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than a hectare (Dorosh and Rashid2012). Tanzanian
cattle farmers overwhelmingly identified land as the
most important basic constraint they face (Baker et al.
2015). With increasing demographic growth, land is be-
coming scarcer and a highly coveted resource. Following
an increasing demand for crops, grazing lands are grad-
ually being turned into cropland (Oosting et al.2014). The
increasing pressure from farming activities, especially food
crops, on available land and pastures has led to a continu-
ous decline in owned livestock herd sizes, as well as less
land dedicated to livestock farming and forage growing
(Katongole et al.2012). Therefore, the land shortage chal-
lenge involves, as one of the options, the sustainable in-
tensification of smallholder dairy farming (Maleko et al.
2018). Land scarcity is one of the major constraints of cat-
tle farming (Owen et al.2012). For example, in Tanzania,
the fear of smallholders of losing cultivated land to pasture
has made the adoption of fodder crops very rare (Kavana
et al.2005; Kavana and Msangi2005).

Increasing pressure on land presents cattle producers
with the impossible challenge of choosing between
growing food crops or grazing on limited units of land
(Thornton 2010). The land around large cities is increas-
ingly coveted for the expansion of the latter, making it
more and more difficult to gain access to land compared
to more remote geographical areas. Due to the small
amount of land owned, cattle breeders surrounding large
settlements raise small herds of cattle. Farmers in the
surrounding of urban areas having mostly agriculture
and/or herding as their main subsistence activity prefer
to use the little space they have for growing forest spe-
cies and/or food crops. This has also been reported in
Uganda, where for farmers with similar poor land access,
the small available lands are preferably used for food
crops rather than forage/fodder growing (Katongole
et al.2012). These farmers are therefore unlikely to grow
fodder crops, preferring to graze their animals on fallow
land or community pastures, which are not maintained

Table 3 Summary of the logit model and Poisson models of socio-economic determinants of adoption of exotic breeds and herd
sizes

Source Adoption of exotic breeds Herds’ size

� S.E. Prob > � 2 � S.E. Prob > � 2

Constant � 2.561 0.486 0.000*** 2.610 0.038 0.000***

Experience in cattle farming � 0.018 0.013 0.166 � 0.004 0.001 0.000***

Age 0.003 0.009 0.725 � 0.001 0.001 0.097

AEZ—medium altitude

AEZ—high altitude 0.678 0.243 0.005** 0.255 0.019 0.000***

Sex—male

Sex—female 0.631 0.389 0.099. 0.213 0.031 0.000***

Marital status—married

Marital status—divorced � 0.099 1.176 0.933 � 0.259 0.127 0.042*

Marital status—widow � 0.129 1.342 0.923 � 1.750 0.260 0.000***

Education level—illiterate

Education level—primary � 0.246 0.327 0.452 0.563 0.025 0.000***

Education level—secondary 0.370 0.285 0.195 0.521 0.025 0.000***

Education level—university 0.690 0.561 0.219 0.490 0.052 0.000***

Source of income—farming

Source of income—off-farm 0.482 0.264 0.049* 0.063 0.022 0.005**

Grazing system—herding

Grazing system—free-range 0.887 0.265 0.001*** 0.891 0.021 0.000***

Grazing system—zero-grazing 0.054 0.338 0.873 � 0.075 0.031 0.016*

Owned land—less than 5 ha

Owned land—5 ha and more 0.245 0.260 0.347 0.066 0.019 0.000***

AUC = 0.699
LR � 2 (13) = 62.480
Prob > � 2 = 0.000***
Log likelihood = � 329.279
Pseudo R2 = 0.087

LR � 2 (13) = 2989.980
Prob > � 2 = 0.000***
Log likelihood = � 12,403.11
Pseudo R2 = 0.108

*, **, ***: significant at alpha = 0.05, 0.01 and 0.001, respectively
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at all and, therefore, do not necessarily have good fodder
species to meet animal nutrition requirements. For
smallholder farmers, it is thus important to invest in
practices that facilitate adaptation to increasingly limited
land resources. Failure to adapt would restrict their abil-
ity to produce the quantities of food demanded by the
rising populations (Bosire et al.2019).

In most cattle farms in South-Kivu, animals are usually
fed on community pastures, fallow land and roadside
grasses since these areas are freely accessible. Fodder
harvested from open access lands have been associated
with the risk of tick-borne diseases and parasites (Katon-
gole et al.2012). In systems where cattle are grazed on
common land, farmers are less interested in regularly
treating their cattle against ticks since they are reinfested
when in contact with untreated cattle in shared pastures
(Pearson and Krecek2006). Hence, the tick challenge on
these lands is high. When farmers harvest the fodder,
ticks are carried unintentionally with the harvested
plants and introduced to their farms (Katongole et al.
2012). Since there is no maintenance of community pas-
tures, this adversely affects fodder production, and in the
long term, these pastures are no longer beneficial to the
rearing of ruminants, especially cattle. It is therefore es-
sential to apply management strategies for community
pastures in view of their sustainable management. The
biggest feeding constraint in all systems is a source of
good-quality roughage. The dry climate found in most
African countries makes it very difficult to grow good-
quality grass. In most communal areas, pastures are not
irrigated and certainly not fortified, so their nutritional
value is very low during the dry season. Furthermore,
the quality and quantity of fodder vary significantly
throughout the year depending on the season (Stewart
2002). Fodder cultivation is an increasingly envisaged
strategy for improving animal production, particularly
beef production (Awa et al.2003; Oosting et al.2014;
Omollo et al. 2018). Not only should fodder seeds be
disseminated to farmers; there should be a follow-up by
research and extension service to help them overcome diffi-
culties in management and perpetuation of fodder species
(Awa et al.2003). Although this strategy is well-known to
have several advantages, the small size of farms limits its
adoption. In Uganda, dairy cattle farmers who had planted
fodder on their farms were mostly those with relatively lar-
ger landholdings (Katongole et al.2012). Therefore, the
livestock-crop integrated farming systems have been shown
to be economically advantageous in highly populated areas
where land has become a limiting factor (Awa et al.2003;
Hendrickson et al.2008; Wilkins 2008; Ryschawy et al.
2012). Thus, we believe that fodder cultivation should be
encouraged by promoting livestock-crop integration ap-
proach as an agro-ecological cropping system where fodder
is grown in association with food crops.

Farms of type 2 are mainly found in mid-altitude areas.
In these farms, cows reared are essentially of the local
breed. In this category, some farmers have large tracts of
land, while others have small tracts of land with a herd
size of 45 cattle. This type of cattle farming is an inter-
mediate type between type 1 and type 3 farms. Type 3
farms appear to perform better than the other types.
These farms are in the hands of the youngest farmers
but also the least experienced in cattle farming. The
cows bred there are mainly of local breeds, but very
common to find exotic and crossbred breeds as well.
This type of breeding is found generally in highlands
(high-altitude areas), far away from big cities. The large
land size reported in these areas is related to the fact
that there is not much pressure on the land, as the
breeders have enough space to allocate both grazing pas-
ture, forest species and crops. This allows them to raise
large numbers of cattle in paddocking systems. Cows are
not housed as such. They are usually kept outside, as is
frequently demonstrated in cattle farms in many parts of
Africa (Stewart2002). Although exotic breeds and cross-
bred can be found in type 3 herds, their production per-
formances remain lower compared to their potentiality.
Exotic breeds of dairy cows cannot meet their potential
since their feeding is limited on unimproved grazing
pastures. To increase their productivity in such an envir-
onment, they require being supplemented with concen-
trates and/or improved fodders (Stewart2002). Similar
to South-Kivu province, livestock feeding and husbandry
in Babati (Tanzania) were reported to be mainly
extensive, with relatively large herds of local cattle, few
improved breeds, daytime grazing, little purchased feed,
feeding on crop residues and low productivity (Paul
et al.2020).

Larger herds and higher stocking rates generally re-
quire a higher level of organization, infrastructure and
skill to manage. The disease burden may be higher, and
animals requiring individual intervention could be more
difficult to identify and treat. Good planning and man-
agement skills are required to manage risks that have
serious consequences (FAO2011). Type 3 farms offer
the advantage of having larger land areas that limit con-
tact between animals on neighbouring farms. In addition
to having large tracts of land at their disposal, cattle
farms at high altitudes also have a seasonal advantage.
The dry season is less severe, which means that the grass
remains fresh all year round. Great variation in diversity
and quantity of forage and other feed resources is related
to rainfall. In areas with rainfall below 1000 mm, pasture
productivity is poor (Awa et al.2003). In the study area,
the high-altitude areas are characterized in particular by
high rainfall throughout the year and offer favourable
conditions for pasture. Cattle farmers subdivide their
plots into paddocks for good feed management
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