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Abstract

This report presents the results of a baseline survey that was carried out in nine wards
of Chihota communal area, Zimbabwe. This survey is part of the Chihota Soil Fertility
project which is a pilot study to expose farmers in this area to a range of 'best-bet' soil
fertility improvement technologies and to get their assessment of these technologies
in their own terms. The aims of this survey are twofold: to enhance our
understanding of farmers' problems and perceptions and to serve as a control against
which the impact of the Chihota Soil Fertility project will be compared. The survey
covers the following aspects: household characteristics, landholdings, crops grown,
soil fertility practices, field characteristics and management, history of use of soil
fertility practices, and knowledge about these practices. The unit of analysis used here
was the household. Households were classified into three categories: a) male-headed
households, female -headed households with male adults (males 18 years and older),
female -headed households without male adults (no males above 18 years old). The
results show that the farming systems in Chihota are maize-based, even though
garden production and non-agricultural labour are important sources of income and
subsistence. These systems do not seem to have changed dramatically in the last
twenty years. There are some important gender differences among households in
terms of the assets they control and the agricultural management they implement.
Farming households use a range of soil fertility improvement practices, both organic
and inorganic. Some of these are traditional while others have been introduced in the
last two decades. Even though most farmers in this area have been in contact with
extension, and they have good knowledge about certain soil improvement practices,
there seem to be many knowledge gaps in the use of others, including some
traditional organic ones. There are opportunities to improve farmers' knowledge with
technical information that is relevant and easy to use.

Keywords: gender, maize, communal areas, soil fertility, technology, Zimbabwe

Introduction

Soil infertility is a major constraint to food production in Southern Africa (see
Kumwenda et al. 1996). Soils can be very poor, and inorganic fertilisers have become
expensive. Furthermore, the low fertility of the soils diminishes the effectiveness of
fertility inputs. The development and adoption of new technologies to enhance soil
fertility are important components of improving food security in the region,
particularly among smallholders. Research and extension organisations in the region,
including non-governmental organisations (NGOs), have tried to help smallholder
farmers to improve soil fertility through the development and diffusion of new
technological options. As part of these efforts, the Chihota Soil Fertility project is a
pilot study to expose farmers in Chihota Communal Area, Zimbabwe to a range of
'best-bet' soil fertility improvement technologies and to get their assessment of these
technologies in their own terms. Based on this assessment, to identify the potential
and constraints for their adoption, and the modifications required in the technologies
or the institutional conditions (i.e. market circumstances, policies) in order to decrease
or eliminate these constraints. These technologies have been developed by a network
of agricultural scientists in Zimbabwe and Malawi (the Soil Fertility Management and
Policy Network for Maize-Based Farming Systems, Soil Fert Net). This project is being
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carried out by AGRITEX in partnership with government research and CIMMYT
Zimbabwe since 1998.

An important component of this study is to document the impact of the project on
farmers and their households. In order to do so, a baseline survey with a random and
representative sample of 258 households was carried out in all wards of Chihota
during the months of September and October 1999. The survey was designed
specifically to address many of the issues that were identified in a participatory
diagnosis (described below), particularly the type and amount of knowledge that
farmers have regarding soil improvement practices. The aims of this survey are
twofold: to enhance our understanding of farmers' problems and perceptions and to
serve as a control to compare our results with, so that we can perform an impact
assessment later. This document reports on the results of this survey.

The report is divided into six sections. First a participatory diagnosis, that was the
basis of this survey, is explained. The second and third sections describe the field site
and the methods used respectively. The fourth part gives the results, followed by the
discussion. Finally the conclusions are presented.

Participatory Diagnosis of Soil Fertility Practices and Constraints

The first field activity of the project was a participatory diagnosis of the soil fertility
practices and constraints of farmers in Chihota (Bellon et al. 1999). The results of this
diagnosis were used to design the survey that is the basis of this baseline report. The
aim of the diagnosis was to elicit farmers' knowledge and perceptions in an open but
systematic way to illuminate the problems and opportunities they have regarding
improving their soil conditions. Four wards were selected for the diagnosis; soil
fertility research had been conducted only in two of them. In each ward, focus group
discussions were organised with farmers working closely with Agritex. The group
discussions were used to elicit the local soil taxonomy, local classification of farmers,
and local classification of climate. These classifications were used as a framework for
discussing and identifying the technological options available to improve soil
conditions and the constraints to their use (eliciting constraints on using a
technology). Research collected a minimum set of socioeconomic indicators from all
participants to gain an idea of who the participants were.

The results of diagnosis showed that there is great consistency between the themes
that emerged from the classification of farmers and the constraints they face in
applying soil improvement practices. For example, the ownership of assets (such as
cattle and draught power), access to cash to pay for labour and inputs, and possession
of knowledge of improved agricultural practices are important factors in the
classification of farmers. And farmers perceived that these factors allow or constrain
the use of most soil improvement practices.

The farmer soil taxonomy recognised ten soil classes, although two classes did not
have any agricultural use. The classification is mainly based on soil texture, and
colour. Additional soil characteristics used include appropriateness for agricultural
use, ease of cultivation, water-holding capacity, inherent soil fertility, response to
fertilisers and manure, and proneness to waterlogging. The practices that farmers
identified as improving the soil fertility associated with these soils included: the
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application to the soil of fertilisers, animal manure, termite mound soil, compost, or
lime, the use of rotations, leaving the land fallow, early planting, dry planting, early
ploughing, deep ploughing, the use of soil analysis to add the correct amount of
fertilisers, the use of contours, drainage of excessive water, the use of raised beds and
the timeliness of operations.

The perceived constraints for using these practices for improving soil fertility
reflected two main themes:
• scarcity of, and access to inputs - both local, such as manure and termite mound

soil, and purchased, such as fertilizers and lime;
• labour scarcity for the application of inputs, due to the labour intensiveness of the

operations or simply the lack of available labour or cash to hire it.

Another theme that emerged was the priority given to alternative uses for the inputs;
for instance, the preference for applying manure to gardens rather than arable fields,
or the low priority given to improving some soil classes. The lack of implements and
power were also cited as limitations, although these relate to the specific practices of
deep ploughing and the application of termite mound soil. Also mentioned was lack
of land, which limits the frequency and duration of fallows. Several farmer groups
mentioned lack of knowledge about application rates for fertiliser and about the use
of lime as a constraint.

An important result of the diagnosis is that many of the factors that constrain the use
of soil improvement practices cannot be eliminated through the efforts of extension
officers or scientists. These include access to draught animals or farming implements.
Nevertheless, these constraints should be taken into account in the identification,
design, assessment, and promotion of improved soil fertility technologies. The
technologies must be compatible with farmer circumstances and interests and, where
possible, should improve the efficiency of resource use. One constraint that extension
officers and scientists can help overcome is the closing of knowledge gaps. By
providing better information on the timing of application, quantity, and long-term
management of lime and fertilisers, they can help farmers to glean the full benefits
offered by these inputs. Addressing knowledge gaps requires further work to identify
the gaps, as well as the design of a program explicitly aimed at closing them.

The results of the diagnosis served as the basis for the survey reported here. For
example, we have paid particular attention to diagnose the level of knowledge
farmers have about soil improvement practices, the local soil taxonomy has been used
to characterise their fields and all data has been collected in a gender disaggregated
way.

Field Site

This study was carried out in Chihota, a sub-humid (650-800 mm rainfall, Natural
Region lIb) communal area in northern Zimbabwe where soil infertility is a major
biophysical constraint to agricultural production. Chihota (18020'5 310l5'E for
Mahusekwa Growth Point) is located in Marondera district, Mashonaland East
Province, Zimbabwe. It has nine wards, each with five to six villages. Chihota is
relatively close (50-80 km) to the capital city of Harare, therefore farmers have
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important farm and off-farm opportunities. Maize continues to be the most important
crop in the region, however, the production of vegetables in gardens, off-farm labour,
and remittances are important sources of income. From a strategic perspective, these
conditions make this area an interesting place to conduct research because its soil
fertility problems and management options interact with the non agricultural sector
of the economy. If we assume that in the future as the economy develops, more
farmers in Zimbabwe will have access to these opportunities, our results will
illuminate the potentials and constraints of these technologies under these changing
conditions.

Most of the soils in this area are sands of granite origin and many show a catenary
association. They vary in texture from sands to sandy loams on upper and midslopes
to sandy clay loams in the lowest dambo or vlei areas. Soil depth ranges from
moderately shallow (>50 cm) to moderately deep. Average crop yields in the area are
well below the potential. Low pH is an important constraint in these soils (Dhliwayo
et aI., 1998:217). Furthermore, considerable research on soil improvement methods,
including liming, use of inorganic NPK, legume rotations, and green manures, has
been carried out in the area (Waddington et al., 1998).

Methods

The survey was carried out with a random sample of households in Chihota
communal area. The data collected was then analysed by household type.

Sampling procedure
There are nine wards and approximately 12197 households in Chihota. Each ward is
composed of between 5 and 8 villages. It was decided to use the ward as the sampling
unit since for Agritex this is the minimum area of work. At least in theory, there is one
Agritex Extension Worker per ward. It was decided to sample 30 households per
ward, for a total sample size of 270 households, given the resources available. Since
this survey was designed to provide an accurate picture of the wards, the farming
households in them, and their soil management practices in general, and not for a
particular crop, we did not weight the sample by maize or any other crop area
planted, but simply by number of households. Almost all households engaged in
agriculture. Households that do not engage in agriculture were excluded. Since there
is a different number of households per ward, the probability of a household to be
included in the sample differs from one ward to the other. The probability was
calculated by dividing 30 households per ward (to be included in the sample) by the
number of households in each ward. To get the number of households to be included
from each of the villages in the ward, we multiplied the number of households per
village by the probability of selection by ward and rounded off the nearest whole
number. This means that within a ward all households have the same probability of
selection.

Structure of the survey
The survey was divided into three parts. The first dealt with socio-economic variables,
such as household composition, education of members, labour resources, ownership
of animals, agricultural implements and household goods. Farmers were asked to rate
seven different productive activities in terms of their importance to cash income and
to subsistence as very important, somewhat important or not important to assess their
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perception of the contribution of each to their livelihoods. This section also elicited
information on the type of house construction in the family compound and the
granary, access to services such as electricity and sources of drinking water. Finally,
respondents were queried on their sources of agricultural technical information.

The second part of the survey dealt with agriculture. Information was collected by
field. Respondents were asked to draw a map of all the fields they controlled1• A field
was defined as a continuous piece of land managed by a particular person within the
household. Within a field several agricultural or horticultural products could be
planted, or it could include fallow areas as well. Using the map as a reference for each
of the fields, information on each one was elicited. To the extent possible, we tried to
get the information from the person who managed the field during the 1998/99
season. The information obtained per field included the soil type according to the
local taxonomy, the topography and ownership, distance from the house, years of use,
and yields observed. For three different seasons (1996/97,1997/98, and 1998/99)
detailed data was elicited on crops planted, area for each, management (method and
timing of ploughing, weeding, input application), inputs used, use of hired labour,
sources of finance. These data should be interpreted with care, particularly regarding
field management. It is an approximation to reality, not an exact measurement of
farmers' practices. However, it provides a good idea about the management patterns
employed by these households.

The third section dealt with the knowledge that respondents had of the different soil
fertility improvement technologies available, as well as information on their past use.
These included both traditional ones, as well as the ones being disseminated by
Agritex. To elicit the knowledge, for each technology, the agronomist in the team
developed between three to five questions. The idea was not to subject the
participants to a "test," but rather to get a rough idea of the knowledge they had. The
aim of the questions was that they serve as an "indicator" of key knowledge needed
to apply the technology successfully in the case of introduced technologies, and to
gain an idea of the knowledge used to apply traditional technologies. To elicit
information on the past use of a technology, farmers were asked whether they had
used the technology before, if so, for how many years, and if they had stopped using
it, why.

Analytical methodology
The unit of analysis in this paper is the household. Individual households are the unit
of management for farming and particularly for soil fertility management
notwithstanding intra-household structure and dynamics that also may influence
these management decisions. While some household members may have a larger say
than others and there may be different interests and goals, agricultural resources,
such as land and labour, are associated with households. Households are not
homogenous, therefore a typology had to be developed. The most common typology
is that of men-headed versus women headed households. Many studies have shown

I At the time this survey was designed, it was expected that by getting an inventory of all fields managed
by a household we would get information on the gardens. As the analysis of the data progressed we
realised that we did not capture this information very well since we should have asked about gardens
specifically, hence we mainly got data on field crops. This is a limitation of this study. The area in
gardens is relatively small, however they are an important component of the livelihoods of these
households. This was at least partially captured by the rating of the contribution of different activities to
household income and subsistence (Table 5).
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that this categorisation is very rough, since there are many differences within these
types (Doss, 1999).

In this study, we decided to use three categories: a) male-headed households (MH),
female -headed households with male adults (males 18 years and older) (FHAM),
female -headed households without male adults (no males above 18 years old)
(FHNM). The reason to use both types of female-headed households is that access to
male labour and resources available only through men gives female-headed
households that contain men different opportunities than those that do not. Clearly a
female-headed household consisting of a widow with small children is not the same
as one consisting among others of several young adult males living with their
mother-who consider her as the head. The composition of the household has
implications for its functioning and the resources it can command. Clearly, the
presence of males increases the labour available, particularly for tasks that require
special physical strength, such as ploughing. In the context of the communal areas of
Zimbabwe, males have easier access to land within the traditional system of land
allocation. In the context of this survey, the respondents defined who they considered
was the household head. In many cases, the respondents did not consider themselves
as the head.

To compare households in terms of labour allocation it is not appropriate just to use
the number of household members. It is important to recognise age differences. To
take these differences into account, we used a set of weights to convert the household
members of different ages -and therefore with different capacities to work- into a
standard unit we called an Adult Equivalent, presented in Table 1. These weights
have been used in other studies in Zimbabwe, and it is important to point out that
they do not recognised gender differences, only age differentials (Reneth Mano,
personal communication).

Results

Household characteristics
The most common type of household was the male-headed (MH), which accounted
for almost half of all households, followed by the female-headed without adult males
(FHNA), and the female-headed with adult males (FHA) (Table 2). Not surprisingly,
in terms of household size, on average the FHNA had a smaller number of members
compared with the other two types. In terms of education of their members, the
number of years of education seems high for a rural area. This reflects the investment
in education that followed Independence and proximity to Harare where education
needs and opportunities were many. However, there seems to be gender differences,
since males have, on average, one more year of education than females. In terms of
household types, interestingly males seem to do better in female-headed households
than in male-headed ones compared to females.

Differences among household types are found also in terms of family labour
availability and allocation. All the data on labour has being weighted and expressed
as adult equivalents to facilitate comparisons. Furthermore, one has to be cautious to
interpret these results. The data refers to whether a family member did or did not
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engaged in the activity. It does not take into account the actual extent that she/he did
it.

The potential labour is simply the weighted number of family members expressed as
adult equivalents. In terms of family labour allocation in agriculture, there are two
measures, the number of members who actually farm - they are in charge of
agricultural decisions and operations - and the number of members, beside those that
farm, that help in agriculture. In all cases, on average more than one member per
household is in charge of farming, helped by two other members. In terms of off farm
labour allocation, there is a substantial reduction in the number of members involved
compared to agriculture, with abouthalf of one member per household on average.
Clearly, family labour allocation seems to be mainly associated with agricultural
activities, and less so with off farm ones. This is also evident if we look at the
percentage of members who participated in each type of activity relative to the
potential labour. While more than half helped in the fields, and two fifths were
responsible for agriculture, not even 12% engaged in off farm activities. There is
variation in these patterns among household types. Not surprisingly, the FHNA
households are different than the other two types, with a smaller number of farmers
participating in these activities, particularly in off farm labour. In off farm labour their
participation is substantially lower than the other two types, both in absolute and
relative terms. These households seem to depend heavily on agriculture. For example,
the percentage of members in charge of agriculture is the highest, however the
percentage of members who help is the lowest.

The average age of the household is statistically similar across household types,
although FHNA are slightly younger. The heads have farmed almost half of their life,
and almost of all of their adult life. Surprisingly, the education of FHA household
heads is substantially lower than the other two types. This may be because in many of
these types of households, the IIgrandmother" is considered the head.

In terms of ownership of animals (Table 3)/ half of the households own oxen, and for
those that own them the average number of oxen per household seems adequate for
agricultural operations, such as ploughing. However, there are important differences
across household types. There is a statistical significant association between
household type and ownership of oxen. A substantially lower percentage of FHNA
households own oxen, compared to the other two types. About two thirds of
households own some type of cattle, cows being the most common and bulls the least.
For most types of cattle there is no statistically significant association between them
and household type, except in the case of heifers and bulls, where a higher percentage
of MH households own these animals compared to the other two types. In terms of
overall ownership of cattle, about two thirds of the households own some cattle and
there is no association between cattle ownership and household type. Goats are
owned by less than half of the households, while poultry are owned by most. Clearly,
a good percentage of households do not own animals - except for poultry. Given the
importance of animals as a source of draught power, manure, a form of savings, this
means that many households are in a precarious situation. However, in general MH
households seem to be in a better position than the other two types because they are
the most likely to own animals. For all types of animals, the average number per
household for those that own them is similar across household types.
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In terms of ownership and access to key agricultural implements (Table 4), the most
commonly owned is the hoe followed by the shovel, the plough and the wheelbarrow,
all of which are owned by more than half the households. The cart and the cultivator
are owned by about two fifths, the harrow by about a third, while the sprayer is
owned by very few. Households that do not own these implements can get access to
them by borrowing or renting them. While neither is common, the former is the most
frequent of the two, and renting is rare. But an important point is many households
do not have any access to many of these implements. This is particularly important in
the case of the plough, the cart and the wheelbarrow. The plough is important for soil
preparation, while the cart and the wheelbarrow, among other uses, are important to
transport inputs to the field. These results suggest that many households in Chihota
face important difficulties in carrying out agricultural production. Particularly, the
lack of access to implements seems more acute for the FHNM households. These
households have the lowest rate of ownership and the highest lack of access to them
across household types.

The ratings of different productive activities by their contribution to household
income indicate that maize is the most important followed by garden production and
non farm income (Table 5). These activities were rated as very important or somewhat
important-hence they are perceived to make a contribution to household income
by more than 60% of the respondents. The least important activity seems to be off
farm labour, followed by remittances and animal production. This pattern is similar
across household types, except for the FHAM households, where remittances and the
production of other crops seem to be more important relative to the other activities
compared to the other two household types. Except for remittances, there are no
statistical associations between the rating of the activity and household type. Any of
these activities was important for at least a third of the households.

In terms of the contribution of these activities to household subsistence, maize was
rated as important by more than 80% of the households, followed by the garden,
animal production and finally production of other crops. However, the differences are
large across activities, since animal production was rated as important by about half
of the households and the production of other field crops by about a quarter. The
same pattern was observed across household types. Clearly, these households depend
to a large extent on multiple activities for their livelihoods, however, there seems to be
more diversification in the sources of income than in the sources of subsistence. In
spite of this diversification, maize seems to be a fundamental component of the
livelihood of these households, regardless of their type, both as a source of income
and of subsistence.

The type of house construction material used by these households include (in
increasing order of expense), pole and dagga, walls of brick under a thatch roof, brick
walls under an asbestos or corrugated roof, and brick walls under a tile roof. The most
common type of house is the one made of brick walls under a thatch roof, followed by
similar walls under an asbestos or corrugated roof (Table 6). These two types account
for 90% of the houses. There is no statistical association between the house
construction and the household type. Historically, people from this area have had
sources of off farm income employment from Harare, and house construction is a
prime use of those funds. More than half the households own a granary, made mainly
from construction material or brick walls under a thatched roof. There is no
statistically significant association between the type of household and granary
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ownership. While this indicates that many households can store their food, it also
shows that about a third cannot and provides a rough indication of food vulnerability
among these households.

In terms of access to services, very few households have access to electricity (Table 7)
(although some have solar panels, see below). The main sources of drinking water are
deep wells and to a much lesser extent, boreholes. Very few have access to tap water.
Most households have a latrine.

The two most common consumer goods owned by these households, are a radio and
a stove (Table 8). About half own a radio and a third a stove, although there are some
differences across household types. The FHNM households have the lowest rate of
ownership. The ownership of other consumer goods is very restricted, with less than
15%of the households owning them. The lack of electricity restricts the value of some
of these items - what is the point of owning a television set or a refrigerator, if there is
no electricity to plug into? Even a radio, which may be relatively cheap and can be
run on batteries, seems to be beyond the reach of an important number of households,
which indicates their limited purchasing power.

An important percentage of households, about two thirds, currently receive extension
information, and a few had in the past (Table 9). Still about a third do not have and
have never had access to extension services. Clearly, Chihota is an area well serviced
by extension, at least in coverage. There is an association between the type of
household and access to agricultural extension, with the FHAM households having
the lowest rate of access, compared to the other two types that have similar rates. This
type of household has a very high rate of previous access to extension compared to
the others, which suggests that they"abandoned" their relationship with extension
The reasons for this pattern are not clear. In any case, these results indicate that there
does not seem to be a bias in access against the FHNM households, which one could
have expected given that they are exclusively female. In terms of who is providing the
extension services, Agritex is the dominant source of agricultural information, with a
very small contribution by other institutions, such as private seed companies, traders,
the University of Zimbabwe and NGOs. MH households are the most likely to get
information from sources other than Agritex, particularly private seed companies.
Still these alternative sources of extension seem to playa very small role in Chihota.

Landholdings

The amount of land owned by the different household types is presented in Table 10.
This table reports both the total area as well as the planted area. There are statistically
significant differences between household types in all of the years studied. MH
households have the largest landholdings and area planted, and the FHNM
households have the lowest in both counts. Although three years is a short period to
assess a trend, there seems to be an increase in area planted during the period by all
households. Obviously, the area planted is smaller than the land owned, the
difference is land in fallow. FHAM households have the lowest area of land in fallow,
and hence seem to be using their land more intensively. The distribution of
landholdings is presented in Figure 1 for 1999 (it is similar for the other two years).
The distribution of both landholdings and area planted is skewed. Although there are
a few cases with relatively large landholdings (>9 ha), 50% of the households own less
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than 1.6 ha and farm less than 1.5 ha. These numbers are typical of communal areas in
sub-humid zones of northern Zimbabwe.

Crops
Households in Chihota plant about eight main field crops, besides the horticultural
crops in their gardens (Table 11). Maize is by far the most important in terms of
number of households planting it and the average area planted per household.
Groundnut is the second most important in terms of number of farmers that plant it,
followed by bambara nut, rapoko (finger millet), cowpea, field bean, sunflower, and
sorghum is the least planted. There is no'association between the relative number of
farmers planting a crop and the household type for any crop during the period
reported. Leguminous crops seem an important component of these farming systems
and are usually planted simultaneously with maize (but mostly as sole crops). For
example, for households planting maize, the vast majority in any year, 69.9%, 72.3%,
and 74.6% planted at least one leguminous crop as well in 1997, 1998 and 1999
respectively.

The area planted to those crops-for those households that plant the crop-is similar,
approximately between a quarter and a third of a hectare. Except for maize, rapoko,
and bambara nut, there are no statistical differences in the average area planted by
household. For maize, rapoko and bambara nut (Table 12) there are differences
mainly between the FHNA households and the other two for most years. These
households planted on average a smaller area of those crops, particularly compared to
the MH households.

Although three years is a short time to say anything meaningful about trends, there
seems to be an increase in the number of households planting most of these crops
between 1997 and 1999. There is variation in the average area planted to each of the
crops, and there is no consistent trend; some increased and others decreased.

These households plant several crops simultaneously, on average approximately
three crops each year during the period reported here (Table 13). This pattern is
similar among the three household types, since there are no statistical significant
differences among them on the average number of crops planted. As pointed out
before, most farmers combine maize with at least one leguminous crop. These data
also point to the importance of diversification for these farmers, as the data on sources
of income and subsistence indicated before. Furthermore, these data also confirm the
importance of maize for the livelihood of these households.

Soil fertility practices
Households in Chihota use different inputs to improve soil fertility. These inputs are
fundamental for agricultural production in this area given that most soils there are
very poor and with a long history of use. The inputs used are mixtures of inorganic
(mineral) and organic fertilisers (Table 14). Some are produced locally, even on farm
and others have to be brought from the outside. In terms of number of farmers, the
most common input used is Ammonium Nitrate followed in decreasing order by
Compound D, manure, compost, termitaria, gypsum, lime, and very rarely single
superphosphate (SSP) and muriate of potash (MOP). Inorganic fertilisers are more
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commonly used than organic ones, however, manure and compost are also widely
used, although at very different rates. Termitaria is used by a smaller number of
farmers than the other two organic inputs, however at rates commensurate to those of
manure. It is not clear about the actual nutrient content of these three organic inputs
and therefore their contribution to the nutrient balance of the soil. Gypsum, which is
used mainly for groundnut production, is used by a much smaller percentage of
households relative to the ones that plant groundnut. Ten to fifteen years ago
groundnut farmers would use some gypsum, which they got easily thru credit
schemes. They now rarely use it since there is no more credit available. It is surprising
that few households apply lime to their fields, given that this is an input that has been
promoted by extension in Chihota in the past, may be very useful to improve soil
acidity, a condition that is common in this area, and that most farmers have contacts
with extension. However, it is a bulky input that may not be stocked in the local
stores, and it is difficult to transport. There is no statistical association between the use
of any of these inputs and the household type. There are no statistical differences with
respect to average rates applied of the input either, except for gypsum. In this case
FHNA households applied a lower rate than the other two household types in all of
the three years studied.

The data presented in Table 14 includes percentages of both the households who used
an input in any of their fields, as well as of the fields planted to a crop where the input
was used. There are differences between these two numbers indicating that
households use the inputs in only a fraction of the fields they plant. It is also
important to point out that the rates reported here seem high. These rates are reported
per field and they may overestimate the actual amount used. While farmers were
asked about the amount of bags (carts, wheelbarrow, etc.) that they applied and to
what area they did, these data were converted to kg (carts, wheelbarrows) per hectare,
tending to give an inflated impression of the actual use. They may have applied that
quantity, but only to fractions of their fields. Because of this problem, these amounts
provide only a rough estimate of the patterns of input use rates.

These households apply different inputs simultaneously to their fields, about an
average of three per household and more than two per field (a household will usually
have more than one field)2 during the period reported here (Table 15). These
households are making decisions on how to allocate different inputs. To explore this
issue, the partial correlations among the quantities applied of the six most commonly
used inputs were calculated (combining data from all three years, but controlling for
year) (Table 16). The correlations show that Compound D and Ammonium Nitrate
are highly correlated, as well as manure and termitaria, and manure and compost.
Furthermore, there is a smaller correlation between manure and Compound D, and
manure and Ammonium Nitrate. Gypsum was only slightly correlated with
Compound D. These correlations suggest that these inputs are applied together in the
same field in quantities that follow similar trends among households, i.e. if a
household applies a higher quantity of one input, it applies also a higher one of
another. Furthermore, the high correlations occur within inorganic inputs or within
organic inputs, which suggests that when a household uses one kind of input, it is
likely to use another of the same type. It is important to understand further how
farmers are combining different inputs and what are the implications for soil fertility

2 Given the way the field information was elicited, it is not possible to know if different inputs were
applied to exactly the same area within the field and to what crop exactly.
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and input use of their combinations. Is it that a farmer who understands the
importance of using one input is more likely to understand that using others as well
will be beneficial? Or is it that a farmer who can access one input is also more likely to
be able to access others too?

In terms of the timing, most organic inputs are applied before planting, while all
inorganic inputs are applied after planting. Manure is the earliest input applied, about
5 to 7 weeks before planting, followed by termitaria about 4 to 5 weeks, and lime
about three weeks before planting. After planting, Compound D is the earliest
applied, about two weeks after planting, followed by gypsum, about 4 weeks,
compost close to five weeks, and finally Ammonium Nitrate around 6 weeks after
planting. There are no statistically Significant differences among households
regarding the timing of input application.

Field characteristics and management
In Chihota, households classify their soils into eight categories (Table 17). The
dominant soil types are Shapa and Jecha, occupying 51 %and 32.1% respectively of
the area. Each of the other six soil types occupies a small area. These soil types are
distributed in three parts of the toposequence: topland, vlei margin, and vlei. In terms
of toposequence, the most common part is the vlei margin (52.2%), followed by the
topland (37.2%). The vlei occupies a small area. Certain soils are not present in parts
of the toposequence, e.g. Rondo an Chidhaka in the topland, Rebani in the vlei
margin, and Ruzekete and Chidongo in the vlei.

In terms of the distribution of fields by soil types within the toposequence by
household type (Table 18), the MH households have the highest diversity, followed
by FHNM and FHAM households. However, for the three household types, Shapa
and Jecha are dominant, with the other soil types occupying a small percentage of the
fields. There is no association between these two soil types and the toposequence for
any of the household types.

These households control between one and eight fields with an average of 1.8 fields
per household (Table 19). There are statistically significant differences among
household types, with the FHNA households controlling on average a smaller
number of fields than the MH households. In terms of area per field, the largest field
may be more than seven ha and the smallest barely 0.1 ha, however on average a field
is about 1.3 ha and this average is similar across household types. On average, fields
are located about half a kilometre from the dwelling. This varies between the field
being next to the dwelling to up to seven km away. There is no difference in the
average distance among household types. In terms of use, these fields have been used
for a long time, on average more than twenty years, but up to sixty. There are no
statistical differences among household types in this respect. This history of long use
and the fact that most soils are sandy reinforce the idea that these soils have fertility
problems.

Many maize varieties are planted in Chihota, most are from seed companies based in
Zimbabwe. The most widely planted were the hybrids R201, SC 501 and R215 (Table
20) over the study period. Most of the seed was purchased (Table 21), with only a
small amount being retained from the previous harvest. This does not mean however,
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that the seed is not recycled since even if purchased it could have been purchased
from other farmers who recycled it. Unfortunately, we did not ask about the specific
sources of seed. SR52 has not been available since the early nineties. Therefore seed
from this variety should be recycled. R201 and R215 were both still available in 1996
7, but discontinued soon after.

Farmers were asked to provide a subjective estimate of the maximum, minimum, and
modal yields for each field they planted with maize, based on their experience with it
(Table 22). With this information, subjective yield distributions were calculated
(Anderson & Dillon, 1992; Hardaker, Huirne & Anderson, 1997), particularly the
expected yield, standard deviation and coefficient of variation of maize. This
information provides an idea of the productivity and variability of maize farming
systems in Chihota. Given that on average a household plants approximately 1.4 ha to
maize, this suggests that the expected production per household is 1.473 (± 0.416) t of
maize per year. Since the average household size is about 5 persons and if we assume
an annual per capita consumption of 100 kg, this means a household requirement of
0.5 tfyear. Since there may be storage losses, let us assume of 20%, then a family
would have to keep 0.6 t of its production for self-consumption. This means that on
average a household has a surplus of 0.873 t, to pay for other expenses, particularly
finance their next crop. This may seem a good surplus, however given the standard
deviation it may be reduced to less than 0.5 t some years. This suggests that while
these households may not be food insecure, they may not generate big surpluses
either, and particularly may have problems financing their crop production in certain
years.

In terms of field management operations, ploughing was mostly done with a team of
oxen, just a few fields were ploughed with a hand hoe or alternatively with a tractor.
Only a few used zero tillage (Table 23). Most fields were ploughed in spring and less
than a third in winter, with about less than a fifth at both times. These patterns were
stable over the period studied, and there were no differences among household types
for either the method or the type of ploughing. However, for the timing of ploughing
there were differences among household types. MH households ploughed their fields
closer to planting than FHAM households, but not than FHNM. This pattern was
similar throughout the three years covered in the data. On average, ploughing took
place two weeks before planting. There were differences among household types in
terms of the way they got access to traction for ploughing. Most households used
their own oxen, followed by those who rented them. Very few households used
tractors. There is a trend in the use of owned oxen across household types. MH
households had the higher rate of use, followed by FHAM, while FHNM had the
lowest. Conversely the trend for use of rented oxen increased. These trends were
similar across the study period.

Planting was mostly done using a hoe and a row planting marker, followed by
planting in the opening of the furrow done with the plough, and planting behind the
plough (Table 24). Very few fields were planted with a planter. There were differences
among household types however in terms of the rates of use of these methods. A
lower percentage of fields managed by MH households were planted with the hoe
and row planting maker, but a substantially higher percentage of fields planted in an
open furrow and behind the plough compared to the other two types of households.
These patterns are similar throughout the study period. In terms of timing there were
no differences across years, and even within any particular year among household

14 Soil Fert Net Research Results Working Paper 8: Chihota Baseline Survey

•

•



types. On average all households planted about one and a third weeks after the rains
started. We know from previous studies that commonly some outfields get planted
much later (say mid to late December, when first fields are planted early November
on first rains) and that some of these fields are deliberately late planted.

The first weeding was carried out mainly using a hoe and to a lesser extent combining
the hoe with an animal-drawn tine cultivator (Table 25). Usually the tine cultivator is
used between rows and the hoe on the row. Few fields were exclusively weeded
using mechanical means. Herbicides were rarely used and only in 1998 and 1999.
There were differences in the weeding method used across household types. A lower
percentage of fields managed by MH households were weeded exclusively with a
hoe, and a higher percentage was with a combination of hoe and mechanical weeding.
Even the use of mechanical weeding, although not common, is higher among these
households. The other two household types relied more on the hoe exclusively to
weed their fields. In the case of the exclusive use of mechanical weeding, a much
lower percentage of fields managed by FHNM households were weeded with this
method compared to the other households. In general female-headed households
seem to rely more on hoe weeding than male-headed ones, and particularly those
with no adult males. These patterns are similar across the study period. In terms of
timing, there were no differences across years, and even within any particular year
among household types. On average all fields received the first weeding almost three
weeks after emergence.

Most maize fields received a second weeding, and mostly using the hoe and to a
lesser extent a combination of hoe and mechanical weeding, the use of herbicide was
very rare (Table 26). There were no differences across years, and even within any
particular year among household types. A similar pattern was observed in the timing
of the second weeding, i.e. no differences across years or household types within a
year. On average all fields received the second weeding about six weeks after
emergence.

The use of hired labour varied among the different farming operations (Table 27).
Weeding was the operation with the highest rate of use of hired labour, followed by
ploughing, harvesting, planting and finally the activity with the least use was fertility
management. In some of these operations there was no statistical association between
household type and use of hired labour such as for weeding and harvesting during
the study period. For activities such as ploughing and fertility management, however
there was a statistical association for the three years analysed. In the case of
ploughing, MH households used hired labour in a substantially lower percentage of
their fields compared to the other two household types, particularly in 1999. FHAM
households had a very high use of hired labour. In the case of fertility management,
FHNM households used hired labour in a substantially lower percentage of their
fields compared to the other two household types in any of the three years analysed.
Hence, for this operation, these households seem to rely more heavily on family
labour than the others. Planting was an operation where in two of the three years
analysed there was no association between household type and use of hired labour,
however this was different in 1998, when there was one. Even if there was no
association, FHNA households seem to have used less hired labour in their fields than
the other households. In general, except for ploughing, FHNA households tend to use
less hired labour in their fields in all operations compared to the others.
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The removal of stover was the most widely used practice in the fields planted to
maize in Chihota either directly through actual removal or indirectly through grazing
by cattle (Table 28). In relatively few fields, the stover was burnt. Stover is also used
as bedding in the kraal, where it mixes with dung, improving the quality of manure.
Later this may be applied in the field. These patterns are similar across the study
period. There was a statistically significant association between household type and
stover management for two of the three years studied (1998 and 1999). The fields
managed by FHNM households were more likely to be grazed in situ and less likely
for the stover to be removed than the other household types. Whether the cattle
grazed belong or not to the owner of the field has implications for the nutrient
balances in the field. If somebody else's cattle graze the field, the nutrients are
removed and supplied to a different field, generating a net transfer of nutrients out of
the field. If the cattle belong to the field owner, it is likely that nutrients would be
recycled. However, the data available does not allow us to address this issue.

In terms of financing the cash expenses incurred to produce maize, the most
important source of cash was own resources followed by remittances, and credit was
use rarely (Table 29). These patterns are similar across the study period. In all three
years there was a statistical significant association between household type and the
source of funds. A higher percentage of fields managed by FHAM, and to a lesser
extent FHNM, were financed with remittances than with the MH households. For the
few fields that were financed with credit, the most important source was relatives,
followed by the Agricultural Finance Corporation (which is now Agribank). Banks
and NGOs were not a widely used source of credit. These patterns were similar across
the study period and there was no association between the source of credit and the
household type in any year. Clearly, almost all cash expenses are covered by the
extended family, directly, through remittances or credit.

History ofuse ofsoil fertility practices
The history of use of soil fertility practices show that there is a gradient in farmers'
experience with them (Table 30). The use of fertilisers has been the most Widespread
and has the longest average number of years of use. The use of fertilisers has had the
lowest rate of abandonment. The main reason for abandoning it was lack of cash. It is
worth noting than for all practices a larger number of farmers provided reasons for
abandoning than the ones that actually said they had abandoned the practice. This
suggests that farmers interpreted the question in broader terms than was intended by
the researchers. It seems that they are referring to constraints to their use, even if they
have not actually abandoned the practice.

The use of animal manure follows fertilisers in terms of farmers who have used it and
the number of years of use. With regards to the percentage of farmers, the drop is
substantial and the rate of abandonment has also been much higher. The main
reasons for abandoning were lack of cattle and not having enough labour to manage
it. The use of compost has been slightly lower than that of animal manure and for
slightly less time. It has had a low rate of abandonment. There were many reasons for
abandoning it, but the most important were lack of materials and labour intensity
required for making it. Rotations have also been Widely used and with the third
longest amount of time of use. They also have had relatively low rates of
abandonment. There were several reasons given for abandoning them, but the
dominant ones were lack of seed (for the legumes) and shortage of land.
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It is surprising that there is a longer history of use of fertilisers compare to manure
since some of the organic practices were conducted by farmers well before mineral
fertilisers were introduced into Zimbabwe. Mineral fertilisers have been used widely
in communal areas since the early to mid 1970s. Given the number of years in farming
of the respondents (-25), it is likely that these farmers have been using fertilisers for
most of their professional life and that with the introduction of inorganic inputs there
was a high rate of abandonment of organic practices, since fertilisers were subsidised
and easier to use. Hence while these farmers have had a long experience with
fertilisers, they may have had a more limited one with organic practices. Although
historically, organic practices have been in use for a longer time that fertilisers, in the
specific context of the professional experience of the respondents organic practices
may not have been used as much.

There was an important drop in the percentage of farmers who had used
intercropping compared to the previous practices, although intercropping also has
been used on average for a relatively long period of time. As with rotations, the lack
of seed was the most important reason for abandoning this practice, followed by a
lack of interest and labour intensity. The use of termite mound soil follows the use of
intercropping in terms of number of farmers that have use it, but with a much shorter
average number of years of use. It had a high rate of abandonment compared to those
who said they have used it and the other practices. The most important reasons for
discarding this practice were that it is labour intensive and farmers lack the means to
transport it from the source to the fields.

Liming and green manures were the least used practices. Liming was the second to
last in terms of number of farmers who have used it, with a substantial reduction in
them compared to the use of termite mound soil and intercropping. Also the average
number of years of use is the second lowest, with a high rate of abandonment. Almost
half of the farmers who said they have tried it said they have abandoned it and the
lack of cash and knowledge were the dominant reasons. Green manures had the most
limited and shortest average number of years of use, with a high rate of abandonment
for a variety of reasons, but the dominant one was lack of knowledge.

Except for the use of fertilisers, the most widely used soil fertility practices are
associated with locally produced organic inputs. Lack of knowledge, lack of access to
an input, either directly (e.g. lack of cattle or materials for compost) or indirectly (lack
of cash to purchase fertilisers) and to a lesser extent labour intensity, are the key
constraints that may force farmers to stop using a practice. Particularly concerning
non-traditional practices, such as liming and the use of green manures, lack of
knowledge about their use is an important constraint. The constraints identified here
are very similar to the ones expressed by farmers during the participatory diagnostic
survey that was undertaken at the onset of the project. This is an interesting result
because the farmers in the participatory diagnostic exercise were a biased sample
selected by Agritex from farmers working with them, while the results present here
come from a representative random sample. The results presented here show that
even that biased sample was able to identify constraints that are relevant to all
farmers in Chihota.
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Knowledge ofsoil fertility practices
One of the key constraints to the use of many soil fertility improvement practices
identified during the diagnosis was the lack of farmer knowledge on certain aspects
of these practices. Therefore the agronomist in the team developed a series of key
questions for each technology. Their aim was to be an "indicator" of key knowledge
needed to apply the technology successfully in the case of introduced technologies,
and to gain an idea of the knowledge used to apply traditional technologies.

For liming, most farmers responded to the three questions related to it (Table 31). A
relatively high percentage of them said that they did not know the answer to the
questions. This was the second most common answer for the three questions. The
answers to the first question show that farmers have received information about
liming. The most common answer was that lime improves soil structure. While this is
true for heavy soils because it flocculates the bigger aggregates, this does not apply to
most soils in Chihota, which are sandy. The fact that some farmers said that lime
corrects soil structure indicates that they have been exposed to messages on soil
acidity and liming received from research and extension. The answers suggest that
farmers have received abstract information, but no indication of knowledge from
experience.

Regarding .the second question, the most common answer is consistent with the
research and extension recommendation-to apply lime during winter ploughing
(beginning of the dry season). However, about a fifth answered that it should be
applied during the spring ploughing, which is not the standard recommendation, but
is the most practical time for application. The answers provide some evidence that
farmers have been exposed to the message on lime, but that this may not have been
very effective.

The answers to the third question in general reflect standard information, since lime
should be applied to poor lands, however it is too general to make an efficient use of
the input. Not all poor lands would necessarily benefit from lime, only the ones with a
low pH- something that indeed was mentioned by a few farmers.

An even higher percentage of farmers responded to the three questions related to the
use of fertilisers (Table 32). Unlike the previous case, only for one question did some
farmers answer that they did not know, and even in this case they were a low
percentage. An overwhelming majority of farmers provided the 'correct' answer to
the first questions. This is not surprising given that the application of fertiliser to
maize was the most widely used of all soil fertility improvement practices.

Concerning the second question, the most common answer is correct. Gypsum
improves pegging, improving podding and yield. Surprisingly only one farmer
mentioned SSP, which is also an important fertiliser for groundnut. The other answers
are partially correct to the extent that they include gypsum and Compound D, which
also has phosphorous, an important nutrient for groundnut. The answers to the third
question are correct since one would expect the best response to fertiliser under
conditions of neither excessively high nor low rainfall.

Although the use of cattle manure is a traditional and Widespread soil fertility
improvement practice, a slightly smaller percentage of farmers provided answers to
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the four questions that were posed (Table 33). Almost all of the respondents
considered cattle manure as a substitute for the initial application of compound
fertiliser, which is only a partially correct answer. The cattle manure used by
communal farmers usually is of very poor quality, low in Nitrogen (usually 0.5-1.4 %
N). Nitrogen is required to decompose the manure in the early parts of the cropping
season, reducing the availability of this nutrient to the crop when it is required for
crop growth, and hence it is not a good substitute. The farmers' explanations are
logical and correct answers.

The answers to the third question reflect the simplest level of management of manure.
According to the respondents, the most common ways to apply manure are by
heaping, or by leaving the manure to rot. Ideally, one would put the manure in a pit
early in the season and cover it with soil to allow the manure to decompose
anaerobically to increase the N content per unit of biomass, however this decreases
the total amount of manure. It is better quality but there is less quantity of it. Almost
all farmers in Zimbabwe allow the manure to decompose aerobically in an open heap,
which gives low quality manure (less N concentration), which if applied at low rates
may lead to no crop growth benefits. The answers to the fourth question suggest that
the farmers may not have understood the question or think that what they already do
is the best they can do. The methods described to improve the effectiveness of the
manure are not the best that can be used. Ideally one would double the N content
through better preparation of the manure, giving much greater and more consistent
effects on the crop. These answers suggest that there seems to be a knowledge gap
among the farmers regarding the most effective way of managing cattle manure. Most
management of cattle manure has developed from farmer experience and practice
rather than come from research or extension. Agritex have had little to say on this.

The use of termite mound soil is another traditional soil fertility improvement
practice, however an even smaller percentage of farmers responded to the questions
about its use (Table 34). The answers reflect very specific local knowledge about the
criteria the farmers use to select termite mound soil for use. They discriminate among
different types and qualities of termite mound soil, since most respondents to the
second question answered that there are different qualities of termite mound soil.
Colour (dark colour) seems to be the most important indicator of quality to the
farmers. According to the respondents most of the termite mound soil is applied to
sandy or infertile soils, and very few said that they applied to vegetable gardens. This
is a surprising result since one would have expected that they apply this input, which
is not abundant to their most valuable lands, i.e. the gardens. Maybe transporting
distance is a factor - termite mounds are usually on the toplands and gardens in vleis.

Surprisingly nobody answered the question about which crops they would place in a
rotation (Table 35). This suggests that the concept of a formal rotation is missing with
most farmers, and no concept of sequencing of different crops as a management tool.
While farmers may change crops in their fields, this may not be perceived as an
integrated process. There were answers however about the benefits of a rotation,
which is even more puzzling since the concept seems to be missing, but most of the
respondents said that rotations improve soil fertility, and a few mentioned lower
incidence of pest and disease. It is likely that farmers have heard about 'rotations' in
theory, but that they have not connected the concept to their field practices. Again, the
idea of rotations has featured strongly in Agritex messages over the years, and it may
be that farmers are recalling some of the points made without connecting it to their
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farm practices. Most of the respondents did not think that there were drawbacks to
rotations, although a few gave strange answers such as rotations contributing to
waterlogging or increasing the incidence of pests and diseases, contradicting the
research and extension perception that rotations may reduce these problems.

The use of compost is also a traditional practice that relies on local materials. Most
respondents said that they make compost in pits, and a few on the surface. A few did
not know about compost or had not made it (Table 36). These are logical answers, and
the most common answer is correct. Almost all respondents agreed with the
statement that compost is a substitute for compound fertiliser, which is a partly
correct answer. The reasons given by respondents to justify their previous answer are
in general very spe.cific and correct. Given that these soils are N deficient, it would be
beneficial to supplement the compost with some N.

The use of green manures is the least commonly used practice and few farmers know
about it (Table 28). Not surprisingly most respondents did not know which plants are
used as green manure, although a few named leguminous plants that are, such as
velvet bean and sunnhemp (Table 37). Most respondents do not know what green
manures provide to the soil, although several said that they provide nutrients or
improve soil structure. These answers are right but are not very specific in terms of
what nutrients are supplied. Even though few farmers know about green manures,
several responded that they are worth using, and only few said the opposite. For
those that considered green manures worth using, a majority explained their answer
in terms of green manures mainly rotting fast. In general all these respondents said
that they improve the soil. For those that did not consider them worth using few said
that green manures were a waste of money and time. It seems that the respondents
have patchy information about green manures. Again, this reflects little promotion of
green manures by Agritex in the area.

In terms of intercropping, most respondents intercrop maize with cowpea, bean or
groundnut, although some said they do not intercrop (Table 38). The legumes that
intercrop best with maize not surprisingly are bean, cowpea, and groundnut,
although some mentioned crops that are not legumes. The reasons given for
intercropping include that these crops do not shade maize, they add nutrients,
improve profitability and are able to get seed every year. However, the drawbacks are
competition between crops and problems with weeding. Many did not have an
opinion. The answers reflect a good experience with this practice.

Discussion

The farming systems in Chihota are maize-based. Even though garden production
and non-agricultural activities are important sources of income and subsistence,
maize continues to playa fundamental role in the livelihoods of the farming
households in this communal area. These farming systems have not changed much in
the last twenty years. They continue to rely on animal and human power, the
landholdings and areas planted are relatively small. Cattle and other traditional
organic sources of nutrients, such as compost and termitaria are important
components of maintaining soil fertility. Inorganic fertilisers are also very important,
but they have been a significant part of the system since the 1980s. Farming
households in this area still face an important challenge in dealing with soil infertility.
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The crops planted are similar, and the agricultural implements are still the same. For
example, there has not been any mechanisation, use of herbicides or major shifts in
the crops grown, nor production problems faced3.

There are some important gender4 differences among households in terms of the
assets they control and the agricultural management they implement. In general these
differences are between male-headed and female-headed households, although there
are variations, depending on whether adult males are present or not in the female
headed households. We found differences in labour availability, ownership of
animals, especially oxen (which are the basis of draught power), heifers, and bulls
(important to control animal reproduction), ownership and access to implements such
as ploughs, carts and wheelbarrows. The latter implements are very important for
transporting inputs to the field, and products back to the house. Lack of them is an
important constraint for the use of termitaria and compost. There are also differences
in land holdings and area planted to certain crops, particularly maize. In terms of
field operations and management, there were differences in the methods use for
planting and the first weeding, as well as in the timing of both ploughing, planting
and first weeding. Female headed tend to use more hired labour in ploughing, but
much less in planting and fertility management. In general male-households are in a
more advantageous position that female-headed ones, but as noted above, this
depends on the presence or absence adult males in the female-headed households. In
most cases FHNM households seem to be in a worse position than the FHAM ones,
but this is not always the case. For example, FHAM households had the lowest level
of interaction with Agritex, not the FHNM ones. However, it is surprising that these
disparities do not translate into differences in either input use or knowledge. It is
possible that other constraints are more Widespread and important across household
types and hence dominate the decisions regarding input use, e.g. lack of cash. There
may be a poverty gender interaction that may be obscured with the way the data was
analysed here.

Clearly, there are important gender dimensions not only in terms of assets control but
also in terms of management practices that merit further study, and should be taken
into account in technology testing and development. For example, it may important to
be sure to involve MH, FHAM, and FHNA in activities aimed at testing or diffusion
new agricultural technologies.

Although on average these households may not be the poorest in the communal areas
of Zimbabwe, since they have non-farm labour opportunities and sell horticultural
crops to urban areas, many of them still face difficult conditions. Although there is no
universally agreed definition of poverty, there is a consensus that it is related to a lack
of well being. Since well being is multidimensional, so is poverty. The lack of access to
essential goods and services and a low endowment of assets are common
characteristics of the poor. Assets can be classified into natural, human, physical,
financial and social. Although in this survey we did not collect traditional

3 For descriptions of the farming systems present during the mid to late 1980s in Mangwende, a well
characterised Communal Area some 60-120 kIn northeast ofChihota, see Shumba, 1988; Shumba,
Waddington and Rukuni, 1989.
4 Weare aware that gender differences go beyond who heads the household, and have also to do with
intra-household decision making and allocation of resources. However, in this study we did not address
these differences, and have focused on household headship. As it has been shown there are important
differences among households depending on who heads it.
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measurements of poverty, such as consumption expenditures or carried out a wealth
ranking exercise, we did collect data on the availability and control of many different
assets by these households. For example for natural assets we have information on
soils, landholdings, and topography; for human assets, we have data on education for
the different members of the household, experience in farming and access to
agricultural extension. About physical assets we know of the ownership of
agricultural implements, the ownership of a granary, the construction materials of the
house. For financial assets we have information on access to credit, sources of
financing for agricultural production, importance of different sources of income,
particularly non farm income. The only asset class where we lack information is on
social assets.

Although we have not developed an index that combines these resource endowments
to classify Chihota households by different poverty levels, we have presented data on
access or lack of access to all of the assets mentioned above (Appendix 1 summarises
these data from the tables throughout this study). Even if Chihota households may
not be the poorest, an important percentage of them do not own or have access to one
or several of these assets. For example, many do not own or have access to key
agricultural implements, draught power, a granary, or even traditional soil fertility
enhancing inputs such as manure, termitaria or compost. Credit is almost non
existent, and even though some have access to remittances, most have to rely on their
own to finance their agricultural production. Given the relative low yields they
receive and their variability, generating enough surpluses to finance agricultural
production may be difficult. Performing a thorough analysis of the relationship
between poverty and soil fertility practices, although feasible with the data we
collected, is beyond the scope of this study and is left for future ones.

Even though most farmers in this area have been in contact with extension, there
seem to be many knowledge gaps in the use of introduced soil improvement
technologies, and even regarding traditional organic ones. For lime, farmers seem to
have received abstract information, but there is no indication of knowledge from
experience. While they have been exposed to the message on lime, this may not have
been very effective. In contrast, for fertilisers, they have good knowledge, which is not
surprising since they are the most widely used of all soil fertility improvement
practices. In the case of cattle manure, they also have good knowledge, however
knowledge about its management suggests that the manure in use is of low quality.
There seems to be a knowledge gap that may lead to a lower efficiency in its use. The
knowledge that farmers have comes more from practice rather than from extension. In
any case, Agritex have had little advice to give on this. Termite mound soil is a
traditional practice where farmers show a sophisticated knowledge. In terms of
rotations, farmers' knowledge or lack of it suggest that that the concept of a rotation is
missing with most farmers, and there is no concept of sequencing of different crops as
a management tool. It is likely that farmers have heard about 'rotations' in theory, but
that they have not connected the concept to their field practices. There is a good
knowledge of composting, however its effectiveness could be improve if compost was
supplemented with N. Green manures are the least known of these technologies. Even
for those farmers that know something about them, the information they have is
patchy. About intercropping there is a good knowledge that reflects a long experience
with this practice.
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In general, for most soil fertility improvement practices although farmers have
knowledge about them, this is only partial. For the most widespread practices, there
seems to be good knowledge. Even for some traditional practices, although there is
sophisticate knowledge, farmers could benefit from additional technical information.
In some cases, farmers have theoretical knowledge about the technology, but lack
knowledge from practical experience. In other cases, they have good practical
knowledge that could be enhanced by additional technical information. Clearly, there
are opportunities to improve their knowledge with technical information that is
relevant and easy to put to use. Furthermore, new technical information should be
made available in a practical way, not too theoretical.

An interesting outcome is that some key results of this survey are consistent with
those of the participatory diagnosis performed earlier. Although one would hope this
relationship to be so, it does not necessarily have to be this way. Particularly because
the participatory diagnosis was performed with a series of focus groups that one
would expect to be a biased sample of the population of farmers in Chihota. These
participants were mainly farmers involved with Agritex, although as pointed out
most farmers in Chihota are in contact with Agritex. In any case there was consistency
in some key results. For example, in both cases eight local soil types were identified.
Although the names were not exactly the same, at least six were. Of more interest is
the fact that many of the constraints for applying some of the soil fertility
improvement technologies were very similar. For example, for the use of termitaria,
the survey and the participatory diagnosis identified its intensive labour
requirements, the lack of transport and lack of materials as constraints, while for lime
they recognised lack of cash and knowledge. For fertilisers and animal manure they
pinpointed lack of cash and lack of cattle respectively. The survey also confirms the
existence of important knowledge gaps in the use of soil improvement inputs and
practices identified by the diagnosis.

Focus group discussions like the ones used in the participatory diagnosis, which deal
with inventories of key components of household livelihoods are excellent to provide
contextual information about the system of study. They provide the parameters and
boundaries within which the system operates. They are also good to spot general
patterns and to generate hypotheses about how the system operates in the area of
interest. However, they are not good for an in-depth analysis or for hypotheses testing
because the data they provide are too aggregate and cannot be related to specific
circumstances. Therefore, there is a need for survey instruments applied to a sample
of households. These instruments allow a more in-depth analytical understanding of
the system, and the possibility to carry out more rigorous hypothesis testing. In any
case the information generated with the use of focus group discussions and of
random surveys is highly complementary.

Conclusions

This report presented the results of a baseline survey that was carried out in nine
wards of Chihota communal area, Zimbabwe. The results show that the farming
systems in Chihota are maize-based. Even though garden production and non
agricultural activities are important sources of income and subsistence, maize
continues to playa fundamental role in the livelihoods of the farming households in
this communal area. These systems do not seem to have changed dramatically in the
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last twenty years. There are some important gender differences among households in
terms of the assets they control and the agricultural management they implement.
Farming households use a range of soil fertility improvement practices, both organic
and inorganic. Some of these are traditional while others have been introduced in the
last two decades. Even though most farmers in this area have been in contact with
extension, and they have good knowledge about certain soil improvement practices,
there seem to be many knowledge gaps in the use of others, including some
traditional organic ones. There are opportunities to improve farmers' knowledge with
technical information that is relevant and easy to put in use. Although on average
these households may not be the poorest in the communal areas of Zimbabwe, many
of them still face difficult conditions. An important percentage of them do not own or
have access to one or several important assets. While performing a thorough analysis
of the relationship between poverty and soil fertility practices was beyond the scope
of this report, the data collected with this survey should allow us to explore this
relationship more in-depth, a topic for further studies.
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Table 1. Adult equivalent weights for agricultural labour in Zimbabwe

Age Adult equivalent
<6 0.00
6-11 0.40
12-16 0.75
>16 1.00
>70 O.Oa
Source: Reneth Mano, University of Zimbabwe, personal communication
Note: it is assumed only age matters and there are no major differences by gender
a Only if did not help or'work

Table 2. Household characteristics in Chihota, Zimbabwe
Household type

MH FHAM FHNM All
Number of households 121 58 79 258

Household size 5.32 a 5.50 a 4.04b 4.97

Average education of males aged 16 7.57a 9.49 ab 9.82c 8.29
years & older
Average education of females aged 16 7.25 6.35 7.02 6.96
years & older
Potential labor (aeq) 3.88a 4.30 a 2.57 b 3.57

Members who help in the field (aeq) 2.50 a 2.74 a 1.59 b 2.30

Members who work off farm (aeq) 0.54 a 0.73 a 0.15 b 0.46

Members who are responsible for 1.27a 1.22 ab 1.03 b 1.19
farming (aeq)
%members who help in the field (aeq) 60.30 61.00 44.30 55.56

%members who work off farm (aeq) 13.05 15.24 6.23 11.46

.<% members who are responsible for 37.70 30.62 50.64 40.07
farming (aeq)
Head of the household

Age 50.94 a 51.97a 47.53 a 50.13

Farming experience (years) 20.61 a 28.30 b 22.84 a 23.00

Education (years) 6.93 a 4.56 b 6.27a 6.19

Aeq= adult equivalents.
Different letters indicate statistically significant differences (at least at the 0.05 level) for pairwise
comparisons between means of the household types (either Bonferroni or Tamhane tests
depending on whether the variances were equal or not respectively).
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Table 3. Ownership of animals by household type, Chihota
Household type

Animal MH FHAM FHNM All
N 121 58 79 258

Oxen Owners (%)1 60.3 60.3 43.0 55.0
Average number 2 3.1 2.8 2.6 2.9

Cows Owners(%) 66.1 58.6 58.2 62.0
Average number 2 4.0 3.0 3.3 3.6

Steers Owners (%) 42.1 34.5 36.7 38.8
Average number 2 2.8 2.2 2.1 2.5

Heifers Owners (%)1 50.0 36.2 32.9 41.6*
Average number 2 2.7 2.0 1.9 2.3

Bulls Owners (%)1 20.8 10.3 7.6 14.4
Average number 2 1.2 1.0 1.2 1.2

Calves Owners (%) 41.3 44.8 32.9 39.5
Average number 2 2.3 1.9 2.2 2.1

Total Cattle3 Owners(%) 71.1 65.5 60.8 66.7
Average number 2 8.9 6.3 6.8 7.7

Poultry Owners(%) 86.8 77.6 78.5 82.2
Average number 2 17.6 19.6 13.5 16.8

Goats Owners (%) 47.1 50.0 44.3 46.9
Average number 2 3.8 4.1 3.1 3.6

1Statistically significant association between household type and ownership of type of animal at
below 0.05 level, Chi-square of test of association
2There were no statistically significant differences (at least at the 0.05 level) for pairwise
comparisons among means by household types (either Bonferroni or Tamhane tests depending on
whether the variances were equal or not respectively) for any year.
3Total cattle is the sum of cows, steers, heifers, bulls and calves.
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Table 4. Ownership and access to key agricultural implements by household type
Household type

Implement Access MH FHAM FHNM All
Plough own! 70.8 67.2 54.4 65.0

borrow 7.5 8.6 20.3 11.7
rent 0.8 0.0 0.0 0.4
no access 20.8 24.1 25.3 23.0
average number owned3 1.3a 1.2ab 1.la 1.2

Cultivator own2 45.8 39.7 35.4 41.2
borrow 5.0 5.2 5.1 5.1
rent 0.8 1.7 0.0 0.8
no access 48.3 53.4 59.5 52.9
average number owned4 1.1 1.0 1.0 1.1

Cart own! 50.0 48.3 34.2 44.7
borrow 10.0 10.3 13.9 11.3
rent 0.8 0.0 0.0 0.4
no access 39.2 41.4 51.9 43.6
average number owned3 1.2a 1.0b 1.la 1.1

Harrow own2 35.0 27.6 24.1 30.0
borrow 5.0 6.9 10.1 7.0
rent 0.8 1.7 0.0 0.8
no access 59.2 63.8 65.8 62.3
average number owned4 1.1 1.0 1.0 1.1

Hoe own2 94.2 98.3 94.9 95.3
borrow 2.5 0.0 0.0 1.2
rent 0.0 0.0 0.0 0.0
no access 3.3 1.7 5.1 3.5
average number owned4 6.5 6.6 5.8 6.3

Shovel own2 83.3 77.6 73.4 79.0
borrow 2.5 3.4 3.8 3.1
rent 0.8 0.0 0.0 0.4
no access 13.3 19.0 22.8 17.5
average number owned3 2.6a 2.1ab 2.0b 2.3

wheelbarrow own! 65.0 67.2 50.6 61.1
borrow 2.5 3.4 6.3 3.9
rent 0.0 0.0 0.0 0.0
no access 32.5 29.3 43.0 35.0
average number owned4 1.3 1.1 1.1 1.2

Sprayer own2 10.8 12.1 5.1 9.3
borrow 0.0 1.7 1.3 0.8
rent 0.8 1.7 0.0 0.8
no access 88.3 84.5 93.7 89.1
average number owned4 1.1 1.0 1.0 1.1
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1 Statistically significant association between household type and ownership of implement at
below 0.10 level, Chi-square of test of association
2 No statistically significant association between household type and ownership of implement at
below 0.10 level, Chi-square of test of association
3 Different letters indicate statistically significant differences (at least at the 0.05 level) for pairwise
comparisons between means of the household types (either Bonferroni or Tamhane tests
depending on whether the variances were equal or not respectively).
4There were no statistically significant differences (at least at the 0.05 level) for pairwise
comparisons among means by household types (either Bonferroni or Tamhane tests depending on
whether the variances were equal or not respectively) for any year.

Table 5. Rating of different activities as sources of income and subsistence (% of households that
rated a source as very or somewhat important for the last 5 years)

Incomel
Household type

MH FHAM FHNM All

Subsistencel
Household type

MH FHAM FHNM All

Activities:
maize production 73.6 76.8 74.3 74.6 82.5 87.7 81.8 83.5
production of other crops 54.1 42.6 60.3 53.2 65.0 54.5 67.1 63.3
garden production 65.2 63.6 66.7 65.3 77.6 72.7 68.0 73.6
animal production 53.3 45.1 47.8 49.8 53.1 44.4 49.3 50.0
off farm labour 32.0 35.4 36.5 34.1
non farm labour 62.5 50.0 64.6 60.3
remittances 37.9 57.4 47.2 45.7
1 No statistical association between any of the activities and household type, Chi-square test of
association for either income or subsistence.

Table 6. Type of house construction in family compounds and granary
Household type

MH FHAM FHNM All
House/compound type of materials!

Pole and dagga house 4.2 8.6 10.1 7.1
brick under thatch 60.2 48.3 54.4 55.7
brick under asbestos/ 33.1 39.7 35.4 35.3
corrugated
brick under tile 2.5 3.4 0.0 2.0

Granary ownershipl 60.0 62.1 62.8 61.4
type of materialsl

construction material 40.6 29.7 41.7 38.3
pole and dagga 15.9 18.9 16.7 16.9
brick under thatched 37.7 48.6 37.5 40.3
raised platform 4.3 2.7 4.2 3.9
on the flat 1.4 0.0 0.0 0.6

1 No statistical association between the variable and household type, Chi-square test of association.
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Table 7. Access to services (% of households with access)

MH
Household type

FHAM FHNM All
2.83.6 5.10.8Electricityl

Source of drinking water2

deep well 78.3 61.4 73.4 73.0
shallow well 5.8 17.5 7.6 9.0
spring 2.5 0.0 1.3 1.6
tap water 0.8 7.0 2.5 2.7
borehole 12.5 14.0 15.2 13.7

latrinel 70.0 70.2 74.4 71.4
1 No statistical association between the variable and household type, Chi-square test of association.
2 Statistically significant association between source of drinking water and household type at
below 0.10 level, Chi-square of test of association.

Table 8. Ownership of consumer goods (% of household owning the item)
Household type

MH FHAM FHNM All
radiol 61.3 64.3 50.0 58.5
televisionl 11.9 22.2 10.3 13.6
solar panell 11.1 13.5 7.9 10.6
Refrigeratorl 3.5 5.7 0.0 2.9
stovel 35.3 35.8 27.0 32.9
1 No statistical association between the variable and household type, Chi-square test of association.

Table 9. Access and sources of agricultural extension by household type (%)
Household type

MH FHAM FHNM All
Access to agricultural extensionl:

Receive
Do not receive, but did in the past
Do not receive

69.4
2.5
28.1

44.8
19.0
36.2

65.8
6.3

27.8

62.8
7.4

29.8

,Por those who receive agricultural extension
Source:

Agritex exclusively 76.2 84.6 82.7 79.6
Agritex and:

UZ 1.2 3.8 0.0 1.2
Trader 1.2 0.0 9.6 3.7
Private seed company 8.3 0.0 1.9 4.9
NGO 4.8 3.8 3.8 4.3

Exclusively:
UZ 1.2 0.0 0.0 0.6
Trader 2.4 3.8 0.0 1.9
Private seed company 0.0 3.8 0.0 0.6
NGO 4.8 0.0 1.9 3.1

1 Statistically significant association between access to agricultural extension and household type
at below 0.01 level, Chi-square of test of association
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Table 10. Landholdings and area planted (ha) for different household types, 1997-1999
MH FHAM FHNM All

2.21
1.85

2.21
1.93

1.9 b

l.5 d

1.9 b

1.6 d

2.09 ab

1.87ed

2.09 ab

1.94ed

2.47a

2.08 e

2.47 a

2.14 e

1997
landholdings
area planted
1998
landholdings
area planted
1999
landholdings 2.44 a 2.09 ab 1.9 b 2.2
area planted 2.18 e 2.02ed 1.62 d 1.98
Different letters indicate statistically significant differences (a-c at the 0.1 level and c-d at the 0.05
level) for pairwise comparisons between the means of the household (famhane test because the
variances were unequal in all cases).

Table 11. Crops planted by farmers, Chihota Zimbabwe 1997-99, by the percentage of farmers
planting and the mean area planted for those who planted the crop.
Crop 1997 1998 1999
Maize farmers (%)1 93.02 96.90 99.22
ha/hhold mean area2 1.41 1.41 1.36

Groundnuts farmers (%)1 50.00 50.78 52.71
ha/hhold meanarea3 0.36 0.36 0.35

Sunflower farmers (%)1 8.53 12.02 10.85
ha/hhold meanarea3 0.31 0.31 0.32

Rapoko farmers (%)1 30.62 30.23 31.40
ha/hhold meanarea2 0.31 0.31 0.27

sorghum farmers (%)4 3.10 2.71 4.26
ha/hhold meanarea4 0.30 0.23 0.27

bambara farmers (%)1 43.41 47.29 49.61
ha/hhold meanarea2 0.32 0.28 0.28

cowpeas farmers (%)1 28.29 31.78 34.50
ha/hhold meanarea3 0.43 0.39 0.39

field beans farmers (%)1 21.71 25.58 27.91
ha/hhold mean area3 0.31 0.38 0.49
1There was no statistically significant association between household type and whether or not the
crop had been planted in any of the three years.
2There were statistically significant differences (at least at the 0.05 level) for pairwise comparisons
among means by household types (either Bonferroni or Tamhane tests depending on whether the
variances were equal or not respectively) for at least one of the years. See Table 11 for data
disaggregated by household type and year.
3There were no statistically significant differences (at least at the 0.05 level) for pairwise
comparisons among means by household types (either Bonferroni or Tamhane tests depending on
whether the variances were equal or not respectively) for any year.
4 There were too few cases to carry any statistical test.
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Table 12. Mean area planted to crops/household where there were statistical significant
differences by household type (ha/hhold)

Crop
Maize

Year
1999
1998
1997

MH
Household type

FHAM FHNM
1.38 ab 1.14 b

1.46 a 1.19a

l.4S ab 1.lS b

All
1.36
1.41
1.41

Rapoko 1999
1998
1997

0.32 a

0.33 a

0.36 a

0.28 ab

0.29 a

0.33 ab

0.18 b

0.30 a

0.20 b

0.27
0.31
0.31

Bambara 1999 0.33 a 0.28 ab 0.22 b 0.28
1998 0.33 a 0.24 ab 0.22 b 0.28
1997 0.36 a 0.3S a O.25 a 0.32

Different letters indicate statistically significant differences (at least at the O.OSlevel) for pairwise
comparisons between means of the household types (either Bonferroni or Tamhane tests
depending on whether the variances were equal or not respectively).

Table 13. Indicators of crop diversity per household
Household type

Year MH FHAM FHNM All
Average number of crops/hh1

1999 3.2 2.9 3.1 3.1
1998 3.2 2.9 3.1 3.1
1997 3.1 2.7 2.9 3.0

IThere were no statistically significant differences (at least at the O.OSlevel) for pairwise
comparisons among means by household types (either Bonferroni or Tamhane tests depending on
whether the variances were equal or not respectively) for any year.
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Table 14. Input use and timing by farming households and planted field, Chihota Zimbabwe
1997-99

Year
Input Variable 1997 1998 1999
CompoundD households (%)1 67.4 69 72.1

fields (%)1 61.9 62.7 64.1
mean rate (kg/ha/field)2 201 199.4 196.7
timing (weeks after planting)2 2.5 2.6 2.6

Ammonium Nitrate households (%)1 84.1 87.2 89.9
fields (%)1 81.3 84.3 86.0
mean rate (kg/ha/field)2 184.7 187.2 191.8
timing (weeks after planting)2 6.3 6.3 6.2

SSP households (%)3 1.6 1.6 3.5
fields (%) 0.9 0.9 2.0
mean rate (kg/ha/field)3 243.3 218.3 179.9
timing (weeks after planting) 3 3.7 3.7 3

MOP households (%)3 0.39 0.39 1.56
fields (%)
mean rate (kg/ha/field) 3
timing (weeks after planting) 3

Termite mound soil households (%)1 20.9 29.1 32.6
fields (%)1 16.4 20.2 23.2
mean rate (scotch cart/halfield)2 13.1 13.6 14.3
timing (weeks before planting)2 4.8 5 5.4

Manure households (%)1 55.8 57.8 64.3
fields (%)1 46.0 45.8 52.2
mean rate (scotch cart/ha/field)2 12.7 12.6 12.8
timing (weeks before planting)2 5.7 5.1 5.6

Lime households (%)1 7 8.1 12.4
fields (%)1 4.2 5.2 8.6
mean rate (kg/ha/field)2 373.0 281.6 215.5
timing (weeks before planting)2 3.3 3.8 3

Compost households (%)1 43.8 46.5 50.8
fields (%)1 32.5 33.0 37.3
mean rate (wheelbarrow/ha/field)2 17.1 16.9 17.6
timing (weeks after planting) 2 4.9 4.8 5

Gypsum households (%)1 17.4 15.1 20.2
fields (%)1 11.7 9.2 12.5
mean rate (kg/ha/field)2 198.0 180.8 184.1
timing (weeks after planting)2 4 3.6 4

1There was no statistically significant association between household type and whether or not the
input was used in any of the three years.
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2There were no statistically significant differences (at least at the 0.05 level) for pairwise
comparisons among means by household types (either Bonferroni or Tamhane tests depending on
whether the variances were equal or not respectively) for any year.
3 There were too few cases to carry any statistical test.

Table 15. Average number of inputs applied by a household
Household type

Year MH FHAM FHNM All
Average number of inputs/hh1

1999 3.1 2.9 2.8 3.0
1998 3.3 3.1 2.9 3.2
1997 3.6 3.3 3.3 3.5

Average number of inputs/field1

1999 2.4 2.3 2.3 2.3
1998 2.5 2.5 2.4 2.5
1997 2.8 2.8 2.9 2.8

IThere were no statistically significant differences (at least at the 0.05 level) for pairwise
comparisons among means by household types (either Bonferroni or Tamhane tests depending on
whether the variances were equal or not respectively) for any year.

Table 16. Partial Correlation input use all three years combined (controlling for year)
Compound D Ammonium Termitaria Manure compost

Nitrate
Ammonium Nitrate 0.36**
Termitaria 0.03
Manure 0.10*** 0.16*** 0.25***
Compost 0.04 0.03 0.07
gypsum 0.10*** 0.09 0.05
*** Statistically significant at the .0001 level, two tail test.

0.24***
0.08 0.04
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Table 17. Agricultural area classified by local soil type and topographY
Topography

Local soil type Topland Vlei margin Vlei not All
classified

area (ha) (%) area (ha) (%) area (ha) (%) area (ha) area (ha) (%)
Shapa 114.55 49.5 179.15 55.1 15.3 30.1 8.7 317.7 51.0
Jecha 97.8 42.2 122.16 37.6 24.2 47.5 244.16 39.2
Rondo 0.0 4.2 1.3 4.6 9.0 8.8 1.4
Chidhaka 0.0 I 0.3 0.6 1.2 1.6 0.3
Rebani 5 2.2 0.0 1.2 2.4 4 10.2 1.6
Mhukutu 4.2 1.8 7 2.2 2.5 4.9 2.9 16.6 2.7
Ruzekete 3.4 1.5 3 0.9 0.0 6.4 1.0
Chidongo 1.4 0.6 2.8 0.9 0.0 4.2 0.7
not classified 5.2 2.2 5.9 1.8 2.5 4.9 13.6 2.2
Total 231.55 100 325.21 100 50.9 100 15.6 623.26 100

Table 18. Distribution of fields between local soil types and topography by household type
(percentage of fields)

Topography
Household type Local soil Topland Vleimargin Vlei

type
MH Shapa 50.0 54.8 36.8

lecha 40.8 34.8 47.4
Rondo 0.0 2.2 5.3
Chidhaka 0.0 1.5 0.0
Rebani 1.3 0.0 5.3
Mhukutu 5.3 3.7 5.3
Ruzekete 2.6 2.2 0.0
Chidongo 0.0 0.7 0.0

FHAM Shapa 47.4 72.0 35.7
lecha 50.0 28.0 42.9
Rondo 0.0 0.0 14.3
Chidhaka 0.0 0.0 7.1
Chidongo 2.6 0.0 0.0

FHNM Shapa 43.5 55.4 37.5
lecha 54.3 41.5 37.5
Rondo 0.0 0.0 12.5
Rebani 2.2 0.0 12.5
Mhukutu 0.0 3.1 0.0

Soil Fert Net Research Results Working Paper 8: Chihota Baseline Survey 35



Table 19. Key field characteristics by household type
Household .Number of Mean Minimum Maximum
type fields

Number of fields
/household

MH 237 1.9a 1 8
FHAM 103 1.7 ab 1 5
FHNM 125 l.5 b 1 4
All 465 1.8 1 8

Area of a field (ha)
MH 237 1.36 0.1 7.2
FHAM 103 1.31 0.2 5.2
FHNM 125 1.33 0.1 7.2
All 465 1.34 0.1 7.2

Distance of field to
dwelling (m)

MH 233 557.7 0 3500
FHAM 102 582.5 2 3000
FHNM 123 571.1 0 7000
All 458 566.8 0 7000

Number of years farming
the field

MH 235 21.0 1 60
FHAM 102 20.5 2 50
FHNM 122 23.3 2 64
All 459 21.5 1 64

Different letters indicate statistically significant differences (at least at the 0.05 level) for pairwise
comparisons between means of the household types (either Bonferroni or Tamhane tests
depending on whether the variances were equal or not respectively).
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Table 20. Maize varieties by area planted 1997-99
Variety 1997 1998 1999

Area (ha) % Area (ha) % Area (ha) %
R201 101.65 30.1 102.1 29.0 109.03 31.4
Sc501 69.3 20.5 71.9 20.5 86.8 25.0
SC401 14.9 4.4 23.6 6.7 33.2 9.5
Cargill 19.4 5.7 18.1 5.1 14.2 4.1
Pannar 12.1 3.6 12.8 3.6 15.7 4.5
R215 60 17.7 77.3 22.0 51.25 14.7
Pioneer 2.2- 0.7 1.4 0.4 2.6 0.7
SC609 17.5 5.2 13.8 3.9 13.3 3.8
R252 0.8 0.2 0.8 0.2 0.8 0.2
SC473 1.1 0.3 0.0 2.4 0.7
SC613 5 1.5 3.4 1.0 0.8 0.2
SR52 0.0 0.0 0.8 0.2
SC701 1 0.3 1 0.3 1 0.3
unknown 33.1 9.8 25.3 7.2 15.8 4.5
Total 338.05 100 351.5 100 347.68 100

Table 21. Source of seed (% of fields planted to maize)
Source of seed 1997 1998 1999
Purchased 89.6 91.7 91.7
Retained 8.5 6.9 6.5
Purchased & retained 1.9 1.4 1.8

Table 22. Farmers' average estimates of historic maize yields per field
-:-:----:-__,.......,--::-- T......,/--:h-::-a__ .
Maximum yield 1.758
Minimum yield 0.409
Modal yield 1.026

Expected yield 1.052
Standard deviation 0.297
Coefficient of yield variation 0.28
Farmers were asked to provide a subjective estimate of the maximum, minimum, and modal
yields for each field they planted with maize, based on their experience with it. The averages of
those estimates are reported here. With this information, subjective yield distributions were
calculated (Anderson & Dillon, 1992; Hardaker, Huirne & Anderson, 1997), of which the expected
yield, standard deviation and coefficient of variation are reported here as well.
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Table 23. Ploughing practices

Access to traction (% of planted fields)
Household MH FHAM
type

own oxen 71.6 62.6
rent oxen 23.7 35.2
rent tractor 4.7 2.2

19984

own oxen 69.1 61.5
rent oxen 25.8 34.4
rent tractor 5.1 4.1

19995

Method1

Type2

Timing3

19974

(% of planted fields)
hand hoe
ox
tractor
zero tillage

(% of planted fields)
winter
spring
both

(weeks after rains start)
Household type MH
Household type FHAM
Household type FHNM

1997 1998 1999

5.3 4.6 6.5
90.2 89.1 87.9
4.1 5.3 5.4
0.5 0.9 0.2

28 23.7 27.9
53.8 57.7 54.7
18.2 18.6 17.3

2 2 2
1.6a 1.6 a 1.6 a

2.9b 2.9 b 2.8 b

2.1a,b 2.1 a,b 2.1 a,b

FHNM All

56.4 65.4
39.3 30.5

4.3 4.1

56.4 64.0
41.9 32.1

1.7 3.9

own oxen 69.1 61.7 55.5 63.8
rent oxen 25.6 35.1 41.2 31.9
rent tractor 5.3 3.3 3.4 4.3
1There was no statistically significant association between household type and the ploughing
method used any of the three years.
2 There was no statistically significant association between household type and the type of
ploughing used in any of the three years.
3 There were statistically significant differences (at least at the 0.1 level) for pairwise comparisons
among means by household types (either Bonferroni or Tamhane tests depending on whether the
variances were equal or not respectively) for 1999. Different letters indicate these differences.
4 There was as a statistical significant association (at below the 0.05 level) between access to
traction and household type
5 There was as a statistical significant association (at below the 0.10 level) between access to
traction and household type.
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Table 24. Planting practices
Household type

MH FHAM FHNM All
Method (% planted fields)
19971

hoe & row planting marker 44.4 64.8 61.2 53.6
planter 1.0 1.1 1.7 1.2
behind the plough 25.6 14.3 11.2 19.1
open plough furrow planting 27.1 18.7 25.0 24.6
other 1.9 1.1 0.9 1.4

19981

hoe & row planting marker 45.8 63.5 62.2 54.3
planter 1.4 1.0 1.7 1.4
behind the plough 22.4 11.5 11.8 17
open plough furrow planting 28.5 22.9 24.4 26.1
other 1.9 1.0 0 1.2

19992

hoe & row planting marker 46.6 62.1 60.0 53.7
planter 1.4 1.1 1.7 1.4
behind the plough 23.5 12.6 12.5 18.1
open plough furrow planting 26.7 23.2 25.8 25.7
other 1.8 1.1 0 1.1

Timing 3 (number of weeks after ploughing)
Year 1997 1998 1999

1.4 1.37 1.35
1There was as a statistical significant association (at below the 0.05 level) between planting method
and household type
2There was as a statistical significant association (at below the 0.10 level) between planting method
and household type
3There were no statistically Significant differences (at least at the 0.1 level) for pairwise
comparisons among means by household types (either Bonferroni or Tamhane tests depending on
whether the variances were equal or not respectively) for any year.
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Table 25. First weeding practices
Household type

MH FHAM FHNM All
Method (% planted fields)
19971

hoe 62.7 77.7 72.4 68.6
animal-drawn implements 4.6 3.2 2.6 3.7
hoe & animal drawn implements 32.7 19.1 25.0 27.6
herbicide 0 0 0 0
other 0 0 0 0

19981

hoe 64.1 75.5 76.2 70.0
animal-drawn implements 4.5 3.1 1.6 3.4
hoe & animal-drawn implements 31.4 20.4 22.1 26.4
herbicide 0 0 0 0
other 0 1.0 0 0.2

19991

hoe 65.2 74.5 76.2 70.2
animal-drawn implements 3.9 4.1 0.8 3.1
hoe & animal-drawn implements 30.9 20.4 23 26.4
herbicide 0 0 0 0
other 0 1.0 0 0

Timing2 (number of weeks after emergence)
Year 1997 1998 1999

2.8 2.8 2.8
1There was as a statistical significant association (at below the 0.10 level) between method of first
weeding and household type
2There were no statistically significant differences (at least at the 0.1 level) for pairwise
comparisons among means by household types (either Bonferroni or Tamhane tests depending on
whether the variances were equal or not respectively) for any year.
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Table 26. Second weeding practices
Year
Method1(% planted fields)

no weeding
hoe
animal-drawn implements
hoe & animal-drawn
herbicide
other

1997

1.4
66
3.1

27.8
0.5
1.2

1998

1.6
66.4
2.7

27.6
0.5
1.2

1999

2
66.4
2.7

27.6
0.2
1.1

Timing2 (number of weeks after emergence)
6.2 6.2 6.2

1There was no a statistical significant association (at below the 0.10 level) between method of
second weeding and household type
2There were no statistically significant differences (at least at the 0.1 level) for pairwise
comparisons among means by household types (either Bonferroni or Tamhane tests depending on
whether the variances were equal or not respectively) for any year.

Table 27. Use of hired labour by operation (% of fields where hired labour was used)
Household type

Operation
Ploughing

Year
19971
19982

19992

MH
28.6
29.6
29.3

FHAM
39.8
42.9
46.9

FHNM
39.7
40.5
41.0

All
34.0
35.5
36.3

Planting 19973 18.6 16.1 10.3 15.8
19981 18.0 18.4 9.0 15.6
19993 17.3 18.4 10.6 15.7

Weeding 19973 38.4 38.3 34.2 37.2
19983 36.8 41.8 35.2 37.5
19993 37.1 42.9 37.4 38.4

Fertility management 19971 13.5 10.6 5.2 10.6
19982 13.1 11.3 4.1 10.2
19991 11.7 11.3 4.9 9.8

Harvest 19973 23.0 23.7 19.7 22.2
19983 22.8 25.8 18.9 22.3
19993 19.9 25.8 19.5 21.1

1There was as a statistical significant association (at below the 0.10 level) between the use of hired
labour and the operation
2There was as a statistical significant association (at below the 0.05 level) between the use of hired
labour and the operation
3There was no statistical significant association (at below the 0.10 level) between the use of hired
labour and the operation.
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Table 28. Stover management
Household type

MH FHAM FHNM All

15.9 17.8 23.9 18.5
61.4 70.0 59.6 62.8
1.0 1.1 1.8 1.2
8.2 3.3 10.1 7.6

13.5 7.8 4.6 9.9

(% planted fields)
1997l

grazing in situ
remove
burning
plough under
put on crib on top of the kraal / feed
later to livestock

15.8 18.3 25.2 18.9
62.7 69.9 60.0 63.5
1.0 2.2 1.7 1.4
7.2 3.2 8.7 6.7

13.4 6.5 4.3 9.4

19982

grazing in situ
remove
burning
plough under
put on crib on top of the kraal, feed
later to livestock

19992

grazing in situ 16.1 22.0 31.6 21.6
remove 61.6 67.0 52.6 60.3
burning 0.5 2.2 0.9 1.0
plough under 8.1 4.4 10.5 7.9
put on crib on top of the kraal, feed 13.7 4.4 4.4 9.1
later to livestock

IThere was no statistical significant association (at below the 0.10 level) between method of stover
management and household type
2There was as a statistical significant association (at below the 0.10 level) between method of
stover management and household type for any year.
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Table 29. Sources of funds for cash expenses and of credit
Household type

(% planted fields) MH FHAM FHNM All
19971

credit 1.9 2.2 3.5 2.4
own 82.2 63.0 76.1 76.3
remittances 16.0 34.8 20.4 21.3

19981

credit 1.8 3.1 2.5 2.3
own 80.8 64.6 76.5 76.0
remittances 17.4 32.3 21.0 21.7

19991

credit 2.2 2.1 2.5 2.3
own 82.7 62.5 77.5 76.9
remittances 15.1 35.4 20.0 20.9

For those with credit, its source
Year2 1997 1998 1999

relatives 70.3 71.0 65.0
AFe 17.6 14.0 19.0
banks 3.3 3.2 3.0
NGOs 2.2 3.2 3.0
other 6.6 8.6 10.0

1There was as a statistical significant association (at below the 0.05 level) between the source of
funds and household type •.
2There was no statistical significant association (at below the 0.10 level) between the source of
funds and household type for any year.
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Table 30. History of use of soil fertility technologies in Chihota, Zimbabwe
Inputs Farmer who average number Farmers who Farmers who Reasons for discarding percent who

have used it of year ofuse have abandoned it gave reasons for mentioned
discarding it

Liming 27.9% 5.1 13.2% 51.6% lack of cash 63.1%

lack of knowledge 30.0%

good soils 3.1%

negative side effects 2.3%

use of other inputs 1.5%

Fertiliser 94.6% 19.2 4.3% 5.4% lack of cash 100.0%

Animal manure 74.81% 18.8 12.02% 20.54% lacks cattle 84.6%

inadequate labour 11.5%

use other inputs 3.8%

Termite mound soU 55.43% 6.9 19.77% 72.03% labour intensive 50.0%

transport 31.1%

lack of material 16.7%

the soil is fertile 2.2%

Rolations 70.54% 17.2 6.59% 14.73% lack of seed 43.2%

shortage of lands 32.4%

does not want 10.8%

crops don't grow well 8.1%

good soil fertility 2.7%

desire to grow maize which is not 2.7%
difficult to grow

Compost 72.48% 15.7 3.88% 9.30% materials are lacking 30.0%

lacks time 25.0%

labour intensive 15.0%

lack of knowledge on how to 10.0%
prepare
don't have implements to carry the 10.0%
compost
there was no significant changes 5.0%
when we applied compost
now have lots of cattle manure so 5.0%
we are not making compost

gceen manures 8.91% 3.5 3.88% 46.51% does not know 69.3%

lakes time 10.5%

lacks money 7.9%

land shortage 4.4%

difficult to grow 3.5%

low rainfall 3.5%

other sources of manure 0.9%

Intercropping 58.14% 14 14.34% 26.36% lack of seed 51.4%

lack of interest 27.0%

labour intensive 10.8%

crops disturb each other when 5.4%
growing
crops compete for nutrients 5.4%
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Table 31. Knowledge about liming
1. What does lime do to and for your soil and crops?

Farmers who answered
Does not know
Correct soil pH
Improves soil structure
Replaces manure
Strengthens soil and acts like food for crops

2. When do you apply lime for maximum benefit on following crops?

Number %

241 93.4
54 22.4
31 12.9

118 49.0
26 10.8
12 5.0

Farmers who answered
Does not know
Winter ploughing
Spring ploughing
Before the rains
Before planting
Autumn

3. Which fields would you apply lime to?

Farmers who answered
Poor lands
No idea
Lands not producing enough
Acidic lands
Lands with good soil
Other
Lands in which soils will not be responding to fertiliser application

240
64
94
55
10
13
4

236
148
46
14
22
1
3
2

93.0
26.7
39.2
22.9
4.2
5.4
1.7

91.5
62.7
19.5
5.9
9.3
0.4
1.3
0.8
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Table 32. Knowledge about fertiliser use
1. Which types of fertilisers are recommended for maize?

Farmers who answered
o and AN
0, AN and other
Other

2. Which types of fertilisers are recommended for groundnut?

Number %

248 96.1
233 94.0
5 2.0
10 4.0

Farmers who answered
Gypsum
Gypsum + AN
Compound
Gypsum + Compound 0
Other
no idea
CompoundS
Gypsum and SSP

3. Under what type of rainfall season do you expect to get the best response to N
fertiliser?

Farmers who answered
Low
Average
High

248
181
16
8

12
14
14
2
1

250
9

229
12

96.1
73.0
6.5
3.2
4.8
5.6
5.6
0.8
0.4

96.9
3.6
91.6
4.8
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Table 33. Knowledge about cattle manure
Would you agree that cattle manure is a substitute for the initial application of
compound fertiliser?

Farmers who answered
Yes
No

Why do you think fertiliser substitutes manure?

Number %

229 88.8
214 93.4
15 6.6

Farmers who answered
Crops grow well
Gives same yield
Similar growth of crops
Improves soil structure
yes but needs reinforcing with fertiliser
no difference where manure and fertiliser has been applied

Once dug out from the kraal, what do you do to the manure before applying it to
the crop field?

Farmers who answered
We heap
We leave them to rot
We spread

How do you improve the quality or effectiveness of cattle manure?

Farmers who answered
We spread
We heap in the field
We spot apply
First apply manure in hole then seed
Don't know

208
93
48
34
27
3
3

204
112
88
4

208
163
22
14
7
2

80.6
44.7
23.1
16.3
13.0
1.4
1.4

79.1
54.9
43.1
2.0

80.6
78.4
10.6
6.7
3.4
1.0
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Table 34. Knowledge about termitaria.
Describe how you select which termite mound to dig?

Farmers who answered
Dark and strong
don't select
Others
Look at one with good soil that can have high yield?
built by white ants
nearby anthill
select from vleis '
choose one with clay soils

Is it true that soil from some types of termite mounds is better than others?

Number %

191 74.0
110 57.6
36 18.8
26 13.6
9 4.7
4 2.1
4 2.1
1 0.5
1 0.5

Farmers who answered
Yes
No
don't know

If so, which are better?

Farmers who answered
Dark
one without clay soils and has lots of humus
can't remember
one that has more clay
topland anthills
Others

Where do you apply termitaria?

Farmers who answered
Sandy or infertile
waterlogging areas
put in vegetable gardens

206
176
16
14

138
120
5
5
5
2
1

214
191
13
10

79.8
85.4
7.8
6.8

53.5
87.0
3.6
3.6
3.6
1.4
0.7

82.9
89.3
6.1
4.7
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Table 35. Knowledge about rotations.
Which crops would you place in a rotation?

Farmers who did not answered

What do you perceive the main benefits to be?

Farmers who answered
Correct soil pH
To improve soil fertility
Pests and diseases
to improve soil structure
helps to mix the soil
get a good harvest from the following crop
helps in that if first crop fails, the following does not
helps in that the soil will not get one type of nutrient

What is the main drawback to more regular rotations in your farming systems?

Farmers who answered
not enough land
lacks seed
none
waterlogging
Pests and diseases
other crops do not do well in this area
not enough rainfall

Number %

258100.0

212 82.2
4 1.9

143 67.5
24 11.3
21 9.9
12 5.7

5 2.4
2 0.9
1 0.5

211 81.8
7 3.3
3 1.4

140 66.4
23 10.9
34 16.1

2 0.9
2 0.9
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Table 36. Knowledge about compost
Describe how you make the compost?

Farmers who answered
pits
on the surface
don'tknow
haven't made any

Would you agree that that the compost is a substitute for compound fertiliser?
Farmers who answered
Yes
No

Give reasons why compost is a substitute for fertiliser
Farmers who answered
Crop will grow nearly the same way
manure alone gives lower yields
same nutrients
because we then don't put D
because long ago, people were using manure instead of fertilisers

if no, please explain
Farmers who answered
fertiliser has sufficient nutrients
fertiliser makes plants grow a and makes cobs and grain
don't know

Number %

220 85.3
165 75.0

47 21.4
6 2.7
2 0.9

220 85.3
200 91.4
19 8.6

183 70.9
96 52.5
16 8.7
43 23.5
27 14.8
1 0.5

12 4.7
5 41.7
5 41.7
2 16.7

50 Soil Fert Net Research Results Working Paper 8: Chihota Baseline Survey



Table 37. Knowledge about compost
Name some plans that are used as green manure

Farmers who answered
Does not know
velvet bean
Sunnhemp
Cowpea
Others
Maize
Mhunga
rice and groundnuts

What do green manures provide to the soil for crops to use?
Farmers who answered
Does not know
adds nutrients
improves soil structure
others

Are green manures worth using?
Farmers who answered
Yes
No
don't know

if yes, please explain
Farmers who answered
quickly rot
soil conservation
works like fertiliser
if well done, soil become fertile and crops grow well
strengthens soil
others

if no, please explain
Farmers who answered
waste money
waste time
labour intensive
wasting seed and time

Number %
173 67.1
127 73.4
11 6.4
5 2.9
4 2.3

18 10.4
3 1.7
2 1.2
3 1.7

201 77.9
94 46.8
69 34.3
32 15.9
6 3.0

181 70.2
115 63.5
33 18.2
33 18.2

90 34.9
53 58.9
10 11.1
11 12.2
12 13.3
3 3.3
1 1.1

26 10.1
14 53.8
5 19.2
1 3.8
6 23.1
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Table 37. Knowledge about compost
Name some plans that are used as green manure

Farmers who answered
Does not know
velvet bean
Sunnhemp
Cowpea
Others
Maize
Mhunga
rice and groundnuts

What do green manures provide to the soil for crops to use?
Farmers who answered
Does not know
adds nutrients
improves soil structure
others

Are green manures worth using?
Farmers who answered
Yes
No
don't know

if yes, please explain
Farmers who answered
quickly rot
soil conservation
works like fertiliser
if well done, soil become fertile and crops grow well
strengthens soil
others

if no, please explain
Farmers who answered
waste money
waste time
labour intensive
wasting seed and time

Number %
173 67.1
127 73.4

11 6.4
5 2.9
4 2.3

18 10.4
3 1.7
2 1.2
3 1.7

201 77.9
94 46.8
69 34.3
32 15.9

6 3.0

181 70.2
115 63.5

33 18.2
33 18.2

90 34.9
53 58.9
10 11.1
11 12.2
12 13.3

3 3.3
1 1.1

26 10.1
14 53.8

5 19.2
1 3.8
6 23.1
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Table 38. Knowledge about intercropping
Which crops do you usually intercrop?

Farmers who answered
maize + cowpea
maize and groundnuts
maize and rice
maize + beans
None
groundnuts + bambara
maize and pumpkin
sunflower, maize and bambara

In your experience, which legume crop intercrops the best with maize?
Farmers who answered
Groundnuts
Cowpea
don't know
Beans
Mapfunde
Sunflower
Pumpkins
pumpkins

Why are the crops intercropped with maize?

Farmers who answered
adds nutrients
does not shed each other
risk aversion
improves profitability
Others
able to get seed every year
planted far apart since they are runners (nyemba)

Give any drawbacks of intercropping?
Farmers who answered
No opinion
Weeding problems
Competition
interferes with harvesting
does not give a good crop stand
some crops do not grow well when mixed with other crops
some crops can spread diseases to other crops

Number %
203 78.7
70 34.5
37 18.2
3 1.5

45 22.2
32 15.8
2 1.0

11 5.4
3 1.5

195 75.6
37 19.0
53 27.2
20 10.3
70 35.9
10 5.1
3 1.5
1 0.5
1 0.5

136 52.7
27 19.9
50 36.8
15 11.0
12 8.8
18 13.2
13 9.6

1 0.7

217 84.1
45 20.7
36 16.6

119 54.8
10 4.6

4 1.8
2 0.9
1 0.5
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Figure 1. Distribution of landholdings and planted area, 1999.
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Appendix 1. Households without access to key assets.
Household type

MH FHAM FHNM All
N 121 58 79 258

Oxen do not own (%) 39.7 39.7 57 45.0

Cows do not own (%) 33.9 41.4 41.8 38.0

Steers do not own (%) 57.9 65.5 63.3 61.2

Heifers do not own (%) 50.0 63.8 67.1 58.4

Bulls do not own (%) 79.2 89.7 92.4 85.6

Calves do not own (%) 58.7 55.2 67.1 60.5

Total Cattle2 do not own (%) 28.9 34.5 39.2 33.3

Poultry do not own (%) 13.2 22.4 21.5 17.8

Goats do not own (%) 52.9 50.0 55.7 53.1

Plough do not own (%) 29.2 32.8 45.6 35
no access (%)1 20.8 24.1 25.3 23.0

Cultivator do not own (%) 54.2 60.3 64.6 58.8
no access (%)1 48.3 53.4 59.5 52.9

Cart do not own (%) 50.0 51.7 65.8 55.3
no access (%)1 39.2 41.4 51.9 43.6

Shovel do not own (%) 16.7 22.4 26.6 21.0
no access (%)1 13.3 19 22.8 17.5

Wheelbarrow do not own (%) 35.0 32.8 49.4 38.9
no access (%)1 32.5 29.3 43 35

, Granary do not own (%) 40.0 37.9 37.2 3.1

Radio do not own (%) 38.7 35.7 50.0 3.1

Ag. Extension do not receive 28.1 36.2 27.8 29.8
1 The household has no access to the implement through rent, borrowing or any other mean.
2Total cattle is the sum of cows, steers, heifers, bulls and calves
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