Droduction of maize sold on field

- For green ears Area _ _ Unit : _ Pric _

- For dry ears Area __ -Unit : _ Price :

If productjiDl__Qf__ __aK@ge yf ex__L

- Sale of green ears harvested

i * Date ,* Place of sale * --------- Quantity Unit Price (C/unit)
MM DD

-- -- - -- - - - -------------------------------- I---- ------------ ----------------

A i I K o
SI I I i

tI I II
II I Illl

III I lI

Ii I I

II I Illl

II I I III

II I III

II I IIII

At f ri il V:iia il K m s , ot e (id c t )

_ _ _ _ _ _ _ _ _ _ _ _ I I_ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
St arin vilag, iKuai ote (nict)

III I II

IllI I I I

I I II
SI I I I

I DaeI

II I IlI

II I I II

II I IIII

II I IIII

-t frrt ivla, hKuai te (dicae)



- Sale of maize grain harvested

* Date
* Place of sale * --------- Quantit- ' Unit ! Price (C/unit)

MM DD I I
II III

I I I I
II I IIII

4.Atfam in vilae in Kua i ohr (n iat.)

II I III

II I II I

II I I II

II III I
II I I

II I

- Harvest for household consumption:

Date Quantity Unit Date Quantity Unit

II.1I

I bIII

I IIIII

I_ _ __ _ _ _I___ _ _ __ _ __ _ _ __ _ __ _ _ __ _ _II

__ _ __ _ _ __ _ __ _ _ __I__ _ _ __ _ __ _ _ __ _ II

I IIIt

-I II i

I III I

At-amoiductnion of cavillag K a e)

- Area : Unit DateuantitPrice y_ ,_ Unit

I I___ II ......
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If production of cassava harvested and sold bv farmer

Date IPlace of sale --------- Quantity Unit Price (C/unit)
I MM DD,----------------- ------------ ------------ I I

I I I i I (
SI I I II
II I I II

SI I I

I 
I

II I III

I III

I

I i I

I I

Ii I

i i v
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65,.Oher pots with maize and casava

- Crop : MAIZE / MAIZE+CASSAVA - Plot area __Acres

- Plot number 1 / 2 / 3 / 4 /5 / 6 / 7 / 8 / 9 /10

- Variety (ies) of maize :

- Variety (ies) of cassava :

A Yield estimaty__i~b_ ]0 t

one sii-pIDot of 100; r" (I i Fi X i0 m) into the ,lot at. a re]p1esentative
place, get the foll.,wing infcrmation

* Crop Data to collect Sub-plot
- ---------______ ------------ 

- - - - - -- - - - - - - - - - - - - -M MAIZE Numbur planting holes
- after 2nd weeding

------------------------------- --------------------------------------Total number of stems* after flowering

---------------------------------

Total number of ears
* at harvest tim,2
-------------------------------------------------------------

'!Total numb. fertil ears!* at harvest time
------------------------------ -------------------------------------Total weight of dry

I * ears in kg
-------------------------------------------------------------- 

--------------------------------------

Total weight of dry
* ' grains in kg

Total weigh', of dry
--- . straw in kg

--- - ---------------- 
- - - - - - - - -- - - - - - - - - -CASSAVA Number of plants at

* maize harvest

-- - - -- - -- - - - ----------------- 
- - - - - - - - - -Weight of commercial

* roots at 12 months
- -------------

Number of commercial
I roots at 12 months

Observations (pests, desease ...

.4
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- Direct yield estimation

- Quantity of green ears harvested ______Unit ______

- Quantity of dry ears harvested :_Unit :

- Storage quantity : _ Unit :_ Time :

Ifp roduction of maize _o on field :

- For green ears Area :_ _n it •_ _ Price :

- For dry ears Area _ _ Unit :- Price _

if2o I- ;,emn-agae-d-by__faxm__L:

- Sale of green ears harvested

* Place of sale --------- Qiantity Unit Price (C/unit)
MM DD

----------------- !-- !- --------- ------------------------------------------------------------------------------------

------ I I I

I I J I

SI I

I I I II

4 At fatrn), inl Villa~ge, in Kumasi, othier (indicate).
-Salci of dry ears )iarvectecl

Date
*Place of sale ------------- Quantity Unit Price (C/unit)

M D I I
- ----- ,- - --I I I

I I I i o

II I I II

I tfr. in I I Lufai thr(dIcat
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- Sale of maize grain harvested

Date ,P Place of sale :--------- Quantity Unit Price (C/unit)
I MM DD I

I I ----------- I
I I I

II III 
I

At farm, in village, in Kumasi, other (indicate).

- Harvest for household consumption:

Date Quantity Unit Date Quantity Unit
---------- --------- ---- ----- -------- --I---------- --------------

I IIIII

I_ _ __ _ _ __ _I__ _ I I 
I

___________ 
Ii 

i

IIII II 
I

. .. III

II IiiiIII 
II

III

I~pr diictioin of c-ass-adela

Area ______Unit : Price
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If production of cassav harvested and sold by farmer

* Date ,Place of sale --------- Quantity , Unit ! Price (C/unit)
MN! DD ,

-- - - -- - -- - - - - - - -- - - I - - - - - - ! - - - - - - - - -

4 i

I I II 

I

II I
.. _ I

I I
I IIIl

_I I II

I I

I II

II

I 

I$Afamivilein uai ote (nie
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7 POST HARVEST DATA

If it is not possible to collect some post harvest data on the plotsampled (several plots production mixed), collect it on the followingtable by doing 3 repetitions for each measurement and each farmer.

Data 1 2 3
-- - -- - ---------------------.-- 

----- --.-- -----........--* Gross quantity in kg (ears) ,
* Net quantity in kg (without husk) ,

Time of labor in hours for shelling

Net quantity in kg grain

* Time of labor in hour for threshing

* Date of collect /89! / /89! / /89!

' f Use of labor in number of hours-----------------------------------------
!Repetition! Operation , Family labor ! Hired labor

------------------------------------------

Men !Women !Child.! Men !Women !Child.'
--- --- --------------- 

- - - - - - ------ ---------------

I ... . I 1 I"' i ~Shelling , , ,,I 1 I I I III II

Threshing I 
,ii

* ! ~Shelling e

SThresh I I I 
I II 

I1L

Shelling I I

* 3 I I I I I

Threshing i , II II III

Observations :o
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Appenchx io(6) NOTE SUR L'ENOUETE BUDGET AU TOGO

1. L'ECHANTILLONNAGE

11. Les paysans seront choisis parmi ceux qui ont 6t6s~lectionn~s dans l'chantillon du suivi agronomique.

12. Dans le village experimental (Naki-est), deux paysans, un
homme et une femme seront choisis pour chaque option.Puisqu'il y a 5 options, un total de 10 paysans (5 hommeset 5 femmes) sera s6 lectionn6 dans ce village pour
1'enqu~te budget.

13. Dans le village t~moin (Kpembona) 4 paysanE, 2 hommes et 2
femmes seront s6lectionn6s pour l'enqu~te budget.

14. Le choix d6finitif des 10 + 4 paysans (7 hommes et 7femmes) sera effectu6 par le coordonnateur national, entenant compte des capacit6s de collaboration de chacun.

2. FREQUENCE DE COLLECTE DES DONNEES

Deux visites par mois, A intervalle de 15 jours seront effectu6espendant; la p6riode de culture (de la preparation du sol A la
phase finale de r6colte.

Lea visites seront ensuite mensuelles (collecte des donn~es sur
la commercialisation et la transformation).

3. LES PRIX DU MARCHE

Obtenir des publications locales avec une fr6quence hebdomadaireles prix officiels et r6els du march6 principal pour le sorghograin, la bi~re de sorgho, le mil pr6coce grain et le mil tardif
grain.
Collecter directement lea donn6es au march6 en cas d'absence de
statistiques.



DONNEES SUR IES CULTURES ET BUDGETS D'EXPLOITATION AU TOGO

I. IDENTIFICATION

- Paysan : - Sexe : MASCULIN / FEMININ
- Croupe ethnique :

2. LOCALISTO

- Pays : - Village

3-RESD URCESDISP-01BLF:S

31. Dpnibi1±t en terre :

!Par. !Distance! Culture !Surface ' Utilisation ! Type de ** N°! en km I . en ha ! pr6c6dente ! gestion------------------------------------------------- 
-------- ------ I---------- -----------1 

1 2 3 4!I I I"

,, , I

3 
1 2 3 4!

I II 
I

4! 
1 12 34!

' 3 ' ' ' 1 2 3 4!
I iI°

5! 
1 2 34!

6!! 
23 4!

I I

7! 
1 2 1 2 4!

I I I II

.9! , ! 1 2 3 4!

-I ,I 
III

10 
1 2 3 4!

IIII

I 1 Parcelle individuelle sous conduite d'un hoinme
2 =Parcelle irdividuelle sous conduite d'une femme
3 = Parcelle fainiliale sous conduite d'un hoinme
4 = Parcelle familiale sous conduite d'une femmne

32 .Dist)iilt en mapin Aour AIIL

Temps plein Temps partiel
---------------------- -------------------- ---------------------Nombre d'homme

Nombre de femmnes

Nombre d'enfants
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4. BUDGET PARTIEL POUR LE SORGHO ET LE MIh;

41. PARCELLE DE CASE

Les renseignements suivants concernent la principale parcelle de case (uneseule parcelle) cultive en sorgho associ6 ou non avec du mil de 3 mois et
du mii de C mois.

- Culture SORGHO/PETIT MIL/MIL 6 MOIS - Surface parcellaire :_Hi

- Parcelle N* : 1 / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10

A TRAVAUX CULTURAUX

Main d'oeuvre utilisie en joursTRAVAUX CULTURAJX , DATE
SUR LA PARCELLE DE ! Familiale Salari~e

!j o u r !M O i s ! ....... ,!(SORGHO+MIL 3 & 6 MOIS)! !Hommes!FemmesEnfantHommes!FemmesEnfait,
....-------------------- -- I I-I-------- I------ I ---------- I

!Defrichement (collecte
* des debris + bralis) ___ _, _ ___ __ _ __ ,__
!Ouverture du sol pour* le billonnage _ _ _ _ _ _ _ _ _ _,_,_ _

* Epandage d'engraisII I I I I I I I I

!Fermeture des billons ,II I l I I l I I I

!Semis (sorgho + mils)I I I I I I I I I

!Premier sarclage I II I I I I I I I I

!D6mariage (sorgho+mils)!IIII I I I I I

1 er apport d'azoteI I I I I I I I I

!i er buttageI I I I I I I I I

!Second sarclage ,III I I I I I I

!2nd apport d'azoteII I I I I I I I I

!2nd buttage
IIIII I I I I I

!3i~me sarclageII I I I I I I II

!Autre (preciser)
-I I I I I I I III I I I I I I I I

II I I I I I I I I
II I I I I I I I

I_ _ __ _I__ __ _I__ __ _ __ _ __ _ __ _ I I
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Nombre mnoyen d'heureg de travail par Jour pour la pr~paration du sol
Op6rations !Hommes !Femmes !Enfants! Op6rations!Hommes !Femmes !Enfants!

------------- ------- ------- ------------ ------- ------- -------*D~frichement ! , !ButtageII I l I l I

!ouverture bil! ! ! !AutreI --lons I I i i I i I
.Epandage desi engrais ,,,,
!Apport azote ! ,I I I I I I I I

.Sarclage ! !
I I I

Souligner les donn~es verifi~es pour les distinguer des donn~es indiqu~es
par le paysan.

7u la oualit du travail et les contraintes
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R TRAVAUX DE RECOLTE DE LA PARCEJLE DR CAST

I.E SORGHO

!Utilisation de la main d'oeuvre en jours' ' DATE ! -----------------------------------------RECOLTE )U SORGHO I T I Familiale
__________ FmlaeSalari~e

!jour!mois ----------------------
!Hommes!Femmes!Enfant!Hommes!Femmes!Enfant

I-------- ------------ -------- ------ ------!Rcolte des 6pis

!Transport des 6pis ,II I I I I I I j

StockageSI I i I Iii

!Coupe des tigesI I I i I I I I I

!Transport des tigesII I I i I I I i

!Stokage des tigesII I I I I I I II

.Autre lI I I l I l I II

I I ItI r I l II!I I I I I II
II I I I I I I II

I I I I I I I II

Nombre moven d~heures de travil1 par .tour pour le sorgho

Operations !Hommes !Femmes !Enfants! Operations !Hommes !Femmes !Enfants!
----------------- ------- ------- ------- I------------ ------- ------- ------------------------

i sl 
*- - ---t

!Rcolte 6pis !Transport
i ti es !Transport des! , !Stockage]l GD '' ', tiaes ''

!Stockage 6pis! , lAutreIIIIII 
II

!R6colte desS t es I I I I I ,

Souligner les donn~es vfrifi6es pour les distinguer des donn6es indiquees
par le paysan.

Observations sur la aualit du travail et les contraintes

1\
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L MIL DE TROTS MOTS

!Utilisation de la main d'oeuvre en jours' DATE ! ------------- ------------- ------------
!RECOLTE DU MIL 3 MOTS D ! Familiale Salari6e

!jour!mois! --------------------
SI !Hommes!Femmes!Enfant!Hommes!Femmes!Enfant

---------------------! - I------------ - ---- - - - - - - - - - - -!R6colte des 6pis ! ! , ,- - -,

!Transport des 6pis ,
III I I I I I

!Stockage ,,

II I I I I I I I
Coupe des tiges , ,,

!Transport des tiges ! ! ,I I I I I I

.Stockage des tigesII I I I I I I II

!Autre 
i

I I I I I I I II
I iii gI I I I I I I II

II I I I I I I

*Op rations !H-ommes !Femmes !Enfants! COp6rations !Hommes !Femmes !Enfants!
I------------- 

-------------------- I------------- ------- --------- I
.R6colte 6pis ; Transport

I tiges
!Transport des! !Stockage

.Stockage 6pis! ,Autre

SIIII 
I I I I

!R6colte des

* , ', tiges I ' '

SouJigner les donn6es v6rifi6es pour les distinguer des donn6es indiqu6es
par ile paysan.

bS tin esr dnne rifualit6 du travail et les contrainte
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LE MIL DE 6 MOIS

!Utilisation de la main d'oeuvre en joursE D L DATE ; ......!RECOLTE DU Is 6M S ------- Familiale Salari~eljour!mois! --------------------------
I I !Hommes!Femmes!EnfantHommes!Femmes!Enfant

--- otde~ps------------------------------------------------------ 
-------

II I I I I I I I . .
!R6colte des dpis , ,,,,,,

!Transport des 6pisI I I I I I I I

!Stockage I IIi I

CoUpe de-- tiges

* Tranisport des tiges

I I I I I I I I

!Stockage des tiges ,

SI I ; I i I I

.Autre

!'cle6i Transportdetie , i i

II I I I I I I II

.iap!Stockage dis! tiesA ii re

II I I I I i I III I I I II I I

R6colte dpes !Transpor

*Inr tes I p tine

pa le 

.,yan

I I I I

.fl ,CI d I I I
I I I I

Souignr ls ombres overid'hesurles d rvitingar desu pournles soriquh

paRcle psn.,!Tasot

,I ypj~~sIa oult d, 
Ia I ii~



IFDC/SFRP/TOGO 
7

42. PARCELLE DE BROUSS

Les renseignements suivants concernent la principale parcelle de brousse(une seule parcelle) cultive en sorgho associ6 ou non avec du mil de 3mois et du mil de 6 mois.

- Culture SORGHO/PETIT MIL/MIL 6 MOIS - Surface parcellaire :

- Parcelle N° 1 / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10

A TRAVAUX CULTUBA1JX

Main d'oeuvre utilis6e en joursT-RAYAP UX -CflLT ]lAUX DATE --------------------------------------------SUR LA PARCE IED.. i ------- Familiale Salari&e
USEur.IoiJ! ---------------------------------------!(SL Q+MIL 3 & 6 MOS)! , !Hommes!Femmes!Enfant:Hommes!Femmes!Enfait------------------------ ------- ------- ------ ------ -----

!D6frichement (collecte ,! des debris + brOlis) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _!Ouverture du sol pour I ,
* le billonnage L I

Epandage d'engrais I ,SI i I I I I

!Ferireture des billons I ,II I f I I I I I

!Semi6 (sorgho + mils)II I I I I I I I

!Premier sarclage I ,IIII 
I I t I I

!D~mariage (sorgho+mils)! , , , ,IIII 
I I I I I

!1 er apport d'azote , , ,SI I I I I I I I

!1 er buttage , III I I I I I I II

!Second sarclageII I I I I I I II

!2nd apport d'azote ,II I I I I I I II

!2nd buttageIII I I I I I I

!3i~me sarclage
I I I I I I I I.Autre (pr~ciser) ' ' ,II I I I I I I II

I I I I I IIIIII I I I I I II
I!I I I I I I II

. I I I I I I I II
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Nombre moyen d'heures de travail par .jour ur r la preparation du sol

I Op6rations !Hommes !Femmes !Enfants! Op6 rations!Hommes !Femmes !Enfants!
! I- II----------- ------- I ------ --- I----------- ------- ------- -------!D~frichement ! , !Buttage , ,lI I I I I I II

!ouverture bil! ,Autre-] o I I I I I I I

!Epandage des , , ,Lengras! 
I

!Apport azoteIII I I I I I

!Sarclage I III I I I III

Sculigner i donn6es v6rifi~es pour les distinguer des donn~es indiqu6es
par le paysan.

Obse'rvations surla qalit!. du travai 1-et. les contraintes
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B TRAVAUX DE RECOLTE DE LA PARCELLE DE BROUSSE

LE SQRGHO

!Utilisation de la main d'oeuvre en jours
DATE !

* RECOLTE DU SORGHO - ! Familiale Salari6e
!jour!mois! ---------------------

!Hommes!Femmes!Enfant!Hommes!Femmes!Enfant

!R6colte des 6pis
II I I I I I I I

!Transport des 6pis
iI I I I I I I I

S t c, -- k a g e-.Sto'ckage ,,,,

I I I I I I I 1

!Coupe des tiges ,

'ransport des tiges
II I I I I I I I

!Stockage des tiges
III I I I I I

!Autre

I I I I I I I I

II iI I I I I I

II I I I I I I I

I I I I I I I I

Mre m yen d'heures de travail Par jour pour le sorgho

* Op6rations !Hommes !Femmes !Enfants! Operations !Hommes !Femmes !Enfants!
---------------------------------------------- ------- ------- ------- -------------------- ------- --------
!R6colte 6pis !Transport ! ,

, tires ! I I
!Transport des! !Stockage ! I

Pis iges I,

!Stockage 6pis! !Autre
!iI i I I I

!Rcolte des
tiger, A

Souligner les donn6es v~rifd~es pour les distinguer des donn6es indiqu6es
par le paysan.

Observations sur la aualit& du travail et Las contraintes
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LE MIL DE~ TROTS MOTS

!Utilisation de la main d'oeuvre en joursS DATE -- - - - - - - - - - - - - - - - - - - -
!RECOLTE DU NIL 3 MOTS DAT Familiale Salari6e

jour!mois! ----------------------------------------
!Hommes!Femmes!Enfant!Hommes!Femmes!Enfant

-- - - - - -- - - - - - - - - -- 
- - - - - - - - - - - - - - -!R6colte des 6pis ,II I I I I I I I

!Transport des 6pisII I I I I I I I

!StockageII I I ! I I I

!Coupe dts tiges IIIIII I
II I I I I I I IT ansportI I I I I I I I

II I I I I I I I

StockageI I I I I I I

II I I 1 I II

! A u t r e ,, ,,

I I I I I I I II

Op~rations l-ommes !Femmes !Enfants! Op6rations !Hommes !Femmes !Enfants!
------

I ---- 
I I---------- ------- ----------- I -------

I 

II

!R~colte 6pis !Tr'ansport
I tiI I I II

!Transpor~t des! I Stockage I

.Stockage 6pio! ! !Autre

SIII 
I I I I

.P6colte del

par le paysan.

SiI et t ra

I,,
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LE MIL Df 6 MOIS

!Utilisation de la main d'oeuvre en jours' D A T E !' - - - - - - - - - -- - - - - - - -- - -
!RECOLTE DU MIL 6 MOIS DE I Familiale Salarie'!jour!mois! Faml.ae....i~

------------------------------------------- --------------------!Hommes!Femmes!Enfant!Hommes!Femmes!Enfant!

-- -- -- - -- -- -- - - -- -- - -- - -- - - -- - --- - - - - - - -

I I I I II
!R~colte des 6pis, , ,,,,, ,

!Transport des 6pisII I I I I I I II

StockageII I i I t I l

!Coupe dUs tigeS ,]i il I I l

!Transport des tiges I I I l I l I I

.Stockage des tigesII I I I I I I

Autre ii i ii i I i Ii I II i Ii
II I I I I I I I
II I I I I I I I
III I I I I I I

1ombre ov d e travail par jour your le so rgh p
Op6rations !Hommes !Femmes !Enfants! Op~rations MHommes !Femmes !Enfants!

--------------------------------------
I----------------- ------- ------- -------

I I I ItI IpIsII
!R~colte 6pis !Transport ,

I ' ,tiaes i!Transport des! , 'St.)kage
ti.... tines I I I

!Stockage 6piz! ! !AutreII I I I I II

.R6colte des ,
t a [I- a a a

Souligner les donn6es v6rifi6es pour les distinguer des donn6es indiquees
par le Paysan.

Observations Pu, -a Qualit& d~ JJet les contraint__
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CA.EZ TRAVAUX POST-RECOLTE

Ce chapitre concerne le sorgho et les mils quelque soit la parcelle de
provenance du grain.
Les temps de battage de transport au march6 et de vente doivent 6treindiqu&s en heure avec r6f~rence exacte pour chaque r~p6tition A la
quantit6 battue exprim6e en kg de grain.
Faire 3 mesures pour chaque activit6 (3 r6p6titions).

f !Utilisation de la main d'oeuvre en heure
Quantit6 DATE -----------------------------------------TRAVAUX trait6e --------- Familiale Salari~e

er) kg .joul-!- -i ------------------- ----------------------- I
de grain !Hommes!Femmes!Enfant1ommes!Femmes!Enfaint!

--------- - -- - - - -- - - - - -------- ------ ------ -- --!Battage
- I I I I I I

!Battage
fII I I I I I I

.Battage
II I I I I I I I I

!Trans~port au!

!Transport au!
iarc1i6II I I I I

!Transport au!
march,

!Vente I

ma c II I I I I ,

!Vente

ma c 6II I I I , g
VenteII I III II

I I I I I I I I I I

II I I I I I I I I

/
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LE MIL DE 3 MOIS

!Utilisation de la main d'oeuvre en heure' Q u a n t i t 6 D A T E ! - - - - - - - - - - - - - - - - - - - -
TRAVAUX n trait6e - ! Familiale Salarie

en kg !jour!mois! --------------------- --------------------de grain !Hommes!Femmes!Enfant!Hommes!Femmes!Enfant
------------ ------- -- -- ~ -- -------- - - - - - - - - - - -

II I . . I - - I- - - I I

!BattageIIII I I I I I

.BattageSi I t I j I

.BattageIII I I I I I I I

Transport aul!
* march6 , ,
!Transport au!
*narch6 I I
!Tranisport au!

march
Velte 

i
III I I I I I I I

.Vente , I I ,
I I I I I I I IVente ,I

IIIII 
I I II

..Ai Ii iI

Observtions
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LE MIL DR 6 MOIS

' '!Utilisation de la main d'oeuvre en heure
TAA Quantit6 DATE !
TRAVAUX trait6e ,--------- Familiale , Salari6een kg !jour!mois! -----------------------------------------

de grain ' !Hommes!Femmes!EnfantiHommes!Femmes!Enfant
-- -~~~ --------- ----------- - - I - - - - - - - - - - -- - - -- - -- - - -!Battage I I , , III I I I I I I I

Battage I i 

Battage I I
SII I I I I I

Transport auI
I I arch6 I I I I I
!Transport aui ii

*march6
!Transport aul I 

march6
.Vente I

I a ' h I I I I I I I

.Vente
!V e 

I I

,VenI II 
I

II I I I i I I II
Ob ervption

V ent i i i i i ,f j



IFDC/SFRP/TOGO 
15

. TIT-LSATION DAUTRES INTRANTS (Toute culture)
Ce tableau concerne l'ensemble de l'exploitation (toute culture et toute
parcelle).

DATE ,!IBIRAT (fumier, engrais, --------- !QUANTITE! UNITES COUTpesticides, mat6riel ...... ) !jour!mois! I PAR UNITE
S -------- -- -----------I!I 

IIII

I I IIII

I I II
I I

•I I IIIII i II
II I I

I . I

I I I II

I I III 
II

I I I I III I I I I
I s, II I I I
I I I 

III 
I I 

III III

I I I

I I I Iii

II I I I
I I

...
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6. LA PRODUCTION ;

61. DE LA PRINCIPALE PARCELLE DE CASE

- Variet6(s) de sorgho :

- Variet&(s) de mil 3 mois _

- Vari6t6(s) de mil 6 mois :

Sur 2 carr6s piquet6s de 25 M2 ( 5 m X 5 m) implant~s dans la parcelle
avec l'aide du coordonnateur, r6aliser les mesures suivantes au cours du
cycle

Carr6 de rendement N' 1

M Nesures Soy-gho Mil 3 mois Mil 6 mois
----------------- II----------------- ------------- -----------------
!Nombre de poquets!
apris d6mar'iage ! II------------------I

----------------------------------- I-------- ----------------- ------ I------------ ------------------!Nombre de plantes!
* apr~s d6mariage
----------------------------------- I-------- ----------------- ----- I------------ ------------------
!Nombre d'6pis A

la recolte
I------------------------........

- I----- -------------------- --------------- ---------------------
!Poids total 6pis ---en kg
- ------------ ------------------ ----------------- ------------------

!Poids total de
* grain en kg

Carr6 de rendement N° 2

M Mesures Sorgho M Nil 3 mois Mil 6 mois
--- --- ------e de----q-et---- -------------------- I------------ ------------------!Nombre de poquets!,,

* apres d~maiiage !

!Nombre de plantes!
apr~s d6mariage ! I

-------------------------------------------------------------------------------------------------------------------------------------
!Nombre d'epis &

la r~colte
- ------ - ----------

I------------------------ I!Poids total 6pis
en kg

----------------- ----------------- ----------------- -----------------
!Poids total de

grain en kg
I I 

I
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Evaluation du rendement de 1 ensemble de la paycelle de case

5ORGHO :

- Quantit6 d'6pis r6colt6s: Unit6 : _ Kg/unit6 :

- Quantit6 d'6pis stock6s : Unit6 Temps :

(unit6s selon le mode de transport : botte, bassine, charette...)

QbserMationsI

MIL DE 3 MOIS

- Quantit6 d'6pis r~colt6s: Unit6 : _ Kg/unit6 :

- Quantit6 d'6pis stock6s : Unit6 : _ Temps :

(unites selon le mode de transport botte, bassine, charette...)

Ohbervati1oJ1-L

1IL DE 6 MOIS

- Quantit6 d'6pis r~colt~s: Unit6 : _ Kg/unit6 :

- Quantit6 d'6pis stock~s : Unit6 : _ Temps ;

(unites selon le mode de transport : botte, bassine, charette...)

Observtions
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62. DE LA PRINCIPALE PARCFLLE DR BROUESE

- Variet(s) de sorgho :

- Vari6t6(s) de mil 3 mois :

- Varit6(s) de mil 6 mois :

Sur 2 carr~s piquet6s de 25 m2 ( 5 m X 5 m) implant6s dans la parcelle
avec l'aide du coordonnateur, r~aliser les mesures suivantes au cours du
cycle

CarrA de rendement N' 1

Mesures Sorgho Mil 3 mois Mi 6 mois

!Nombre de poquets! i--
apr~s dtmariage ! I

------- d---ats------ ----------------- ----------------- -----------------
W~ombre de plantes!,,,

aprts d6mariage
- -- 

I-- --------- -------- I- ----------------- I!Nombre d'6pis A
la r~colte

*----------------------- - -- - - - - - - - - - - - -- - - - - - - - - - - -!Poids total 6pis ! -----
* en kg
----------------------------------------------------------------------------
!Poids total de
* grain en kg

Carr6 de rendement N ° 2

Mesures Sorgho ! Mil 3 mois Mil 6 mois
-------- --------------- ----------------- -----------------
!Nombre de poquets! -

---------------- -- - - - - - - - -- - - - - - - - -- - - - - - - -

' apr s d~m riage , --

!Nombre de plantes! -Sapz~s d~mariage !

------------------------------------ ----------------- ----------------- -----------------------------!Nombre d' pis 6

la r~colte
---------------------- ------- I---------- ----------------- -----------------!Poids total 6pis

en kg
-------------------------------- ------ I----------- ---------------------------!Poids total de ----* grain en kg
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Evaluation du rendement de l'ensemble de la -oarcelle de brousse

SORGHO_:

- Quantit6 d'6pis r~colt6s: Unit6 _ _Kg/unit6 :

- Quantit6 d'6pis stock6s : _ Unit6 : _ Temps :

(unites selon le mode de transport botte, bassine, charette...)

Observations-:

MIL DE 3 MOIS

- Quantit6 d'6pis r6colt~s: Unit6 : _ Kg/unit6 :

- Quantit6 d'6pis stock6s : Unit6 _ _Temps :

(unit6s selon le mode de transport botte, bassine, charette...)

Observations

MIL DE 6 MOIS

- Quantit6 d'6pis r6colt~s: Unit6 _ _Kg/unit6 _

- Quantit6 d'6pis stock6s : Unit6 _ _Temps :

(unit6s selon le mode de transport botte, bassine, charette...)

Observations;



IFDC/SFRP/TOGO 
20

63. DES AUTRES PARCELLES (CASE OO BROUSSE) CULTIVEES EN SORGHO & MILS

- Culture SORGHO/PETIT MIL/MIL 6 MOIS - Surface parcellaire M

- Parcelle N* : I / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10
Sur 2 carr6s piquet6s de 25 m2 ( 5 m X 5 m) implant6s dans la parcelleavec l'aide du coordonnateur, r~aliser les mesures suivantes au cours du
cycle

Carr6 de rendement N0 1

Mesures , >rgho ' Mil 3 mois ! Mil 6 mois
- -------------------------------- ------------------!Nombre de poqucts!

* apr~s demariage !

*----------------I--------------------------------------------------------- -------------------- - - -- - - -!Nombre de plantes! --Sapr~s d~maridge !

- - -- -- -- - i-- ---
No br d pi ------------------------------------------------------------ 

----------------- ------------------

-------------------- ----------------- ----------------- -----------------!Poids total 6pis
* en kg I

--------------------------------------- ----------------- ------------------ -- -- - - - - - -!Poids total de ----
* grain en kg

Carr6 de rendement N° 2

Mesures Sorgho Mil 3 mois , Iil6z mois-----------------...........

--------------------------------------- ----------------- ----------------- -- -- - - - - - -
!Nombre de poquets! ,---Sapr~s d~mariage !

- - - - ------------------- I------------- ---------------------------------- -----------------!Nombre de plantes!
apr~s dmariage !

I-- --------. . ---------------- -----------------I
!Nombre d'Lpis A

la r6colte
--------------- -----------------I. I------------------- ---I!Poids total 6pis ,en kg

------ ota-d---------- ----------------- ----------------- -----------------
!Poids total de

grain en kg !

Ob servations:

(7.SI
I,.,"
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- Culture SORGHO/PETIT MIL/MIL 6 MOIS - Surface parcellaire H

- Parcelle N* : 1 / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10

Sur 2 carr6s piquet6s de 25 m2 ( 5 m X 5 m) implant6s dans la parcelle
avec l'aide du coordonnateur, r6aliser les mesures suivantes au cours du
cycle

Carr6 de rendement N0 1

Mesures Sorgho Mil 3 mois Mil 6 mois
----------------- I ----------------- ----------------- -- --------------

!N-mbre de poqu,_:t.-.2
apr~s demariage !

I---------------------- -- -- - - - - - - - - - - - - - - - - - - - - - -
!Nombre de plantes!
apr~s d~mariage !

I----- ----- I---I---------------------------------------------------- -
!Nombre d'6pis A
la r~colte

-------------------------------------- ----- I------------ ------------------- -- - - - - - -!Poids total 6pis
* en kg
I-I--------------------- --------------- ----------------- --I -------

!Poids total de
* grain en kg

Carr6 de rendement N0 2

' Mesures Sorgho Mil 3 mois M1. 6 mois
---------------------------------------------------------- ---------------- -----------

!Nombre de poquets!
apr~s demariage !

------------------------------------------ ----------------- ------ I----------- ------------------!Nombre de plantes!
apr(s d~mariage ! I

-- -- - - - - ------------------ I--------------------- ------------------ ------------------!Nombre d'epis i
la r~colte

-- -- - - - - --------------------------------------- ------- I----------- ------------------

!Poids total 6pis
* en kg

------------------------- --------- I--------------------- ------------------ ------------------
!Poids total de
* grain en kg

Observatilons:
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- Culture SORGHO/PETIT MIL/MIL 6 MOIS - Surface parcellaire :

- Parcelle N* : I / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10

Sur 2 carr~s piquet~s de 25 M2 ( 5 m X 5 m) implant~s dans la parcelle
avec l'aide du coordonnateur, r6aliser les mesures suivantes au cours du
cycle

Carr6 de rendement N0 I

iMesures Sorgho Mil 3 mois Mil 6 mois
------------------- I------------ ----------------- -- - - - - - - - - - - - - - - - - -!Nombre de poTets!
apr(-s dmariage !

t-------------------- 
-----

!Nombre de plantes!
* apr~s d~mariage
------------------- --------------------------------------------
!Nombre d'6pi. A
la rcolte

-------------------------------------------------------------- ------------------- -----------------!Poids total epis
* en kg

_ II---------- --------------------------
!Poids total de* grain en kg

Carr6 de rendement N0 2

m Nesures Sorgho Mil 3 mois Mil 6 mois
Nmredpout!------------------- ----------------- ----------------- -----------------!Nombre de poquets! ,
apr6s d~mariage !

--- - --------------------------------- -- - - -- - - -!Nombre de plantes! --
apr6s d6mariage ! I

-------------- --------------- ----------------- -----------------!Nombre d'epis ,Sla recolte
-- - -I--------- ------------------ ---

!Poids total 6pisS en kg ,
ek--------------- ----------------- ----------------------------------

!Poids total de
* grain en kg

I I I(

Q~bseva t ons
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7 VENTR DU GRAIN

71 SORGHO

Date!
Lieu de vente * --------- Quantit6 tnit6 !Prix (fcfa/unit6

!jour!mois!
--------------- ------------ -------------------------

Au vi la e au ma ch (p!i e ........... ). . . . . .

II I III

II I III

Ijor~os I

II I I

I I I

I I

I Au village, au march6 (pr6ciser quel march6.

Ob rvaipn

I I I

I I 
,I

I I iII

I I

I I III

:Au village, au march Cprciser que mnarch...
Observation

72 MIL E 3iMOI
' i D te ', ii
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73 MIL DR 6 MOIS

DateLieu de vente * ---- Quantit6 ! Unit6 !Prix (fcfa/unit6!
!jour!mois!

-- - --- - - -- - - -- - - - --- -------- -------------- -----------------

Au vlaeaumrh pcie ulmr6......I .

I I
tA I I i

I ' '

I I II
II I II
I 

I,I I I
Ii I

I I II 
I

I I
I.I

II III

II I II

I uIilae au Inrh (rciequl lac~

CI.srvptiInI

I ' ' ' ' )
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8 TRANSFORMATION ET VENTE SOUS FORME DE BOISSON

Date !Quantit6 fabrique! Travail en heure ! VenteLieu de vente *------------ ----------------------------------- -----------S!jour!mois!kg grain!l bi~re !Homme!femme!enfant!Litres!fcfa
-- -------------! -- -- --------------- I-----------------I--- ------A Village , a I I , m ! I ....II I I I I I I I I

I i I i i I , I
I I I I I I I I I

II I I I I I I I I
II I I ! I I I I I

I I I I I I I I,I I
I IIII I. I III I I I I I I II

0 Prix obtenu pour la quantiti totale vendue.

Rernarque La diff6rence entre la quantit6 de boisson fabriqu~e et venduecorrespond & ]iautoconsomnatio, du m6nage.

Obse-rvationo
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Appendix (CNOT SUR L'ENQIETE RUDGeT AU NIGER

1. L/ECHANTILL.ONNAGE

11. Les paysans seront choisis parmi ceux qui ont 6t6s~lectionn~s dans l'chantillon du suivi agronomique.
12. Dans le village experimental (Tchizon), deux paysans, unhomme et une femme seront choisis pour chaque option.Puisqu'il y a 4 options, un total de 8 paysans (4 hommeset 4 femmes) sera s~lectionn6 dans ce village pour

l'enqutte budget.

13. Dans le village t6moin (Maiguero) 4 paysans, 2 hommes et 2femmes seront s6 lectionn6s pour l'enqu~te budget.
14. Le choix d~finitif des 8 + 4 paysans (6 hommes et 6femmes) sera effectu6 par le coordonnateur national, entenant compte des capacit6s de collaboration de chacun.
15. Pour le budget partiel par culture (temps de travaux) , onretiendra pour chaque paysan ses 2 parcelles collectivesprincipales cultiv~es en 1989 en mil/ni6b6. L'une serachoisie dans un "champ de case" (le principal champ situ6pr6s du village) et l'autre dans un "champ de brousse" (leprincipal champ 6 loign6 du village).

2. FREQUENCE DE COLLECTE DES DONNEES

Deux visites par mois, A intervalle de 15 jours seront effectu~espendant la p6riode de culture (de la preparation du sol A laphase finale de r~colte).

Les visites seront ensuite mensuelles (collecte des donn~es surla commercialisation de la production).

3. LES PRIX Dii MARCHE

Obtenir des publications locales avec une frequence hebdomadaireles prix officiels et r6els du march6 principal de chaque villagepour le mil et le ni6b6.Des donn~es couvrant toute l'ann6e sont n~cessaires. Faire6 ventuellement une enqu~te.
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DONNEES SUR L.S CULTURES ET BUDMETS DXPLOTTATTON AUl NIGER

OPTION DE FERTILISATION 1 2 3 4

1. IDENTIFICATION ;
- Paysan : 

Sexe MASCULIN / FEMININ
- Groupe ethnique 

_

2. LOCALISATION

- Pays :

- Village

3. RESSOURCES DISPONIBLES_

31 D~pn~i~t~en main d'eve FMLILE

Nom6bre A Temps partiel--------------------------------------------------------------

Plein temps Pendant campagne! % du temps----------- -----------------
Ho me j - -- -- -I*------------------------ - -- - - - - - -I Hommes ,

Enfants 
,

II 

I
II 

i

Observations sur les activit6s r~mun~r~es des membres de la familletravaillant A temps partiel et leur apport (argent, mil ...) avec lavaleur estim6e au moment de l'apport
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32. Rquienment en traction Anitalfl

OUI/NON. Si oui, fournir les informationa suivantes

Type de traction I Bovine Asine
4 ------------------------ ------------------------ ----I..................

INombre d'animaux dresses! 0 / 1 / 2 / Plus 0 / 1 / 2 / Plus

Equipement : CHARRETTE / CHARRUE / POLYCULTEUR / AUTRE (Pr~ciser)

Autre 6quipement

Observations : Pr~ciser en cas d'6quipement en commun le nom des
autres propri~taires pour chaque type d'6quipement et la part de
propri6t6
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33. Disponibilit6 en terre

!Champ!Distance!Surface!Gestion /*!Parcel-!Surface!Culture sem6e!Culture sem6n
N ! en km I en ha!acquisiti.! le No ! en ha I en 1989 ! en 1988

-I--------------------- -------------------------- --------------- --------------- -- - - - -I I I I I I I I' 1 ! '!l 2 3 4! 1 !'
I I

!A B C D! 2
! 2 I 

'~! B C D! 2

II I I IIII

3

I I I i I I I

3 !l 2 3 4! 1 'II I I I III

S'!A B C D! 2
I!II I I I

4 !1 2 3 4! 1

I I I I III
I A B I I I 

3 ! 1 Ii 2 3 4! 1 II I I I I I I I

!A B C D! 2SII I I I I I

6 !l 2 3 !

'~! B C D! 2

I I I I I 3 II
II I l I I II

4 !1 2 3 4! 1 I '

!A B C D! 2II I I III

3 1 !
I I I I I I I I. 5*! 23 ! I I I

I I I I I I I I

2 = C IA B C Dl 2 B = I
I I I I 3 ! I

I Ii I I

3 = C 1 3 4' 1 C
I I I s I I I ' i B C DI 2 1 '
I I I I I I I

I I I I 3 I
I I I I I,,

7 I I 1 2 3 4! 1 1
tII I I I I

I I I I I I

I I 2 I 3 !. II

I I I 2 I I 2

* 1 :Champ individuel sous conduite d'un homme A :H~rit6
2 =Champ individuel sous conduite d'une femme B =Achet6
3 :Champ collectif sous conduite d'un homme C = Lou6
4 :Champ collectif sous conduite d'une femme D = Pr~t6
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33. DisponibilitA en terra (suit )

!Champ!Distance!Surfacel Type de *!Parcel-!Surface!Culture sem~e!Culture sem6e!

N*! en km len ha! gestion ! le N °  en hal en 1989 en 1988
I .----------- -! -------- ------------- -------------

!8 i l 2 3 4! 1

! ! L ;A B C D!- 2 !
89 !l 2 3 4! 1

II I I I II l

! A B C D! 2

II I i I I I

9 ! I 2 3 4! 1 I
I I I I I I II

I I !A B C D! 2 -
I I I I I II

i 3

I I I I I I I I

1i0 ! 1 !i12 34! 1 I

II I I I I II

I!A B CD1 2 I

I I I I I

III I I 3 I I

III I I I I I

* 1 = Champ individuel sous conduite d'un homme A = H6rit6

2 = Champ individuel sous conduite d'une femme B = Achet6

3 = Champ collectif sous conduite d'un homme C = Lou6

4 = Champ collectif sous conduite d'une femme D = Pr~t

Observations
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4 BUDGET PARTIEL POUR LE MIL PT LE NIEB :

41. CHAMP DE CASE (le principal champ A proximit6 du village)

- Culture MIL/MIL+NIEBE - Surface occup6e : Ha

- Champ N° : 1 / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10 - Parcelie N° 1 / 2 / 3

TRAVAUX CULTURAUX COMMUNS AUX mil et ni~bA CHAMP DE CASE

Main d'oeuvre utilis~e en jours (*) I
DATE -----------------------------------------

!PREPARATION DU SOL --------- ! Familiale I Salari~e
FT SOINS CULTURAUX !jour!mois! -------------------- ---------------------

!Hommes!Femmes!Enfant!Hommes!Femmes!Enfant!

!Nettoyage (d~souchage, ' I I
!ramassage, by.-alis) I , , , , , ,
!Transport engrais I I
I I I I I I I I II

!Labour
II I I I I I I II

!I er 6pandage engrais I I

!Enfouissewent engrais i , I I
*i I i i i II

!ler sarclage I I
SI I I I I I I I I
Si I I i I i i I .,i

;Transport azote
I i I I I I I

!ler apport d'azote I I I I I I
II I1 I I I I I II

!Transport azote I
a a I I I I

!2nd apport d'azote I
SI I I I I I I I I

!Second sarclage I 
II I I I I I I I I

!Autre (sp6cifier) I I I
III I I I I . I I I

II I I I I I I I I
I I I i I I I i I

* Nombre moyen d'heures de travail par jour (Voir tableau ci-dessous

Observations _
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TRAVAUX CULTURAUX COMMUNS AUX ml et nJAbA CHAMP DER CASE (Suite)

Nombre moyen d'heures de travail par jour :

Operations !Hommes !Femmes !Enfants! Op6rationn!Hommes !Femmes !Enfants!-- --- ----------------------- -- -- -- ! ------------ ---------- ------
!Nettoyage !Transport !

i azote I

!Labour I !Epandage !
I I azotI

!Transport ! ISarclage I
i engrais

!Epandage I I !Autre I I I I
Si I I I I I

!Enfouissement! I I
engrais

.?bservations :

/
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TRAVAUX CULTURAUX COMMUNA AUX mil et ni~bA CHAMP DR CARR (Ruite)

Utillsatton de la traction animale pour la pr~paration dt aol et l'entretien :

Mode de paiement
Unit6 -------------------------------------

Oprations Temps !(jour/ !Total pay6! Paiement en nature
mis !heures)! en fcfa !--------------------------

!Nature*!Quantit6! Prix
!et unit6!par unit6

I--------------------------------I... ~------- ------- ---------- -------------------------------------------

!Kettoyage
III I I I

!Labour I
II I I I Il

!Transport des engrais
I I I I I II

!Enfouissement
I I I I I II

!ler transport d'azote I
SI i I I

!2nd transport d'azote' I I I I

!ler sarclage !
iI I i I I I

!2nd sarclage ! I I I I

!Autre (pr~ciser)
II I I I I I

I I I I I
I I I I I
I I I I I

I I I I I I

Pr6ciser la nature du bien donn6 Mil, sorgho, travail...

Observations :



IFDC/SFRP/NIGER 9

TRAVAUX SPECIPTOURS AU MIL CHAMP DE CASE

!Utilisation de la main d'oeuvre en jours*!
DATE !-----------------------------------------

I f (avec ou sans! ----------! Familiale ! Salari6e
ni~b6) !jour!mois! -------------------- --------------------

----- !Hommes!Femmes!Enfant Hommes!Femmes!Enfant!

!SemisI _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

•i i I I I I , i I

!ResemisII I I I I I I I I

!Remplacement des ! ! I I I I I

manquants
!D~mariageI I I I I I I I I I

!RFcolte des 6pis I I I I I I I I
II I I I I I I I I

!Transport des 6pis! I ! I ! I
I I I I1 I I I I II

!Coupe des tiges I I
I I I I I I I I I I

!Transport tiges I I I I I
II I I I I I I I I

!Autre (pr6ciser) I I I I I
I I I I I I I I I I

I I I I I I I I

II I I I I I I I I

II I I I I I I I I

II I I I I I I I I

I I I I I I I I I

Observations :

T.
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TRAVAUX SPECIFIOUES AU MIL CHAMP DE CASE (suite)

* Nombre moyen d'heures de travail par jour pour le mil

I Operations !Hommes !Femmes !Enfants! Operations !Hommes IFemmes !Enfant
------------------------- I------------- ------- ------- I----------------- I--------I--------------
!Semis ! !R6colte tige!SI I I I I I I

!Remplacement ! ! !Transport
, ,.tine

!D6mariage ! I ! lAutre

!R6colte 6pis I I I IIII I I I I

!Transport ! !
6pis I I I I

Utilisation de la traction animale pour la culture du mil (avec ou sans ni6b6

Mode de paiement
' Unit6 -------------------------------------

Op6rations I Temps !(jour/ !Total pay6! Paiement en nature
I mis !heures)! en fcfa !

!Nature*!Quantit6! Prix
SI !!et unit6!par unit,

I-------------------------------- ---------------- I-----------------------------------
!Transport des 6pis ,

II I I I I I

!Transport tiges !
I I I I I

!Autre (pr6ciser) I I !
I I I I I I

I I I II

* Pr~ciser la nature du bien donn: Mil, sorgho, travail..

Observations :
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TRAVAUX SPECIFIQUES AU NIERE CHAMP DE CASE

!Utilisation de la main d'oeuvre en jours*!
I DATE ! -----------------------------------------

TNIEBE - ! Familiale Salari~e !
(travaux sp~cifiques) !jour!mois! ----------------------------------------

I ! ! !Hommes!Femmes!Enfant!Hommes!Femmes!Enfant!
--------------------------- -------- ------ ------ ------ ------

!Semis ! !II I I I I I I I

!ResemisI I I I I I I I I

!Remplacement manquantsII I I I I I I II

!Traitement 1 I I* I I I I I II

!Traitement 2 ! !
II r I I I I i It

!Traitement 3 ,
II I I I I I I I

!ler r~colte gousses

I I I I I I I II

!ler Transport gousses ! ! !

II I I I I I II

!ler battage

II I I I I I I II

.ler Transport rnarch6 et!
vente

!2nd r~colte gousses

!2nd Transport gousses

I I I I I I I I

!2nd battage ! !

SI I I I I I i I

!2nd Transport march6 et!
vente _ _ _ _ _ _ _ _ _ _ _ _ _

!3me rcolte gousses

!I I I I I I I I

!3me Transport gousses ,

II I I I I I I I

!3ne battage

I I I I I I I I II

!3me Transport marche
et vente -

!Rcotte oanes

I I I I I I I II

!Transport ganes

II I I I I I I I

!Autre (pr~ciser)
Obi I i i I I I

II I I l I I I I

!e ve tI I I I g I I

I I! I I I I I I

II I I I I I I II

Obevains ___________________________________
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Observations (suite)

TRAVAUX SPECIFIQUES AU NIEBE CHAMP DE CASE (Suite)

* Nombre moven d'heures de travail par lour pour le ni~b6

* Operations !Hommes !Femmes !Enfants! Operations !Hommes !Femmes !Enfants
--------------------------------------- I------- ------- -------------------------------- I--- -------

!Semis !R6colte fane! £
* I I

!Traitement !Transport
! (1 2 ou 3) fane!
!R~colte gous.! ! ! !Autre !
I I I I I I I I

!Transport ! ! I I I I

zousses!

Observations :
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TRAVAUX SPECIFIOUES AU NIEBE CHAMP DE CASE (Suite)

Utilizatlon de la traction anfmale Dour la culture du nigbA -

Mode de paidment
p nTp !Unit6! -------------------------------------

Operations Temps !(Jour/ !Total pay6! PaLement en nature
mis !heures)! en fcfa ! --------------------------

! !Nature*!Quantit6! Prix
I !et unit6!par unit6!
------------------- ------------ -------.-------------------------------------------------I----------------------------------------------

!Transport gousses 1I I I I I I II

!Transport gousses 2

!Transport fanes
III I I I II

II I I I I
!Autre (pr~ciser) !! !!,

lI I I I I II
I I I I I I I

I I I I I II
I I I I I I

I I I I III

III I I I

Pr~ciser la nature du bien donn: Mil, sorgho, travail.

Observations :



IFDC/SFRP/NIGER 14

4. BUDGET PARTIEL POUR LE MTL ET LE NIEBE (SUITE)

42. CHAMP DE BROUSSE(e DrincipDal champ Aloign6 du village)

- Culture MIL/MIL+NIEBE - Surface occup6e : _ Ha

- Champ NO : 1 / 2 /3 / 4 / 5 / 6 / 7 / 8 / 9 / 10 - Parcelle NO I / 2 / 3

TRAVAUX CULTURAUX COMMUNS AUX mil et ni4bA CHAMP DE RROUSsE

Main d'oeuvre utilise en jours (*)
DATE -----------------------------------

!PREPARATION DU SOL , I Familiale I Salari6e
ET SOINS CULTURAUX !jour!mois! -------------------- j --------------------

! !Hommes!Femmes!Enfant!Hommes!Femmes!Enfanti

!Nettoyage (desouchage,
* collecte, brolis) __ __, _ _ _, __ ___ __ _
ITransport engrais !I I ! I I i iI

!Labour ! !I I I I I I I I II

!i er 6pandage engrais I I I ,II I I I I I I II

!Enfouissement engrais 1 1 I

IlerI I I I I I I

!ler apport dazoteI !
II I I I I I I I" I!Transport azote ! !! !!

III 
I I I I I I!2nd apport d'azote ! !i! !i!

!Second sarelage I

III I I I I I I I

!Autre (sp6cifier) 1 I -! ! I ! !

I I I I I I I I i I

a I I I I I I I I

!I I I I I I I I I

SNombre moyen d'heures de travail par Jour (Voir tableau ci-dessous

Observations _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TRAVAUX CULTURAUX COMMONS AUX milet ni~b6 CHAMP DE PROUSSE (Suitel

Nombre moyen d'heures de travail par jour v

Op6rations !}Iommes !Femmes !Enfants! Op6rations!Hommes !Femmes !Enfants!
--- -- --- -- -- -- -- -- !--------I -------------I----------------------!Nettoyage I !!iTransport ,I J I ,I z o t e I I I I

!Labour ! !Epandage
, , I azote I ,

!Transport , ! ! !Sarclage
* enarais ,
!Epandage I , lAutre

g i lII I

IEnfouissement! I
* enzrais I i

Observations :
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TRAVAUX CULTURAUX COMMUN AUX mil et nijbh CHAMP DE BROUSS (sulte)-

Itiligation de 3l; trCtn aimple gour In ux&~Darat,1ont 110 1o Aet 'atet

S"Mode de paiement' ! ! U n i t 6 --. .... -'
Operations n Temps !(jour/ !Total pay6! Paiement en nature -

mis !heures)! en fcfa !
!Nature*!Quantit6! Prix' *..l et unit,!par unit6!------------------------------------ 

---------------------------- 
----!Nettoyage

I I I*

!Labour I I . . II____ I I * I I
!Transport des engrais ,I , I , II

!Enfouissement I I•I 
* , I I I

!1er transport d'azote• I I * III

!2nd transport d azoteI I * I II

!er sarclageI 
I I I I

!2nd sarclage ! I ,I III 
I

'I , I I II I I I I

!Autre (pr~ciser) !!,! 
,

I " '* * III I I i

IPrciser la nature du bien donn, Mi, sorgho, travail.

Observations __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TRAVAUX SPECIFTQUES AU MIL CHAMP-DE-BROUS F

!Utilisation de la main d'oeuvre en jou rs!
DATE I ------------ _----------------------------kiL (avec ou sans! --------- Familiale ! Salari6e Inib6) !Uour!mois! -------------------- --------------------

I!Hommes Femmes!Enfant!Hommes!Femmes!Enfant!

!Semis ! !I I I I I I I I I I
I I I I I I II I

!ResemisII I I " I I I I I I

!Remplacement des
manquant.. ,__ __ __ __ __ __ _ _ _

!D6mariage !I I I I I iIII

!R6colte des 6pis !II I I I I I I I I

!Transport des 6pis!
lI I I I l I I lI

!Coupe des tiges ! ,II I I I I I I I I

!Transport tiges ! ! !

tI I I I I I I I I
II i I I I I I I

!Autre (pr6ciser) , !,!!!!!

I I I I I I I I I

II I I I I I I I I
1 I I I *I I I I I

Observations! !

I I I I I I I
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TRAVAUX SPECTFTOpURS AU MIL CHAMP DE BROUSJ -(-suits)
*Nrlmbre moe hue etravail par jniur nnur le mil

Operations !Hommes !Femmes !Enfants! Op6rations !Hommes !Femmes !Enfants!--------- ----------------- 
I ------- I ---- I-- ------ I!Semis , !Rcolte tige;

- ---I I I I I I
!Remplacement i Transport

I I t re!Dmariage ,Autre , 
I

I 
I 

I I I

!Rcolte 6pis I , 
III I I II 
ITransportI 

I I
Iasr I I ! I I I

..e ..... 1 RS~ j b
Utilisation de la traction animale pour la culture du mu] (avec ou sans ni~b 1

Mode de paiementUnit6 --------------------------------------Operations 1 Temps !(jour/ !Total payS! Paiement en nature
mis !heures)! en fcfa I ----------------------' ' !Nature*!Quantit6! Prix

I IIII

I let unit6!par unit6!-- - -- - - - - - - - - - -- --- -- - -- - -- - - -------- ---------!Transport des dpis

!Transport tiges
I I I I

!Autre (pr~ciser)I 
IIII 

IIII 
I I I

I I

* Pr6ciser la nature du bien donn6 Nil, sorgho, travail...
Observations 

:



IFDC/SFRP/NIGER 19

TRAVAUX SPECIFIOUES AU HIEBE CHAMP DE BROUSSR

!Utilisation de la main d'oeuvre en jours*!
DATE ! ,

- -NIEBE.' ! Familiale Salari~e
V (travaux sp~cifiques) !jour!mois! -------------------- --------------------

!Hommes!Femmes!Enfant!Hommes!Femmes!Enfant!
--------------------- ~ -------a------ a-------a-------a-------a-------' . . . . . .

!Semis
a a i a a I I a

!Resemis

!Remplacement manquants ! ! I I ! !
I I a I a I I I

!Traitement 1 .

!Traitement 2
II I I I I a a I I

!Traitement 3 . .III I I a I a

!ler r~colte gousses

!ler Transport gousses

!ler battage

.ler Transport march6 et! !
vente _ _ _ _ _ _ _ _, _ _ _ _ _ _ _ _

!2nd r~colte gousses

!2nd Transport gousses
I a a a I I I

!2nd battage

!2nd Transpor b marcht et!
vente _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

!3txme rtcolte gousses .I I I I a I I I

!36me Transport gousses ,IIIII I I I I

!36me battage ! a

!36me Transport march6 a I
et vente a

!R~colte fanes
I I I I I I I , a

!Transport fanes

!Autre (praciser) , ! !
O b s e r v a I I

I a a a a a a a I

Observations : _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Observations (suite)

TRAVAUX SPECIFIQUES AU NIEBE CHAMP DE BROUSSE (Suite)

* Nombre moven d'heures de travail par jour Dour le ni6b4

Operations !Hommes !Femmes !Enfants! Op6rations !Hommes !Femmes !Enfants
-------------- I - --- ------- ------- I I---------- I --------- I-------

Semis !R6colte fane!
III I I II

!Traitement ! !Transport i
(1 2 ou 3) fane .  i

!R6colte gous.! ! I lAutre
I I I I I II

!Transport ! I

OU esI II

Observations :
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TRAVAUX SPECIFIOUES AU NIEBF CHAMP DE BROT1SSE (Suite)

Utilisation de la traction animale pour la culture du nijbA v

Mode de paiement
, Unit6 --

Operations I Temps !(jour/ !Total pay6! Paiement en nature
mis !heures)! en fcfa !--------------------------

!Nature*!Quantit6! Prix
, !et unit6!par unit6

------------------------ ----- -- ---------- ------- - -

!Transport eau trait- I 1 1 1
-ments _ _ _ _ _ _ _ __

!Transport gousses 1!I I IIII

!Transport gousses 2 ! !
I ' * I I I I

!Transport fanes
IIIII I I

SI I I I I l!Autre (pr~oiser) !!!!!

tI .I I I I I

I I i M l I I I

sI rI I I I III I I I I I

|I I I I I I

II I I I I I

*Pr~ciser la nature du bien donn6 Mil, sorgho, travail...

Observations __ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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5. UTILTSATION D'AUTRES INTRANTS POUR TOUTE L'EXPLOITATION

DATE !
!iTNTRANTS (fumier, engrais, --------- !QUANTITE! UNITES ! COUT
pesticides, mat~riel ...... ) !jour!mois! I PAR UNITE

------------------------------------------- -------------------- ----- -I------ -----------

Obevain :(rcie losui s't d'nitt detn A n a

I I I I I I I
I i I I i I

I I I I II
!I I I I i

II I I I II

I I I I !i

II I II I

iI I i . Ii

I I I I III

I I I I I II
I I I i I

I I I I I I

i I I I i I

II I I I II

III I I I

II I IIII

iI I I Ii

I I I I I I
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6- LA PRODUCTION

61- CHAMP DE CASE (le principal chamn A proximitA du villagpe

- Vari6t6(s) de mil :

- Vari6t6(s) de ni6b6 :

A EVALUATION DE LA PRODUCTION PAR SONDAGE

Sur 2 carr~s piquet6s de 100 M2 (10 m X 10 m) implant6s dans la parcelleavec l'aide du coordonnateur, r6aliser les mesures suivantes au cours du
cycle

Carr6 de rendement N* 1

Mesures MIL , NIEBE
------------ ----------------------- ----------------------
Nombre de poquets
1 mois apr~s semis

----------------------!---------------------- -----------
Nombre d'6pis A

* la r~colte
----------------------!----------------------- ------------Poids total d'6pis
ou de gousses en kg--- -

-- -------------- 
-- - - - - - - - - - - - - - - - - - - - - -Poids total de

grains en kg
--------------------- I ---------------------------
!Poids total de paille!

ou fanes en kg !

Carr6 de rendement N0 2

Mesures M NIL NIEBE
--------------------------- ------------------------- ------------Nombre de poquets
I 1 mois apr~s semis ----

NnredpsA---------------------------------------------- ---------------------- -----------------------

! Nombre d'6pis A !,
! la r~colte !,--- a-r------ !---- --------------------------------------------

Poids total d'6pis !
ou de gousses en kg!
-------------------- I------- ------------------------ ------------

Poids total de I ---
grain en kg I I

--------------------- ---------------------- ---------------------!Poids total de paille!
* ou fanes en kg

Observations 
_
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2413 EVALUATION Dli RRNDMnT RL PACLLE DR CASR PAg gNQURgTp gT PRRR
L.F MIL

R~colte en vert pour la soudure
! I Nombre de ! Nombre d' I Nombre de ! Nombre d'Date I bottes ! epis/botte I Date , bottes ! 6pis/botte----.------------------- - -'

I I------------------------------------------ 
------------- -----------I I ' ! - --I 

III 
I I II

II 
I 

I

I e* 
.. -

* 
I 

I
I I I

I I

I II I

BotI 0  
oIr -----------------

d'6pis Botte enti~re! grain------- ------- ---------------

2I

3I

I 4 I

Observations 
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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B EVALUATION DU RENDEMENT DE LA PARCELLE DE CAS. PAR ENQUETE ET PESEE (suit

LEA IRBR

R6colte en vert pour la soudure (et la vente):

I Nombre ! Estimation ! Estimation Prix totalDate d'unit~s ! kg / unit6 ! fcfa/unit6 ! en fcfa
----------- I ------------- ------------ ------------ ----------------------------------------------

IR~ Ite Nobr 
IEhrtlo! nk

N ! t -- - --I I

I l I 
I . . . . . .

I I I I I
I I I I I

!sacs gousse!gousses No du sac grains du sac
I-------------------------- --------------------------- 

-----

2 2

II 
I

2 1

I I I

I 
I

31

II 
I II

-- -- -- -- -- --2II 
era

O b e v t on _ _ __,__ __ _ _ _ __ _ _I__ _ _ _ __ _ _ _ __ _ _ _ _
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6- LA PRODUCTION (ShITR):

62. CHAMP DE BROUSSE (le principa] chamD ejnogn6 du villagep

- Vari6t6(s) de mil :

- Varift6(s) de ni6b6 :

A EVALUATION DR LA PRODUCTION PAR SONDArp

Sur 2 carr~s piquet6s de 100 m2 (10 m X 10 m) implant6s dans la parcelleavec l'aide du coordonnateur r6aliser lee mesures suivantes au cours du
cycle

Carr6 de rendement N* 1

Mesures MIL NIEBE

- Nombre de poquetsI mois apr~s semis

------------------------------------- ---------------------- ----------------------* Nombre d'6pis &
* la r~colte

-.... ----------------
* Poids total d'6pis -

* ou de gousses en kg
---------------- 

-----------------------------

Poids total de --
grains en kg

total-- de--a-l-- ---- ---------------------- ----------------------
!Poids total de paille;

ou fanes en kg

Carr6 de rendement N° 2

?Mesures MIL ' NIEBE
*---------------------------------------- ---------------------- ----------------------SNombre de poquets,

I 1 mois aprts semis

---------------------- I--------------------------------------- -----------------------' Nombre d'6pis A
la rcolte

---------------------- I--------------------------------------- -----------------------Poids total d'6pis 1
* ou de gousses en kg
--------------------- I ---------------------- ----------------------- I
} Poids total de ,

-- grain en kg I '
----------- 

--------------------- ----------------------Poids total de paille!
ou fanes en kg

Observations 
:
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B RVALIJATO U RNDFMFNT nfl- LA PARQELLR DF PROSSE PAR ENODETR RT PRSRR
LEJIIL27

R6colte en vert pour la soudure

I Nombre de ! Nombre d ! Nombre de ! Nombre d'Date bottes ! 6pis/botte ! Date ! bottes ! 6pis/botte
-------- ------------- ------------ ---------- ------------- ------------

* ! - - - I I I
II 

I* 

I

* I 
" 

IIII

II 
II

II 
I I

Recolte en sec (p~riode normale de r6colte)

- Quantit6 de bottes r~colt~es sur toute la parcelle:__________

- Poids mayen d'un 6chantillon de botte

IPoids 
en kg

I I I

Io t I* I o r -- - - - - - - - - - - - - - I

2 2

3

4

Observati~ons _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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63. AUTRE CHAMP DE CASE OU PPOISSS CULTIVEES EN MIL/NTR!

- Culture MIL/MIL+NIEBE - Surface occup6e __ Ha

- Champ N* : 1 / 2 / 3 /4 / 5 / 6 / 7 / 8 /9 / 10 - Parcelle N* 1 / 2 /3
- Vari6t6(s) de mil :

- Varit(s) de ni6b6 :

Sur 2 carr6s piquet~s de 100 M2 (10 M X 10 M) implant6s dans la parcelleavec l'aide du coordonnateur, r6aliser les mesures suivantes au cours du
cycle

Carr6 de rendement N° 1

Mesures MIL NIEBE
.------------------ ---------------------- ---- --------------Nombre de poquets
I mois apr~s semis

-------------------- ---------------------- ----------------------
Nombre d'6pis a

' la r~colte
I -

------------------------- 
----------------------Poids total d'6pis

* ou de gousses en kg
I --------------------- ---------------------- ---------------------- I* Poids total de

grains en kg
--------------------- ---------------------- --- -- -- -- - -

!Poids total de paille!
ou fanes en kg

Carr6 de rendement N° 2

M Mesures MIL NIEBE

- Nombre de poquets'I mois apr~s semis|

-- - - - - - - - - - -- - - - - - - - - - - - - ---- 
- - - - - - - - - - --

Nombre d'6pis - - - - !! la r~colte|

-------------------------------------------- ------------Poids total d'6pis
I ou de gousses en kg
----------------------- ---------------------- ----------------------- .Poids total de

* grains en kg
--------------------- 

----------------------- ----------------- I

!Poids total de paille!
* ou fanes en kg

Observations 
:
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63. DES AUTRES PARCELLES CASE OU IROUSSES CULTIVEES EN MIL/NTEpR

- Culture MIL/MIL+NIEBE - Surface occup6e _._ Ha
- Champ N ° : 1 / 2 / 3 /4 /5 / 6 / 7 / 8 9 /10 - Parcelle No 1 / 2/
- Vari6t6(s) de mil :

- Vari6t6(s) de ni6b6 :
Sur 2 carrds piquet6s de 100 m2 (10 m X 10 m) implant~s dans la parcelleavec l'aide du coordonnateur, r4aliser les mesures sujvantes au cours du
cycle

Carr6 de rendement N° 1

SMesures M MIL NIEBEI................. . . . . . . . . . . . .! . ...................

---------------------------------- ------------------------------------------------------

Nombre de poquets -I mois apr~s se-mis !i

! Nombre d'6pis ,
S la r~colte 

!

----------- ---------------------- ----------------------

'Poids total d'pis!
ou de gousses en kg

I !

Poids total ded e e N
grains en kgNI E

------------------------ ---------------------- ----------- 7----------

!Poids total de paille
* ou fanes en kg , I

Carr6 de rendement N' 2

* Mesures MIL ,

I-- 
.N EB

-------------- I------------------ ----------------------

Nombre d'pis' la r~colte,

'Poids total d'6pis 
'ou de gousses en kg i!

! Poids total degrains en kg

--------------------- ---------------------- -----------------------Poids total de paille!
* ou fanes en kg

Observations 
:
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63 D~ A ITR S P RCE LES CARE 00l PROU~ gS C 1TVES RNCIJ MT,/NTFRR
- Culture IL/MIL+NIEBE - Surface occup~e __ Ha

- Champ No : 1 / 2 / 3 /4 / 5 / 6 / 7 / 8 /9 / 10 - Parcelle N 1 / 2/

- Vari6t6(s) de mil :

- Vari6t6(s) de ni6b6 :
Sur 2 carr6s piquetes de 100 m2 (10 m X 10 m) implant~s dans la parcelleavec l'aide du coordonnateur, r6aliser les mesures suivantes au cours du
cycle

Carr6 de rendement No 1

Mesures MIL NIEBE
I-------------------------------------- ------------------------ - - - - - - - - - -Nombre de poquets

I mois apr~s semis ---
-- - - - - - - - - - - ------------------

Nombre d'6pis -----------------------
* la r6colte

- .- 
,------------------------Poids total d-6pis !* ou de gousses en kg

---------------------------------------- 
- - - -

Poids total de I--- ----------------------------- I

------------------- ---------------------- ----------------------*Poids total de paille;
• I

Carr6 de rendement No 2
iesures IL NIEBE

- - - - - - - --- ------- ------- ------------------------------PdNombre de poquets
1 mois aprs semis

--------------------- ---------------------- -----------
- Nombre d pis &

ou de gousses en kg

I ---- -----

I

------------------- --------------------------------------
Poids total de

- ograins en kg I
---------------- I--------- ---------------------- -----------------!Poids total de paille;
ou fanes en kg I

Observations 
:

4>
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LA VENTE (Concerne toute la production de l/exploitation en mil et ni6b6)

71 LE MI
Si 1a pduction de mi1 eet vendue a n

- Surface vendue : _ Unit6 : _ Prix de vente

Si In pin de mil est gre nar le Daysan
- Vente de grain :

* Date !Lieu de vente !--------- Quantit& Unit6 !Prix (fcfa/unit6,
'jour!mois;

- I 

'

I ------------------------- ------------- ------------ ----------------

Au illgeau arc6 pr~ise qul. arc6 ....

I 
I I

II I 
'

I 
II I

I 
II II

I I I

I II,uvl g. umnrh (p!ie qu, 
,ch..

(pr~ciser le poids Inoyen de I'unit6 utilis6e)

-Vente de paille:

Lieu de vente * ------- Quantit6 ! Unite ;Prix (fcfa/unit6;
'jour!mois!------------------- 

-------- 
---------- ~ -----------

I I I
.II

SI 
I IIIIII

I I I 
I

I I I 
I

I 
II

I I I

I 
I II'

I 
I

• Au village, au march6 (pr6ciser qul march6...).Eventuellement nature et quantification du service rendu en hangede la paille de mil

Observations

' Li u d ven e , , i Q uan it ! Un t ~ ri ( fc a/ u it1
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72 LENIEBN

Si Ia production de mu est vendue au chamno
- Surface vendue : _ Unit6 : Prix de vente
Si la 11dcto '1m et~r~ a le aar

- Vente de grain

I Date ! ILieu de vente !--------- ! Quantit6 I Unit6 IPrix (fcfa/unit i
!jour!mois! I

--------------------------------------
I 

------------ ------------ ------------------------------------------

II-- -- ---- ----- --- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Au vilae au mach Tt~i

I!I 
I II

I 
I II

•I I III I I I

I I II

I I.I
I I IIII

i I Iii
II 

I I I I

II I I

(pr6ciser le polds moyen de ]Aunit6 utilis6e)

-Vente de Lanes

Date!Lieu de vente - -- Quantit&.. Unit6 !Prix (fcfa/unitI;
IJourlmois! 

I

I

I --------------------------- ------------ ------------- ----------------

,I 
I I I

Au illgeau arc(-(prc 
sr qel arc6 ... 1

I 
I I I

I I II 
I I 

I
I I 

II
I I III 

III
I I I

II 
I IAu village, au march (prcser quel march.. .).

Eventuellement nature et quantification du service rendu en 6changedes Vanes de nieb

Observations
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EFFECTS OF FERTILIZER COMBINATIONS ON

MAT'E SEED YIELDS AND MILLET SEED AND STALK YIELDS

ON FARMERS FIELDS

ABSTRACT

.Lfn 1988, On Farm Trials (OFT) were conducted in 5 villages in the
Kumasi pilot area of Ghana and in 4 villages in the Maradi pilot
area of Niger. A total of 40 households participated in these
trials. In Kumasi, all fertilizer combinations were superior to
the check and differences between combinations involving SSP were
not significant. The 100 N 40 P206 30 K20 kg/ha combination as
Urea + KC1 + SSP was the most promising in terms of physical
response. It gave average maize yield of 3271 kg/ha as compared
to the check of 2057 kg/ha. In Maradi all fertilizer combinations
were also superior to the check, but ground Tahoua phosphate rock
+ Urea was inferior to all combinations involving SSP.
The most promising combination in terms of grain and stalk yield
was 45N 20 P205 kg/ha as Urea + SSP. It gave an average grain
yield of 11.72 kg/ha and stalk yield of 2394 kg/ha. The check
gave a grain yield of 588 kg/ha and stalk yield of 1383 Kg/ha.

The trials were a powerful demonstration to farmers in the pilot
area of the potential for fertilizer use. The results used in
conjunction with previous knowledge of crop response to fer-
tilizers would be useful in formulating the initial fertilizer
options at the village level. Future OFT will cvaluate higher
analysis phosphate materials.

1. INTRODUCTION

The soils of West Africa are generally low in fertility and
fragile. Small farmers have traditionally coped with these
problems by resorting to a bush fallow rotation, which has al-
lowed low but stable levels of crop production. However the bush
fallow system is breaking down in the humid zone and has been re-



placed by continuous cropping of lands depleted in fertility in.many areas of the savanna and sahel zones. There is an urgentneed to develop and test systems of soil management that willincrease crop production substantially at the village level andat the same time protect the natural resource base for agricul-
ture in the region.

The SFRP seeks to identify, characterize and promote fertilizeradoption in pilot areas where fertilizers have a strong potentia.of being used on a sustainable basis. The project is presentlybased in 4-5 villages in each pilot area in the humid, savannaand sahel zones of West Africa, where specific soil fertilityconstraints exist and can be corrected by appropriate fertilizer
use.

1988 was the start-up year of the SFRP. It was decidecd to makeeffective use of the t-owing season by conduct ing simpletrials/demnsonstratins on farmers fields, on re atively l argepl o ls and .invo vi, - farm- er-parti cipati on The obj lective we re
to:

1. Compare varios ti.lizer comb inations that c::ou.d form thebasis for formulat ing the i n.it.ia] villanqe level. fertili. zeropt .i ors for maiz e- [:based cropp t. rMQ vs.es in Ghana andmil1et.-based r:rop:Finq systems in Nigner, -nd.

2. Demonstrate Io farmers in t:he pi:lot areas the pot ential :offertilizer use in anti cipaLion of the application of fer-til.izers on hundreds of hectares of farm lands.

2.0 MATERIALS AND METHODS

The trials wre far mer/re:-searcher manaqed -- field technicians
pegged .t th plots and .supervised the ferti lizer application :t.he. r-est of the -,ra,.n operations-sowing plant pop.tlat ionweeding were the res ponil. i ity of the tfarmer. Field assi.stant:swere a]w>s ava.ilable for advice

2.1 Ghana

Average anrnual rain'fal in the Kumasi pilot area is 14)0-1.600 mm.The soi.ls have been classified as Luviso]s and Acrisols and areprobably Alfiso . s and UtII sols in the USDA system. Table I showsselected phys.ical and chem cal properti.es of the so.i.s on whicht:he tria l s were co:ndc ed.

Two phosphate so.,rc.:es single superphosphate (SSP) and SLIp huricacid based 50% partiall, acidul.ated Togio phosphate rock in com-bination with variOLIs raitLen, of nitrogen ard potasi.i.ur fertil i zerwere eva.Lated. Thec F sources were broadcast at p.anting! ofmaiz:e. Urea was side dressed in 2 spli. ts at 2 weeks after p.ant-



ing and 6 weeks after planting. Potassium chloride (KC1) was
broadcast at planting.
The treatment combinations tested are shown in Table 3.

The design was randomized complete block with each site con-
sidered as a single replicate. There were 4 sites in each of 5
villages.

At harvest two 5x4m subplots from each of the 500 m2 plots were
sampled and grain weight recorded at 14% moisture content.

2.2 Niger

Average annual rainfall in the Maradi pilot area is 400-500 mm.

The soils have been classified as Tropical ferruginous on sands.

Table 2 shows selected physical and chemical properties of the
soils.

The phosphate sources evaluated were SSP, ground Tahoua phosphate
rock (TPR) and a mixture of SSP'/TPR, at a constant N (Urea) rate.
The P sources were broadcast at planting of millet. Urea was
point-placed in 2 splits at 1t weeding and just before flower-
ing. A few of the sites were intercropped with cowpea, but thecowpea crop were more or less failures. The treatment combina-
tions tested are chown in Table 5. The design was randomized
complete block with each site as a single replicate There were
5 sites in each of 4 villages.

At harvest a lOxlO m subplot from each of the 1000 m2 plots was
sampled, and grain yield and stalk yield recorded.

3.0 RESULTS AND DISCUSSION

3.1 Ghana

Duncans multiple range test on the physical response of maize to
Fertilizer combinations over 5 villages showed (Table 3) that
Fertilizer combinations were superior to the check and dif-
ferences between combinations involving SSP were not significant.
The 10ON - 40P 2 05 - 30K20 kg/ha combinations as Urea + KCl + SSP
appeared to be most promising. Table 4 shows mean maize seed
yields for each treatment in each village and the corresponding
standard deviations.

Mean grain yield response to fertilizers was greatest in Adjamesu
followed by Baworo. Lower but good responses were obtained inBoamang, Anyinasuso and Hwidiem (Table 6). Before fertilization
all sites tested low in phosphorus with minor differences between
sites. All sites were adequate in K especially Adjamesu. Or-
ganic C was generally low in all sites. Hwidiem with relatively

4



low response tested relatively high only in exchangeable Ca.

The Adjamesu and Baworo sites were the most acidic, but pH was
above 5.4. The difference in yield response between sites cannot
be fully explained by difference in soil analysis.

Differences in crop management between P sites may explain some
of the differences in response. It should be recalled that
farmers made their own decisions of plant population, weeding
etc.

With an average increase in yield of 60 % over the check (Table
3) on relatively large plots, the trial .erved as a powerful
demonstration of the potential of fertilizer use. Low analysis
sulphate of ammonia and 15: .15:15 are still the dominant fer-
tilizers used by farmers in the pilot area. The trial thus ex-
posed them to the use of hinher aia.1,ysis Urea, and partial. ly
aci.dulatrd logo plosphate rocK

T he resLtI s obLt a .ned used i ri Ccr. Lo ct ion N 3. th previou: know . ed.e,
of crop r ,spon se tc: fertilizers in Gharna would be useful in for--
mrf at. i -.ng thr ffer-tiliz. or Opti Jont s f r vi la,:ae level f ertil iz: ation
:i.n thr 1 9.R f1 K Ield program.

3.2 Niger

The effects of fertilizer combinations on millet grain yields are
shown i.n lable 5. All combinations were superior to the check,
but ground Tahoua phosphate rock + Urea was inferior to all com-
binations involving SSP. The best fertilizer combination seemed
to be 45N - 20P.O.-, kg/ha as Urea + SSP.
Means of millet grain yields for each treatment in each vi.lage
and their .-orrespordi.'ng stand ,rd deviatonrs are shown an table 6,

There wern 1 qP. -Ce 'Espuri-,ss of milleL ra i yield to fertilizers
in all viI lannes. ""The biggest response, was in Mai:.quero, fol.owed
by Zabuuabe, Tchizo n and Nwalla. Table 3 shows that there were some
variabil[it,, in level of nutrients between vi..ages and s ites but:
that all si:es were very low in org:ari: carbon, available phos--
phor-us and total nitrogen. Zaboua whi ch tested lowest in avail-
able phosphorus but highest in exchangeable bases recorded the
bigcest response to the fert.ilizer combi nations. As pointed out.
for Ghana, differences in crop manaqement between sites may ex-
pla.in some of the di. fferences in response betweenm sites.

The very large average grain yield i increases, of 115% over the
checl,.k (Table 6) on large plots demonstrated the potential of fer-
ti. lizer use in the pilot area.

Table 7 shows the effects of fertilizer combinations on millet
stalk yields.



Table 8 shows means of m:illet stalk yield for each treatment in
each village and the corresponding standard deviations.

All combinations were again superior to the check, but TPR + Urea
was inferior to all combinations involving SSF'. There was no
difference between combinations involving SSP.

The best combination seemed to be 40N - 20P=O, kc/ha. The Base
Line Exploratory survey had indicated that farmers in the pilot
area used millet straws for a variety of domestic purposes. The
s.igni'ficant straw vield increases res.tinq I rom fertili:er use
may make feasible the return of a part of the crop ro:,s.'idue to the
soi t ere.: byrE mr ro-,-i-tO theic voi] or".nt-ir tt: lo

Indi i . i r FF' i I. (-jI, I:-- o t r , p pr,,r, forI ,ma 1 r..M -'r 1 O. r.-: tF'
of appl i. at. on in m-, .'-om . Ii w. it ".' -h .- -  s--s. .d I's S t F.h bF n' wt . .i on
over more [han 1 ,'&ar. TI es e""'Is t aired from Fh. On form fri--
als wiouliJ Id :be us u lf ] I n form ]6t' i nga t,he vi 1 1ac.- ]evc.] " - ti Ji eroptions '!".r _1.89,

4.0 CONCLUSION

The trials w r-e i:we:repw-rful demontrationo in faremers. in the pilot
area of the potential for" ferti]izer use.
The resuls used in con.unctior with previ ous knowledge of crop
renporses to fertilizers lin West Africa would !be utsefuil in for--
mulating the in itial fertilizer options at the vil.lage level.

5.0 FUTURE WORK

Soil ;n,.vyis, foltar s'mpLoms observed in 1 he pi lot area .in ]98
and p rev iousC! work- .. indi. c-a te that pIospho ru s. a k (" ' I [-Il eent
limiLinQ crop - i..:']cils i, Wes t Africa. F' [osphate materia1ls are of
special impor ic:'c in th-? in vet=.tmeln t trateqt1 .s of the Soil Fe r-
tilit,,' F'c.otorat:icin Projec:t. "hpre hop:: l:i' I ' L Ic or no envaiuLa-
tion on farrrs fie]ds in the pilot areas of I-inh analyEs F
materia]1. These materials may decrease transporta tion cost,:)s arid
make ferti li z'ers more affordabl e. In j989 the On Farm Trials
will evaluate direct and residual eff.tcs :i' high analysis F,
materials "1ch as TSP DAM TF' 1ogo - F'APF'R .
InformaLio n oblained from:n',, hee tria.s will. aid in up glrad3nq the
fertilizer _investrment options at: the vil lage leve.
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Table 1. Physical & Chemical Properties of Topsoils (0-20cm) in the Kuiasi Pilot Area, Ghana.

----------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------
Amansie Ejisu-Juaben- Kwabre- Offinso Atwia

Analysis Site No. (Adjamasu) Site No. Bosumtwi Site No. Sekyere Site No. (Anyinasuso) Site No. (Hwidiem)
(Baworo) (Boamang)

...................................................------------------------------------------------------------------------------------------------------
Clay Z 1 28.82 3 16.51 5 16.20 7 18.97 9 9.12

2 42.07 4 18.94 6 19.55 8 45.48 10 11.71
...................................................------------------------------------------------------------------------------------------------------

Silt 1 1 29.43 3 8.82 5 6.74 7 12.49 9 15.61
2 33.25 4 11.58 6 7.49 8 9.25 10 12.18

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..------------------------------------------------------------------------------------------------------
Sand 1 1 41.22 3 72.33 5 75.67 7 67.71 9 72.41

2 21.75 4 68.15 6 71.90 8 45.61 10 74.01

------------------------------------- ---------- 2.5----------- ---------- 6.5----------- -----------7.084-11 40
Organic Carbon 1 2.06 3 1.47 5 1.45 7 1.41 9 1.88

2 2.74 4 0.93 6 1.70 8 0.76 10 1.76

Total N 1 0.17 3 0.12 5 0.12 7 0.13 9 0.11

1 2 0.23 4 0.10 6 0.13 8 0.06 10 0.15

-------------------------------------------------------------------------------------------------------------------------------
CIN 1 12.21 3 12.21 5 12.17 7 11.42 9 16.36

2 11.39 4 9.13 6 13.32 8 12.38 10 11.25

--------------------------------------------------------------------------------------------------------------------------------
Available P (mg kg-l) 1 5.41 3 4.84 5 7.95 7 4.22 9 6.16

(BRAY 1) 2 2.75 4 5.11 6 4.16 8 2.02 10 7.73
-----------------------------------------------------------------------------------------------------..........................



Table 1. (Continued)

Amansie Ejisu-Juaben- Kwabre- Offinso Atima
Analysis Site No. (Adjamasu) Site No. Bosuatwi Site No. Sekyere Site No. (Anyinasuso) Site No. (Hwidie)

(Baworo) (Boamang)

-------------------------------------------------------------------------------------------------------------------------------
NH4OAc pH7 Exch. K 1 0.42 3 0.25 5 0.26 7 0.24 9 0.24

(C ol kg-l) 2 0.31 4 0.15 6 0.17 8 0.05 10 0.27

--------------------------------------------------------------------------------------------------------------------------------
Ca (C ol kg-l) 1 5.80 3 7.53 5 9.33 7 5.61 9 6.03

2 7.56 4 2.54 6 4.00 8 1.55 10 11.86
....................................................-----------------------------------------------------------------------------------------------------
Mg (C mol kg-i) 1 1.76 3 2.10 5 1.77 7 1.12 9 1.57

2 2.74 4 1.01 6 1.33 8 0.93 10 1.50
-------------------------------------------------------------------------------------------------------------------------------
Na (C ol kg-l) 1 0.10 3 0.09 5 0.06 7 0.06 9 0.05

2 0.08 4 0.05 6 0.05 8 0.05 10 0.08
.....................................................----------------------------------------------------------------------------------------------------

Cation Exchange 1 11.70 3 11.19 5 11.66 7 9.35 9 11.25
Capacity (C ol kg-I) 2 18.12 4 9.38 6 7.99 8 8.00 10 12.53
.....................................................----------------------------------------------------------------------------------------------------

pH (H20) 1 5.5 3 6.2 5 6.5 7 5.6 9 6.1
2 5.3 4 5.0 6 5.6 8 5.5 10 6.8

-------------------------------------------------------------------------------------------------------------------------------



Table 2. Physical & Chemical Properties of Topsoils in the Pilot Area of Niger.
-----------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------
Tchizon- 

N-WalaAnalysis Site No. Kouregue Site No- Maiguero Site No. Dan-Sofoua Site No- Zaboua
-----------------------------------------------------------------------------------------------------------------------------

1 3.5 6 4.4 11 1.7 16 4.2
2 3.3 7 3.6 12 1.6 17 3.1Clay % 3 2.8 8 2.9 13 2.0 18 3.2
4 2.3 9 2.6 14 1.9 19 1.65 3.7 10 2.8 15 3.8 20 2.7

1 3.8 6 4.6 11 2.8 16 2.82 2.5 7 4.7 12 2.9 17 2.2Silt % 3 4.6 8 3.7 13 2.3 18 1.3
4 3.9 9 3.6 14 1.6 19 3.05 2.5 10 5.8 15 0 20 2.6

1 92.7 6 91.0 11 95.6 16 93.02 94.3 7 91.6 12 95.5 17 94.8Sand % 3 92.7 8 93.5 13 95.7 18 95.5
4 93.9 9 93.8 14 96.5 19 95.55 93.9 10 91.5 15 96.2 20 94.6



Table 2. (Continued)

---------------------------------------------------------------------------------------------------------------------------

Tchizon- N'WalaAnalysis Site No. Kouregue Site No. Maiguero Site No. Dan-Sofoua Site No. Zaboua

-----------------------------------------------------------------------------------------------------------------------------
1 0.06 6 0.08 11 0.06 16 0.072 0.05 7 0.09 12 0.08 17 0.06Organic Carbon % 3 0.06 8 0.10 13 0.10 18 0.084 0.06 9 0.06 14 0.06 19 0.065 0.05 10 0.10 15 0.05 20 0.08

1 0.007 6 0.014 11 0.004 16 0.0092 0.009 7 0.017 12 0.008 17 0.008Total N % 3 0.008 8 0.010 13 0.013 18 0.0114 0.009 9 0.008 14 0.004 19 0.0045 0.004 10 0.015 15 0.006 20 0.008

1 8.6 6 5.7 11 15.0 16 7.82 5.6 7 5.3 12 10.0 17 7.5C/N 3 7.5 8 10.0 13 7.7 18 7.34 6.7 9 7.5 14 15.0 19 15.05 12.5 10 6.7 15 8.3 20 10.0

1 1.4 6 2.1 11 2.1 16 1.12 1.1 7 2.5 12 2.8 17 0.4Available P (mg kg-1) 3 1.8 8 6.0 13 4.9 18 0.4(BRAY I) 4 0.7 9 1.8 14 4.6 19 0.45 3.5 10 3.5 15 2.8 20 1.8



Table 2. (Continued)

-----------------------------------------------------------------------------------------------------------------------------
Tchizon- N'WalaAnalysis Site No. Kouregue Site No. Maiguero Site No. Dan-Sofoua Site No. Zaboua

------------------------------------------------------------------------------------------------------------------------------
1 0.04 6 0.06 11 0.05 16 0.14
2 0.04 7 0.12 12 0.10 17 0.10NH4OAc pH7 Exch. K 3 0.04 8 0.07 13 0.08 18 0.14

(C mol kg-i) 4 0.04 9 0.07 14 0.06 19 0.07
5 0.04 10 0.17 15 0.06 20 0.13

------------------------------------------------------------------------------------------------------------------------------
1 0.25 6 0.30 11 0.40 16 1.09
2 0.30 7 0.13 12 0.58 17 1.01Exch. Ca (C mol kg-1) 3 0.61 8 0.85 13 0.70 18 1.08
4 0.53 9 0.31 14 0.38 19 0.60
5 0.49 10 0.86 15 0.45 20 1.06

------------------------------------------------------------------------------------------------------------------------------
1 0.12 6 0.12 11 0.15 16 0.38
2 0.13 7 0.08 12 0.20 17 0.37

Exch. Mg (C mol kg-i) 3 0.16 8 0.27 13 0.28 18 0.27
4 0.17 9 0.11 14 0.14 19 0.19
5 0.15 10 0.36 15 0.17 20 0.34

------------------------------------------------------------------------------------------------------------------------------
1 0.03 6 0.03 11 0.05 16 0.03
2 0.03 7 0.03 12 0.03 17 0.02Exch. Na (C mol kg-i) 3 0.02 8 0.05 13 0.03 18 0.03
4 0.02 9 0.03 14 0.03 19 0.04
5 0.02 10 0.03 15 0.03 20 0.03

-----------------------------------------------------------------------------------------------------------------------------



Table 2. (Continued)

-----------------------------------------------------------------------------------------------------------------------------
Tchizon- N'Wala

Analysis Site No. Kourege Site No. Maiguero Site No. Dan-Sofoua Site No. Zaboua

-----------------------------------------------------------------------------------------------------------------------------
1 0.54 6 0.63 11 0.67 16 1.67
2 0.59 7 0.35 12 0.94 17 1.54

Cation Exchange Capacity 3 0.93 8 1.27 13 1.12 18 1.55
(C mol kg-i) 4 0.84 9 0.55 14 0.64 19 0.94

5 0.84 10 1.47 15 0.74 20 1.60
-----------------------------------------------------------------------------------------------------------------------------

1 0.10 6 0.12 11 0.02 16 0.03
2 0.09 7 0.02 12 0.03 17 0.04

Exchange Acidity 3 0.10 8 0.03 13 0.03 18 0.03
(C mol kg-i) 4 0.08 9 0.03 14 0.03 19 0.04

5 0.14 10 0.05 15 0.03 20 0.04
-----------------------------------------------------------------------------------------------------------------------------

1 6.2 6 6.1 11 6.5 16 6.8
2 5.9 7 6.1 12 6.5 17 6.3

pH (H20) 3 5.7 8 6.2 13 6.5 18 6.5
4 6.0 9 6.3 14 6.5 19 6.4
5 5.4 10 6.5 15 6.6 20 6.5

----------------------------------------------------------------------------------------------------------------------------



Table 3. Effect of Fertilizer Combinations on Maize Grain Yields
jnJhe-uz asi Pilot Area. Ghana.

SOURCE-
DUNCAN GROUPING MEAN SEED YIELD N P2 0- K20 kg/ha

( kg/ha )
----------------------------------------------------------

A 3295.4 100 80 30 (SSP)
A 3270.8 100 40 30 (SSP)

BA 3094.9 100 60 0 (SSP)
BA 3022.8 100 60 30 (SSP)
B 2836.5 100 60 0 (TPAPR)
C 2056.5 0 0 0 CHECK

-----------------------------------------------------------

N Source = Urea (46% N)
P Sources = SAB Togo PAPR 50 (26% P205 )

SSP (18% P205 )
K Source = KCl (60% K20)



Table 4. Maize Grain Yields at Various Fertilizer Combinations
and Villages in the Kumasi Pilot Area. Ghana.

-SOURCE-- VILLAGE MEAN SEED YIELD STANDARD
N P2 05 K20 kg/ha ( kg/ha ) DEVIATION
-----------------------------------------------------------

100 40 30 (SSP) ADJAMESU 3924.875 948.42
100 40 30 (SSP) ANYINASUSO 3436.125 955.16
100 40 30 (SSP) BAWORO 2182.000 1067.26
100 40 30 (SSP) BOAMANG 2701.125 969.84
100 40 30 (SSP) HWIDIEM 3837.500 540.88
100 60 0 (SSP) ADJAMESU 3544.875 799.65
100 60 0 (SSP) ANYINASUSO 3515.000 696.93
100 60 0 (SSP) BAWORO 1393.500 560.91
100 60 0 (SSP) BOAMANG 2475.142 875.30
100 60 0 (SSP HWIDIEM 3617.875 922.29
100 60 0 (TPAPR) ADJAMESU 3364.000 413.60
100 60 0 (TPAPR) ANYINASUSO 3153.875 1025.40
100 60 0 (TPAPR) BAWORO 1751.833 719.09
100 60 0 (TPAPR) BOAMANG 2449.000 545.21
100 60 0 (TPAPR) HWIDIEM 3192.625 587.58
100 60 30 (SSP) ADJAMESU 3423.625 844.11
100 60 30 (SSP) ANYINASUSO 3287.375 820.47
100 60 30 (SSP) BAWORO 1747.333 968.54
100 60 30 (SSP) BOAMANG 2564.428 650.02
100 60 30 (SSP) HWIDIEM 3715.125 820.28
100 80 30 (SSP) ADJAMESU 3743.500 876.01
100 80 30 (SSP) ANYINASUSO 3309.375 1183.94
100 80 30 (SSP) BAWORO 1777.000 1136.17
100 80 30 (SSP) BOAMANG 3053.142 1080.01
100 80 30 (SSP) HWIDIEM 3804.625 674.21

0 0 0 CHECK ADJAMESU 1923.875 773.81
0 0 0 CHECK ANYINASUSO 2533.750 1050.15
0 0 0 CHECK BAWORO 632.500 286.74
0 0 0 CHECK BOAMANG 1758.571 765.48
0 0 0 CHECK HWIDIEM 3040.625 704.73

---- ---------------------------------------------------------



Table 5. ffect of_FrjU_.z= Combinations on Millet Grain Yields
in__theMaradi Pilot Area. Niger.

DUNCAN GROUPING MEAN SEED YIELD -SOURCE_
( kg/ha ) N P20 kg/ha

---------------------------------------------------------

A 1268.85 45 30 (SSP)
BA 1171.55 45 20 (SSP)
B 1130.15 45 15,60 (SSP,TPR)
C 851.20 45 30 (TPR)
D 587.95 0 0 CHECK

---------------------------------------------------------

N Source = Urea (46% N)
P Sources = SSP (18% P205)

TPR : Tahoua Phosphate Rock (28% P205)

-j' "-



Table 6. Millet Grain Yields at Various Fertilizer Combinations
and Villages in the Maradi Pilot Area. Niger.

-SOURCE- VILLAGE MEAN SEED YIELD STANDARD
N P205 (kg/ha) ( kg/ha ) DEVIATION
-----------------------------------------------------------

45 15,60 (SSP,TPR) MAIGUERO 1204.000 704.90
45 15,60 (SSP,TPR) N'WALA 1032.200 241.22
45 15,60 (SSP,TPR) TCHIZON 1001.000 314.52
45 15,60 (SSP.TPR) ZABOUA .283.400 126.73
45 20 (SSP) MAIGUERO 1400.800 871.75
45 20 (SSP) N'WALA 963.400 249.08
45 20 (SSP) TCHIZON 1133.200 523.25
45 20 (SSP) ZABOUA 1188.800 116.18
45 30 (SSP) MAIGUERO 1307.400 610.18
45 30 (SSP) N'WALA 997.000 177.86
45 30 (SSP) TCHIZON 1.501.400 539.67
45 30 (SSP) ZABOUA 1269.600 210.06
45 30 (TPR) MAIGUERO 852.200 658.59
45 30 (TPR) N'WALA 743.200 227.42
45 30 (TPR) TCHIZON 840.000 482.10
45 30 (TPR) ZABOUA 969.400 269.83
0 0 CHECK MAIGUERO 570.800 553.58
0 0 CHECK N'WALA 480.800 102.92
0 0 CHECK TCHIZON 648.000 456.39
0 0 CHECK ZABOUA 652.200 132.05
-----------------------------------------------------------



Table 7. Effect of Fertilizer Combinations on Millet Stalk Yields
in the Maradi Pilot Area. Niger.

DUNCAN GROUPING MEAN STALK YIELD .SOURCE

( kg/ha ) N P20s kg/ha
--------------------------------------------------------

A 2543.9 45 30 (SSP)
A 2394.2 45 20 (SSP)
A 2345.8 45 15,60 (SSP,TPR)
B 1843.5 45 30 (TPR)
C 1382.7 0 0 CHECK

--------------------------------------------------------

N Source = Urea (46% N)
P Sources = SSP (18% P205)

TPR : Tahoua Phosphate Rock (28% P205)



Table 8. Millet Stalk Yields at Various Fertilizer Combinations
and Villages in the Maradi Pilot Area. Niger.

-SOURCE_ VILLAGE MEAN STALK YIELD STANDARD
N P205 (kg/ha) ( kg/ha ) DEVIATION
---------------------------------------------------------

45 15,60 (SSP,TPR) MAIGUERO 2511.200 650.38
45 15,60 (SSP,TPR) N'WALA 1510.000 390.64
45 15,60 (SSP,TPR) TCHIZON 2328.000 770.92
45 15,60 (SSP,TPR) ZABOUA 3034.000 561.21
45 20 (SSP) MAIGUERO 2552.200 781.42
45 20 (SSP) NWALA 1539.000 389.60
45 20 (SSP) TCHIZON 2531.400 1060.16
45 20 (SSP) ZABOUA 2954.000 624.41
45 30 (SSP) MAIGUERO 2734.400 487.83
45 30 (SSP) N'WALA 1456.000 267.40
45 30 (SSP) TCHIZON 2872.200 1038.34
45 30 (SSP) ZABOUA 3113.000 541.31
45 30 (TPR) MAIGUERO 2127.200 812.31
45 30 (TPR) N'WALA 1125.000 313.28
45 30 (TPR) TCHIZON 1787.600 1034.60
45 30 (TPR) ZABOUA 2334.000 1074.62
0 0 CHECK MAIGUERO 1247.800 621.76
0 0 CHECK N'WALA 854.000 169.94
0 0 CHECK TCHIZON 1774.200 1375.89
0 0 CHECK ZABOUA 1655.000 348.56

---------------------------------------------------

,-2



Appendix 12(a)

PARTICIPANTS
SFRP Pre-planting Training 9-11th March, Kumasi, Ghana

--------------------------------------

Name Institution Position

E. R. Rhodes IFDC-A Teamleader/Agronomist
E. A. Dennis Soil Research Inst. Sen. Soil Scientist
D. Pouzet IFDC-A Agro-Economist
K. Acheampong IFDC-A Rural Sociologist

P. Agyili Soil Research Inst. Sen. Pedologist
E. Asiedu Nkeme Dist. District Officer
Dankwa Boateng K. Min. of Agric. Research Assistant
Baffour Asare M. Min. of Agric. Technical Officer
P. K. Gyapong Min. of Agric. Technical Officer
A. M. Hyamekye Min. of Agric. Senior Tech. Officer
Eric Appiagyei Danka Min. of Agric. Technical Officer
Peter K. Amoako Min. of Agric. Technical Officer
Kingsley Nkrumah Min. of Agric. Technical Officer
Agyenim Boateng Min. of Agric. Technical Officer
Asamoah Agyapong K. Min. of Agric. Technical Officer
James Doku Min. of Agric. Technical Officer
Gyamfi Mensah Min. of Agric. Technical Officer
Kwakwa Sarpong Min. of Agric. Regional director

of Agriculture
Sam Opoku Min. of Agric. Coordinator
*Asibi Nahyi Min. of Agric. Deputy Sec.

(Ashanti Region)

* Mr. Nahyi joined us for a few minutes on 10/3/89 and gave a short address.
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Appendix 12(b)

PARTICIPANTS
SFRP Pre-planting Training Program
Dapaong, Togo - April 11-14, 1989

1. Dr. E. R. Rhodes Agronomist (SFRP Team Leader) IFDC, Loa6

2. Mr. D. Pcuzet Agro-Economist SFRP, IFDC, Lor
3. Dr. K. Acheampong Sociologist SFRP, IFDC, Lom6

4. Mr. E. Melebou Coordinator INS, Lom6

5. Mr. P. Abo Chef sect. vulg. secteur Kpendjal, DRDR-Savanes
6. Mr. Missou Assogba Chef service INS de la Kara, Kara

7. Mr. Bondidjel Naldjoum Technicien de recherche, IFDC, Dapaong

8. Mr. Lengue Lorimpo Teonniclen de recherche, IFDC, Dapaong

9. Mr. Soumani Moussa Encadreur zone Kpembona

10. Mr. Konfino Wone Encadreur zone Naki-Est

11. Mr. Odanou Migoula Encadreur zone Kwoampit-Bong

12. Mr. DJakouri DJardJa Encadreur zone Ogaro

13. Mr. K. M. Alognikou Research Assistant, IFDC, Lcn

14. Melle. N'rpnou Amoui Research Assistant, IFDC, Lcm6

15. Melle. Detouc N. Technicienne de recherche, IFDC, Dapaong

16. Mr. Bassi Tchalim Technicien de recherche, IFDC, Dapaong

17. Mr. Idrissou Jhrahima Technicien de recherche, IFDC, Dapaong
18. Mr. Kanwore Maatieyidou Technicien de recherche, IFDC, Dapaong

19. Mr. Apelete K. Alognon Technicien de recherche, IFDC, Dapaong
20. Mr. Koussa Dissirama Agro-econciste, IFDC, Dapaong

21. Mr. Sakiti Anani Research Assistant, IFDC, LCw6

22. Mr. Abalo Komlan Chef service INS Savana A Dapaong

23. Mr. Tampene Damoye Technician agricole INS, Dapeong

24. Mr. Dissani N'Koubaka Technicien agricole INS, Dapaong

25. Mr. Attiobe Anani C. Adj. d'Agriculture INS, Dapaong.

SFRP/am
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Appendix 12(c)

PARTICIPANTS

SFRP Pre-Planting Training for Counterpart Field Personnel
Maradi, Niger May 2-4, 1989

------------------------

1. E. R. hodes SFRP, Team Leader, IFDC-Africa, Lc0
2. K. Acheampong SFRT, Sociologue, IFDC-Africa, La*
3. D. Pouzet SFRP, Agro-Economit IFDC-Africa, Lom6
4. M. Goube Directeur, TANARA, INRAN, Maradi
5. Hounhouenou G. Obervateur, B.P. 14 Maradi
6. Mahamane Ousmane Obervateur, INRAN, Maradi
7. Babba Adamou Garba Ob6ervateur, INRAN, Maradi
8. Aboubacar Amadou Obrervateur, s/c Sani Abdou BIAO, Maradi, EP. 2
9. Abdou Salifou Obervateur, INRAN, Maradi
10. Rabiou Adamou Obeervateur, INRAN, Maradi
11. Moussa Bakoye Obervateur, INRAN, Maradi
12. Laouli Issa Obeervateur, INRAN, aradi
13. Ari Abdourahamane Observateur, INRAN, Maradi
14. Harouna Sanda s/c MW Issa Harouna/DDA, Maradi
15. Harouna Sidolo Obeervateur, INRAN, Maradi
16. Sz:-ley Dan Maguia T. 8/C El Hadji Zagui Bakoye, Autogare, Maradi
17. Laouli Dakaou Obeervateur, INRAN, Maradi
18. Boubacar Yahaya Observateur, INRAN, Maradi
19. Marou Assane Rarafi DECOR/CNRA, Maradi
20. Mne Zarafi Adiza DECOR/CNRA, Maradi
21. Berrada Abdel P6dologie, TANARA, Maradi
22. Sirifi Seyni Agronome
23. MadJirgui Abdoulayi A.
24. Chipkao Idrissa Directeur D6partemental de l'Agric. (DDA) Maradi
25. Natilia Cazalica

SFRP/am



APPENDIX 9 LIST OF FIELD TRIPS AND CONSULTANCIES

DATE DESTI NATI ON/PURPOSE PERSONNEL

1-3 Aug. - Kumasi, Ghana. To participate in E. Rhodes
field day and visit the Dahwenya
irrigation Project.

1-13 Aug - Kumasi, Ghana. Tc participate in field
day auid supervise the verification K. Acheampong
su rvey.

..5 Alw--3 'zpj - NiarrT-- - N J,-. T:, n d: &r tnj:nf-irt: I
for, ard particiort in "- E. oc
CommlflitteeO Meet ing

28- 3 Sept. -Niamv, Nig-,.r lx,, participate in A. U. Mokwutiye and
St _e_- f z crr.n t tet_. Meetiri K. Acheampng

28 - 1 ,.pt - Niamyv, Nigze-r ic, iparticip-ate i, P. L.hn. Vlek
Steering Conjitte-_. MeetinrT

8- 15 Sept. - Dapong, Toga. To train, deterr.iiie
sampling fraa- and supervise the conduct K. Achearp7,ng
of the verification survey

12 Sept. - Dapaong, Togao. To assist in conduct of K. Alognikou and
4 (t. the verification u-rvey. A. Sakiti

Aw.. 12 - - x-)re, Topga ; Niarvey, Niger ; Maradi,
21 Sept. Niger. To sup-i-vise the conduct of the T. Thompson

veri ficItion £urvey

4 - 18 Nov. - Lome, Togo. To supervise the coding of C. Baanante and
the data obtained frnm the verification T. Thompson
surveys.

13 Nov. - - To assist in designing of OI' for 1989
10 Dec. and do the statistical analysis of OF' J. Henao

for Ghana.

21-22 b-c 88 - Zio Prefecture. To evaluate CARE/APP L). Pou-et and
Irrigation Project. h Acheampong



DATE DESTINATION/PURPOSE PERSONNEL

16-18 Feb 89 - Accra/Kumasi (Ghana). To evaluate
Dahwenya irrigation project and collect K. Acheampong
background information for the design of D. Pouzet and
the farm budget studies. C. Baanante

07-11 Mar 89 - Accra/Kumasi (Ghana). To evaluate E. Rhodes
Dahwenya irrigation project, to train D. Pouzet
field staff and launch 1989 field K. Acheampong
programs.

31 March - r ,-veiL,kossi (Brnirj. To evaluate irri-- E. Rhoxles
gation proj.,-t site in ,,. reri,,n 1.). 1 }, Iuet.

K. Acheamprg

11-15 April - Dapaong/Naki-Est (Too'). To train field E. Pxodes
staff, to launch 1989 field programs. K. Acheaml>xrii.,

D. Fouzet

30 April to - Niamey/Maradi (Niger). To train field E. Rhodes
6 May staff, to launch 1989 field programs. K. Acheamrcrg,

D. Pouzet

17 May to - Dapaong/Naki-Est (Togo). To collect K. Alognikou and
2 June soil samples, delineate parcels of lands, A. Sakiti

distribute fertilizer options.

23-27 May - DaparrNaki-- st (T:gq. To n:.nitor K. Acheampo ri
progress in implementation of field pro- D. Pouzet
grams and super-vise distribution c'f A. Wbanou
fertilizer options.

23 May to - Dapaong/Naki--Est (Togo). To monitor K. Acheampong
2 June progress in implementation of field pro- A. N'Danou

grams and supervise distribution of
fertilizer options.

24-26 May - Accra/Kumasi (Ghana). To assist in E. Rhodes
,planning of film on SFRP and to inspect M. Connolly
field work.

1st June - Accra (Ghana). To discuss problems in E. Rhodes
the implementation of the SFRP with
Director Crops Services, Ministry of
Agriculture.



7 - 9 June - Accra/Kumasi (Ghana). To monitor fer - K. Acheampong &
tilizer distribution and make a few chan- D. Pouzet
ges on the instruments for the collection
of data for the farm budget studies.

10 - 20 June - Dapaong /Naki Est (Togo). To assist in A. Alognikou and
planting/fertilizing of researcher mana- A. Sakiti.
ged trials and to oversee fertilizer
application at the village scale.

18 - 24 June - Niamy/Maradi (Niger) to monitor field D. Pouzet
activities.

[Dapaorq l/Vaki E,,t (To{o - i-k! 'LlI.

10-13 July farm budcet suiwey, prlp-ire su)bplots 1. PoIuzet
for yield evaluati, organize
collection of data on food prices and
utilization of crop reasidues.



Appendix 14 - FERTILIZER DISTRIBUTION BY OPTION AND SETTLEMENT
IN NAKI-EST (The experimental village), TOGO.

OPTIONS

SETTLEMENTS TOTAL
1 2 3 4 5

Bat~bogou 15 14 15 15 6 59

Sawaga 15 14 14 14 6 57

Djembengou 7 7 9 7 6 30

Naki-Centre 7 5 7 6 2 25

Mamite-Baqou 5 5 7 5 0 22

Tamandjoar6 4 4 5 6 1 19

Djamonbaqou 4 4 3 4 0 15

Napa-Baqou 4 4 2 2 1 12

Socioeconomic farmers* 16 14 16 In 5 60

TOTAL (farmers) 77 71 78 73 27 299
1

* These are the sample of farmers to be used for agro- socio- economic
monitoring and evaluation.


