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2.1 Economic analysis of soyabean 
production and management technologies: 
A case study of Hurungwe Communal 
Lands, Zimbabwe
G. D. Mudimu
Department of Agricultural Economics and Extension, University of Zimbabwe, Box 
U P 167, Mt Pleasant, Harare, Zimbabwe

Summary
This study focused on analysis of research, demonstration and survey data on alternative soyabean 
production and management technologies in Hurungwe District, Zimbabwe. Use of improved 
soyabean production and management technologies improved yield of the local variety, Hurungwe 
Special. Most farmers viewed improved seed and management practices, such as early planting, 
proper plant density, inoculation, proper fertiliser placement and timing of application as 
contributing to increased soyabean yield. Soyabean has potential as a major cash crop for small- 
scale farmers in better rainfall areas. Expansion of soyabean production is possible given the 
positive net return to land and family labour compared to some crops in the cropping system. It 
fits in well into the current farming practices of the farmer. It also offers the opportunity to increase 
cash income without any serious consequence on household food security as farmers are unlikely 
to make a complete substitution of soyabeans for maize.

Introduction
Soyabean (Glycine max [L.] Merrill) is considered a potential cash crop for the communal areas 
where production is by small-scale farmers. In the past, communal land farmers have not 
participated in soyabean production to any significant extent. Soyabean has been seen as a crop 
suited for production in the large-scale commercial farming areas (LSCFA) where its production 
is highly mechanised. The crop was promoted in the LSCFA as a rotation crop in wheat production, 
for livestock feed and oil expression. In communal areas, soyabean production may have not 
taken root because it may not have been promoted in the past. This is because previous research 
results had indicated that soyabean production was not viable on sandy soils and in low rainfall 
areas, conditions commonly found in the communal lands (Whingwiri, 1988). The crop may also 
have not been generally adopted possibly because it had limited immediate use in the household 
(Weigartener, 1987). As a result, there was not much research on soyabean production and varietal 
development suited to communal land conditions.

In Hurungwe, some farmers have been growing a local soyabean variety which they termed 
“Hurungwe Special”. This variety, introduced in Hurungwe some 20-25 years ago, is prone to 
early shattering and takes long to mature (Whingwiri, 1988). Farmers have grown the variety 
from own seed selection, without inoculation, fertiliser application or use of pesticides.

In 1985 the Department of Research and Specialist Services initiated a project in Hurungwe 
Communal Lands to assess the potential for increased production of soyabeans by small-scale 
farmers in Zimbabwe. On-farm research and demonstration trials were carried out to encourage
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fanners to adopt production of soyabeans based on improved varieties and management practices 
and on-farm processing for home use. Similar work carried out in several tropical countries (Chanda, 
1980; Javaheri, 1985; Pasaribu and McIntosh, 1985; Singh et al., 1987) has concluded that there 
is potential for increasing small holder soyabean production through adoption of improved varieties, 
and management practices such as appropriate nitrogen and phosphorus fertiliser placement and 
application rates, appropriate planting time and seed inoculation. Much effort has also been invested 
in research on on-farm processing to encourage home use (Weingartner, 1987; Weingartner etal., 
1987).

This paper presents results of a case study on the economics of alternative soyabean production 
and management technologies. The case study was part of a larger study initiated to investigate 
the potential for increased soyabean production in the Communal Farming Lands. The hypothesis 
to be tested is that use of improved soyabean production technologies results in higher yields and 
soyabean enterprise incomes compared to using traditional production technologies.

Research methodology
Data sources and types
This section gives an outline of the sources and types of data used for this paper. As indicated 
above, this study was part of a larger study based on the soyabean on-farm research and 
demonstration trials undertaken in Hurungwe Communal Area by the Agronomy Institute of the 
Department of Research and Specialist Services (DR & SS). This was complemented with a 
survey of all farmers participating in the soyabean on-farm research and demonstration trials and 
a sample of farmers attending the production field-days as well as other secondary data sources.

On-farm research and demonstration trials
The trials were initiated in 1985/86. These research and on-farm demonstration trials were intended 
to demonstrate to farmers the potential of soyabean production using improved varieties and 
management practices. Farmers growing the local variety, “Hurungwe Special” , did not apply 
any fertilisers and they selected their seed from own produced soyabean. The seed was not 
inoculated.

The improved varieties under test in the Project were those grown in large-scale commercial 
farming areas. The particular variety that was promoted in the Soyabean Project was Roan. The 
Roan variety has a higher yield potential than Hurungwe Special. It has been grown by commercial 
farmers for a number of years. The on-farm research trials were intended to test and demonstrate 
the viability of these varieties under communal area farming conditions and farm management 
(Agronomy Institute, 1989). Components of improved management practices included:
(i) row planting at appropriate spacing.
(ii) fertiliser application at variable rates.
(iii) proper seed and fertiliser placement.
(iv) inoculation using a commercial inoculant and other cultural practices for introducing the 

inoculant.
(v) disease and pest control using chemical inputs.
(vi) other improved agronomic practices such as: early planting, appropriate harvesting time and 

practices to avoid crop loss.
The research and on-farm demonstration trials were conducted in the farmers’ fields under the 

farmers’ labour with the advice and supervision of the Agronomy Institute researchers and extension 
workers. In conducting the trials, the standard approach of (a) site selection and description, (b) 
research design and testing and evaluation were observed. These are not discussed in this paper.

For this paper, data on inputs and outputs (yield) obtained from research and demonstration 
trials pertain to the following comparative soyabean production and management technologies 
under trial:
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(i) Case A: Soyabean production based on the local variety “Hurungwe Special” as grown by 
the farmers, i .e. wihout fertiliser application and inoculation. Data for this came mainly from 
studying farmers’ practices.

(ii) Case B: Soyabean production based on the local variety “Hurungwe Special” with use of 
commercial Rhizobium inoculant and under farmers’ production practices, i.e. no application 
of fertilisers.

(iii) Case C: Soyabean production based on the local variety “Hurungwe Special” with use of 
commercial Rhizobium inoculant and recommended agronomic practices such as appropriate 
spacing, planting time and fertiliser application. This was done as demonstration trials in 
selected farmers’ fields and under farmers’ management with guidance from DR & SS and 
Agricultural, Technical and Extension Services (AGRITEX) workers.

(iv) Case D: Soyabean production based on improved variety Roan and application of all the 
recommended agronomic practices including use of fertiliser and inoculations. This was 
done through research and demonstration trials. The DR & SS managed the trials with the 
farmers providing labour with advice from extension workers.

In all cases, farmers applied insecticides when needed to control pests and diseases.

Farm survey
The survey involved a total of 70 farm households stratified as follows:
(a) 35 farm household being all farmers who participated in the on-farm and demonstration 

trials, and production competitions since the inception of the Soyabean Project in 1985/86.
(b) 35 farm household chosen from farmers growing soyabean but not involved in soyabean 

trials and demonstrations. These farmers were chosen from those attending the field days 
and demonstrations.

Since the last stratum was composed of farm household located in diverse villages scattered 
throughout the District, it was decided to purposively select those farm households located within 
villages of farmers in the first stratum. This was done to minimise transport costs.

Data collection for the study was initiated in the 1986/87 agricultural season and continued to 
the 1989/90 season. Pre-coded questionnaires were administered to all the sample farm households 
to collect data on:
(i) household demographics
(ii) resources inventory
(iii) cropping patterns
(iv) crop input use and outputs
(v) management practices
(vi) farmers attitude to, and assessment of, soyabean production, improved soyabean technologies 

and constraints to soyabean production.

Problems encountered and data reliability
Data on input use and management strategies at land preparation, planting, fertiliser application 
and weeding were collected through recall of activities covering three to four months. This data 
collection approach made it difficult to collect continuous data such as labour allocation and 
timing of operations. Farmers participating in the demonstration trials were not the same for the 
three production seasons over which the data were collected.

In using the data, it should be taken into account that the research and demonstration trials 
were carried out in farmers’ fields under a variety of field conditions. The data may not be as 
accurate as data from replicated trials carried out under controlled experimental conditions. The 
data, however, reflect the farmers’ field conditions and performance.



Comparative analysis of soyabean production and management technologies
Data analysis for this paper focuses on comparative economics of the alternative soyabean 
production and management technologies outlined above and the farmers’ perception of these 
technologies. This section reports on comparative analysis of the soyabean technologies and 
production management practices.

Comparative analysis of soyabean yield
The average soyabean yield was calculated from the on-farm demonstration trials and farm surveys. 
The data were averaged over three seasons, 1986/87,1987/88 and 1988/89. The three-year average 
was taken to be more representative of the farmers’ performance on the basis of the following 
rationale:
(a) It takes into account the effect of weather variability on yields over time.
(b) It incorporates the management effect on yield and performance as farmers got to understand 

the soyabean production aspects and requirements.
(c) It pools data from on-farm research and demonstration trials which were conducted with 

different farmers in each season.
Table 2.1.1 gives the comparative statistics of yields, costs and returns of the alternative soyabean 

technologies and major crops grown in Hurungwe.
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Table 2.1.1: Socio-economic characteristics of farm households

Variable Mean
Standard
deviation

Minimum
value

Maximum
value

Age of farmer (yrs) 47,5 11,3 35,0 65,0
Average no. of family 6,75 1,85 5,0 10,0
Members engaged in farm activities 3,50 1,70 2,0 5,0
Arable land family has access to (Ha) 4,50 3,20 1,0 10,5
Land allocation (Ha):

Maize 2,13 1,21 0,92 4,56
Cotton 0,65 0,28 0,24 1,00
Groundnuts 0,25 0,30 0,20 1,00
Sunflowers 0,30 0,20 0,10 1,50
Soyabeans 0,25 0 0,25 0,25
Improved variety Hurungwe Special 0,30 0,07 0,10 0,45

Productive resources:
No. of cattle 5,9 1,7 0 13
No. of oxen 1,5 3,5 0 6

Comparing Cases A and B, the introduced soyabean variety, Roan, out-yielded Hurungwe Special 
by 31 %, under the same production and management conditions. A comparison of Cases B and D 
indicates that adoption of improved management practices (early planting, inoculation, appropriate 
plant density, fertiliser application, etc.) would improve the yield of Hurungwe Special by close 
to 31%. The effect of inoculation is indicated by the difference between Cases C and D. Farmers 
reporting use of some form of outside inoculation had a yield which was 18% higher than farmers 
reporting non-use of inoculation. These results, however, have to be taken with some circumspection 
given that the activity of the inoculation was not measured. This caution notwithstanding, benefits 
of inoculation have been reported in a variety of studies (Chandel, et al., 1988; Pasaribu, et al., 
1987; Nanju, 1980; Javaheri, 1985).
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The above results indicate that use of improved production and management practices contributes 
to increase in yield of the local soyabean variety, Hurungwe Special. The introduced variety, 
Roan, out-performs the local variety under the same production and management practices.

Comparative economic analysis of soyabean production and management technologies 
Costs and returns analysis, using the concept of gross margin, was used to determine the relative 
profitability of the three levels of soyabean production technologies and compare the profitability 
of alternative crops grown in Hurungwe.

Input and output data were used to construct enterprise gross margin budget for comparative 
analysis of the different soyabean production and management practices and alternative crops. 
Partial budgeting was used to analyse the relative profitability of the soyabean technologies. For 
both enterprise and partial budgeting, the input and output coefficients were calculated from the 
three-year average input and output data. The prices of inputs and outputs were based on prevailing 
market prices in a given season. The costs and values have been averaged over the three years.

The farm households surveyed had more or less the same level of inputs. Price levels for inputs 
varied over a narrow range. Level of managerial capacity differed but was not measured in this 
study. Family labour and own use of draught animals have not been valued for the analysis.

Net return to land (gross margin per hectare)
Under the same improved management conditions (A and B),Roan had a net return of Z$361,77/ 
ha, which was close to 11% higher than that of Hurungwe Special which had a net return of 
Z$326,52/ha. The difference could be attributable to the higher yield of Roan. Comparing B and 
D, use of improved production and management practices resulted in increased net return by 
about 52% (Z$326,52 compared to Z$215,14) of Hurungwe Special. This is attributable to the 
increase in the yield due to use of improved production and management practices.

For those farmers reporting some use of outside inoculation, Hurungwe Special, under the 
farmers’ current management practice, had a net return of Z$325,97, which was close to 52% 
higher than when no outside inoculation was introduced (Cases C and D).

Return to labour
The use of improved production and management practices resulted in increase in the return to 
labour as indicated by $/labour day indicators. Under improved production and management 
practices, Hurungwe Special had a net return to labour of Z$6,32/labour day which was 18% 
higher than that of Roan under the same conditions. This is attributable mostly to higher labour 
input due to the higher yield as well as increase in marketing and seed costs.

Compared to Hurungwe Special under current farmers’ practice (D), use of improved 
technologies (B) resulted in a 45% increase in the net return to labour from Z$4,36 
to Z$6,32.

Use of some form of outside inoculation gave a return to labour which was about 39% 
higher than when Hurungwe Special was grown as per current farmers’ practice (C and D). The 
general observation is that the net return to labour under current farmers’ practices is lower than 
when some form of improved production and management practices are used (A compared to B 
and C).

The results on net return to land and labour suggest that soyabean production based on improved 
production and management technologies has the potential to increase farm income if farmers 
were to increase land allocated to soyabeans. The incremental net returns for additional investment 
in family labour and working capital due to use of improved production and management in 
Hurungwe Special production were Z$8,l 8/labour day and Z$0,83 respectively. Use of inoculation 
suggests that the incremental net return to family labour and working capital would be Z$4,12/



labour day and Z$ 12,27 respectively. Adoption of Roan compared to Hurungwe Special under 
the same production and management conditions would yield positive incremental net returns to 
family labour and working capital of Z$0,37 and Z$0,69 respectively.

Comparative analysis of alternative crops
In terms of net return per hectare, Roan variety ranked third after cotton and groundnuts. It 
marginally out-performed maize. Sunflower was out-performed by three of the soyabean production 
and management technologies with the exception of Hurungwe Special under the farmers’ current 
practices (Case D).

Net return per labour day of family labour was highest for groundnuts followed by Hurungwe 
Special under improved technologies (Case B), Hurungwe Special inoculated (Case C), cotton, 
Roan, maize, Hurungwe Special under the farmers’ current practices, and then sunflowers.

These results show that adoption of improved soyabean varieties and management practices 
has the potential to increase household family income if farmers were to diversify from maize 
and sunflowers. Sunflowers can be substituted completely with soyabeans grown under improved 
production and management practices.

Farmers’ assessment of the technologies
This section reports on research findings on farmers’ assessment of soyabean production 
technologies.

Table 2.1.2 gives the farmers’ perception of the improved management practices that contributed 
to better yields and return. Use of improved seed varieties was ranked high followed by inoculation. 
High population density, planting in rows, and fertiliser application were cited as management 
practices that were not followed with respect to the traditional variety, Hurungwe Special.
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Table 2.1.2: Farmers’ assessment of factors contributing to improved performance

Variable Factor Ranking

Use of improved seed 1
Inoculation 2
High population density and row planting 3
Fertiliser application 4
Early planting 5
Early harvesting to avoid losses due to shattering 6

Source: Survey data

Summary and conclusion
This paper focused on analysis of research and demonstration and survey data on alternative 
soyabean production and management technologies in Hurungwe.

Use of improved soyabean production and management technologies improved yield of the 
local variety, Hurungwe Special. Most farmers view improved seed and management practices, 
such as early planting, proper plant density, inoculation, proper fertiliser placement and timing of 
application as contributing to increased soyabean yield.

Soyabean has potential as a major cash crop for Communal Area farmers in better rainfall 
areas. Expansion of soyabean production is possible given the positive net return to land and 
family labour compared to some crops in the cropping system. It fits in well into the current 
farming practices of the farmer. It offers the opportunity to increase cash income without any 
serious consequence on household food security as farmers are unlikely to make a complete 
substitution of soyabeans for maize.
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ABOUT THE BOOK
This volume contains selected papers from the Sixth African Association for Biological 
Nitrogen Fixation conference proceedings which had the theme 'Agronomic, socio
economic and environmental benefits of biological nitrogen fixation (BNF) in Africa’. 
A number of papers explore in depth, the constraints and opportunities for successful 
exploitation of BNF in African agriculture. Microbiological, plant and environmental 
factors that limit BNF in African soils are reviewed. The socio-economic benefits of 
BNF for ordinary rural communities are illustrated by case studies from Cote d’Ivoire, 
Nigeria, Zambia and Zimbabwe. Several papers focus on the ecology and 
characteristics of rhizobia indigenous to African soils. The production, application 
and management of rhizobial inoculants in diverse African environments is also 
covered in this book. Agronomic performance of grain legumes under rhizobial 
inoculation and issues of nodulation promiscuity and quantification of BNF are the 
subject of several papers. Finally, the to o k  examines the role of BNF in sustaining 
agro-forestry systems in a range of African environments. Overall, this book 
demonstrates that biological nitrogen fixation technologies offer low-cost alternatives 
for replenishing soil nitrogen for sustainable agriculture and forestry production in 
Africa.
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