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Abstract

A survey was conducted to determine the level optidn of forage and browse legumes and to idettigymajor
constraints limiting their adoption in the smallitie dairy sector of Zimbabwe. Sixty households veetected using
stratified random sampling from a sampling framé&®4 registered farmers in Nharira-Lancashire D3tlgeme in
Chikomba District of Zimbabwe.

The majority of households were aware (94.7 %)&h@ % adopted forage/browse legume technologiesuli
showed that most of the farmers were full-adopbersed on the type of species used (66.7 %) anduades forage
(47.8 %) criteria. The most commonly adopted sgasiereMucuna pruriens (60.6 %) and.eucaena leucocephala
(53.5 %) The size of household, land size and number oy daittle significantly affected adoption of fordg@wse
legume technologies. Lack of inputs, low yields &k of persistence of legumes and lack of fenamagerial were
identified as core factors limiting adoption ofdge/browse legume technologies.

Stakeholders' support in smallholder dairying sthagintinue to be extended to resource-poor faraekgell as to the
more receptive targets with access to resourcaavestment. This should be executed through ppatiory approaches
to achieve widespread and long-term benefits optiatp forage/browse legume technologies for suatdesmallholder
dairy production in Zimbabwe.
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Introduction

Forage and browse legumes play an important radastaining livelihoods of small- and medium-scale
farmers in the tropics, mainly as a result of tleeintribution to economic and environmental
sustainability (Peters and Lascano 2003). Leguragsapvital role in the improvement of tropical
pastures, largely due to their ability to fix atmpberic nitrogen. Apart from the direct contributitm
livestock production, particularly in intensive siss such as dairy, through the provision of pretieh
fodder, legumes can improve the productivity oigelands by increasing the amount of nitrogen
available for uptake by associated grasses (@ie1). Despite the overwhelming evidence of the
suitability of several legume species for pastamgrovement in Zimbabwe and many regions of the
tropics, their potential for sustainable developmetargely untapped and their adoption in patéichas
been limited (Mapiye et al 2006; Pengelly et al2umwenda and Ngwira 2003). Major limitations to
the adoption of forage legume based technologasde the scarcity and high cost of seed and
inoculants; poor identification of entry points aagget groups; difficulties associated with esshibhent
and maintenance of legumes; limited exploitatiothef multipurpose nature of many types of forage
legumes; isolated efforts in feed and soil improgetnand often difficult socio-economic environngent
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(Mapiye et al 2006; Kumwenda and Ngwira 2003; Mvea 1994).

The smallholder dairy industry in Zimbabwe is facinability problems since it was introduced in 398
(Ngongoni et al 2006; Hanyani-Mlambo et al 1998ir{p®arketing Board (DMB) 1992). The
variability of quantity and quality of feed resoasg particularly protein during the dry seasomis of
the main factors limiting smallholder dairy prodoatin Zimbabwe (Francis and Sibanda 2001). The
problems of the unavailability and high cost ofaten fertilisers and purchased protein concergfate
dairy livestock feeding in Zimbabwe have contintedise due to inflation and recurrent droughts
leading to a continued decline of the smallholdsrydndustry. Smallholder dairy has the poterttal
increase milk production base of the country, imprbousehold nutrition, and empower women and
youth in income generation ventures. It can agaisters to diversify, spread farming risks and txea
opportunity for idling forage and browse legumeotgses to enter the human food chain thereby
utilising marginal farm resources (Ngongoni et @0@).

Forage legumes offer a lower-cost alternative timgen fertilisers and purchased protein supplesnent
for improving dairy cattle feed resources in thaptcs (Mapiye et al 2006). Therefore, the major
challenge for improving smallholder dairy produatio Zimbabwe is to gain long-term and widespread
adoption of the more appropriate legume-based tdabies by farmers. The objective of this study was
to determine the level of adoption of forage amull®e legumes and to identify the major constraints
limiting their adoption in the smallholder dairycser of Zimbabwe.

Materials and methods
Study site

The study was conducted at Nharira Lancashire Cagheme in Chikomba District, in Mashonaland
East Province of Zimbabwe. The district has an af&0 000 ha with approximately 30 000
households and 65 small-scale commercial farms.Scheme comprises of small-scale and communal
farmers with 174 as registered members. It is &xtat agro-ecological zone lll, characterised by

low-medium rainfall (650-800 mm annually) and htgmperatures (15-3C). The agro-ecological zone
experiences severe mid-season dry spells makingriginal for enterprises based on crop production
alone, and the maximum amount of rainfall is reegitaetween November-April. The area has
characteristic patches of vlei, low hills and ligaktured sandy-loam soils derived from granititssd he
farming systems are mainly based on livestock pebola and cultivation of drought resistant food and
fodder crops. Dairy breeds used in the area indRetkDane, Friesland, Jersey, Crossbreeds and
Indigenous (Mashona). The most common crops growhe area are maize, sunflower, groundnuts,
finger millet and sorghum. The natural vegetat®aofisparsely scattered trees [maBiachystegia
spiciformis, (Msasa),Julbernardia globiflora (Munondo) andCombretum molle (Mupembere) species]
and abundant tall tufted grasses sucHetsropogon species andHyparrhenia species.

Sampling procedure

Sixty households were selected using stratifiedoansampling from a sampling frame of 174 registere
farmers in the Scheme. The stratification was basethe type of farmer [small-scale (20 farmers) or
communal (40 farmers)] and participation of therfar [active (34 farmers) or non-active (26 farmiers)
An active participant was a farmer who suppliekratl Nharira Lancashire Dairy Scheme Milk
Collection Centre every month throughout the ydangary-December 2005).

Data collection
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Structured questionnaires (pre-tested) througviges were used for data collection. The data were
collected in February 2006. The data collectedithetl: socio-demographic characteristics (age, gende
household size, employment and educational backgholandholding sizes (arable, grazing and fallow
land, and yields of crops), livestock (types, nural@d uses) and adoption of forage legumes
technologies. Levels of adoption were categorisesith on hecterage under forage legumes [0-0.25 ha
(non adopted), 0.26-1.0 ha (partly adopted) antda>(fully adopted)], type of legumes used [Nonen(no
adopted), forage legumes for veld improvement piysoved grasses (partly adopted), ley legumes and
browse legumes (fully adopted)] and feeding sygigmazing, (non adopted) cut and carry (partly
adopted) and conserved legume fodder (fully adgpted

Data analysis

The data were analysed using the Statistical PackadSocial Scientists (SPSS) 11.0 for Windows
(SPSS 2001). Data analysis was carried out in tages. The first stage involved the descriptive
statistics and cross tabulation to get an indicatibthe relationship between the variables inahalysis.
The second stage entailed the use of Cluster an&dydetermine the farmer and farm characteristics
associated with the adoption of different legun@hbelogies.

Results and discussion

Socio-demographic characteristics

The overall mean age of the household heads wés649 % of the households). This is comparable to
reports by Mutisi et al (1994) and Ngongoni et28l(6) who recorded the overall mean age of 50 and
51 in Chinamhora communal area and eight dairyrseken Zimbabwe, respectively. On average, each
household had a size of 7 + 3 (mean +* standarctlew) members. Ngongoni et al (2006) reported a
range of 8-12 members (with a mean of 9 £ 0.6 meshlaenily). Family size has been asserted as the
most important determinant of labour investmentféonily farms (Hanyani-Mlambo et al 1998). In this
study, household size was considered importantuseca addition to being a source of labour, the si
of the family may also influence the need for impng adoption of forage and browse legume
technologies. Most of the households (65.8 %) weake-headed and 34.2 % were female-headed. The
findings are similar to results obtained by Framaeid Sibanda (2001), which showed that more than 60
% of the households in smallholder areas were imedeled and 40 % were female-headed.

All the households were literate, with the majo(B8 %) having completed primary school education
and 89.5 % having received some agricultural tngint his is comparable to earlier studies by Fesanci
and Sibanda (2001) and Ngongoni et al (2006), wélcdwed that all the households were literate, with
54 % having completed primary school education. mag@rity of the farmers (80.6 %) cited farming as
their full-time occupation. About 65 % of the hohstels were communal farmers, while 35 % were
small-scale farmers. Fifty-eight per cent of therfars were non-active and 42 % were active.

Landholdings

There were differences in the size of landholdiegyeen the Nharira and Lancashire. The mean total
land size for each household in Nharira was 6.584#@. This was more than the average national
communal land size of 3.0 ha. However, this agrmagsHanyani-Mlambo et al (1998) and Ngongoni et
al (2006) who recorded a range of 6-7 ha in Chilay&kuruve and Nharira communal areas. Rohrbach
(1989) showed variation in land held in communabar Hurungwe (3.3-5.3 ha), Mangwende (2.1-3.8
ha) Bushu (1.3-2.4 ha) and Chibi (1.8-3.4). Theaye land size in Lancashire was 93.5 ha andshis i
comparable to results obtained in Lancashire (B&)&y Ngongoni et al (2006).
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Most of the households in Nharira cultivated 2-4ahd grazing land size of 10 to 20 ha/householeégwer
recorded. The average land size for arable lahdmtashire was 8 + 3 ha. The size of fallow land)eal
from 0.1-4.5 ha. These figures are similar to theserded by Francis and Sibanda (2001) and Ngangon
et al (2006), arable land (2-6 ha and 6-12 hayiggdand (11-16 ha and > 15 ha) and fallow land
(0.5-2.5 ha and 1.5-4.5 ha) for communal and ssaalle areas, respectively.

Crops grown

The main crops cultivated by farmers in Nharira-tashire Dairy Scheme were maize (100 % of the
households), groundnuts (68.4 %), sunflower (44)7sdybean (33.3 %), sugar bean (21.9 %), paprika
(22.2 %), finger millet (20.2 %) and sorghum (1%8 The average area put under major crops was as
follows: maize, 4 + 3.5 ha; groundnuts, 1 + 0.8flmger millet, 1 = 0.7 ha; sunflower, 0.9 £ 0.6 ha
sorghum, 0.9 + 0.4 ha; soybean, 0.6 £ 0.3 ha amddmauts, 0.3 = 0.1 ha. These crops were mainly used
as sources of cash, livestock feed and/or humashbgonost households. In support of these findings
Ngongoni et al (2006) recorded maize, groundnudissaimflower as major crops grown in most dairy
schemes in Zimbabwe, and stated that maize anahdnoits were grown for cash and home
consumption, while sunflower was grown specificallya cash crop.

Forage and browse legumes grown

About 47 % of the households in Lancashire grewamage of 1 + 0.6 ha of fodder whilst 58 % of the
households grew between 0.1-0.5 ha of fodder irriNhal his might indicate that land to grow fodder
for dairy cattle is insufficient, since food andhkharops are granted first priority of the avadalaind.
According to Ngongoni et al (2006), about 14 %haf households in the small-scale commercial dairy
schemes grew more than one hectare of fodder ad6@2%6 of the households in the communal areas
grew between 0.2-0.4 ha of fodder.

Most (94 %) of the households in Nharira-Lancaspnev forage and browse legumes. Forage and
browse legumes such ERicuna pruriens, Lablab purpureus, Vigna unguiculata, Macroptilium
atropurpureum, Stylosathes guianensis, Leucaena leucocephala, Acacia spp. Calliandra calothyrsus,
Cajanus cajan andSesbania sesban were established for purposes of dairy cattleifigeldy about 80 %
of the households in Nharira-Lancashire dairy s&éhéfhe most common cultivated grasses were
Pennisetum spps (45 % of the households) a@gnodon nlemfuensis (10 %). This outcome is
comparable to studies done on eight dairy schemé&snbabwe, which showed that the majority of the
households grew fodder, though on small areashacbst common cultivated species were
Macroptilium atropurpureum, S, guianensis, Pennisetum spps, andCynodon nlemfuensis (Ngongoni et

al 2006; Hanyani-Mlambo et al 1998).

Livestock ownership

Ninety-three per cent of the households owned da@gds of cattle and 94.7 % owned indigenous
breeds with average herd sizes of 6 £ 5 and 12 teEpectively. Similar results were reported in
Lancashire, where 43 % of the households keptrsmare dairy cattle (Ngongoni et al 2006;
Hanyani-Mlambo et al 1998). About 83 % of those Wt dairy cattle used them for milk production
for both home consumption and for sale. Indigermesds were mainly used for draught power and as a
source of income (94 % of the households). Ninetg-per cent of the households owned chickens, 54.4
% goats, 6 % sheep and 2.6 % donkeys. On average heusehold had a flock size of 24 + 24 with a
range of 1 to 130 chickens. The mean flock/heressiar goats, sheep and donkeys were 5 +2, 7 + 1,
6.9 + 0.3, respectively. Chickens, goats and shezp mainly kept for home consumption and as a
source of income, whilst donkeys were solely keptdiraught power purposes. Ngongoni et al (2006)
obtained similar findings where indigenous andydareeds of cattle and chickens were the dominant
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livestock in the smallholder sector, while smalmier of goats, sheep and donkeys were present.

Ownership of implements

All the farmers owned at least one plough and oheelbarrow. The other important implements owned
by farmers were scotch cart (97.0 %), cultivataet.7{%0), harrow (44.7 %), ridger (31.6 %), engine
pump (4.4 %) and a grinding mill (4.4 %).

Level of adoption of forage/browse legume technologs

The majority of the farmers (94.7 %) were awaréodge and browse legumes technologies. About 54
% of the farmers obtained information on forage krwvse legumes from Agricultural Research and
Extension (AREX) officers. Other sources of infotima were Agricultural Rural Development

Authority (ARDA) (10 %), Nharira-Lancashire Dairys8ociation (8 %), Universities (7 %), International
Centre for Agro-forestry Research (ICRAF) (5%) ancbmbination of one or more of these sources
with AREX (25.6 %). About 87.9 % of the householdsre adopters whilst 12.1 % were non-adopters.
Researchers attributed this to excellent infornmatissemination by AREX officers and other
stakeholders. It can also be ascribed to farmarsicpation in legumes research conducted by uario
stakeholders in the area over the past fifteersyddrese researchers and extension specialisexiplac
emphasis on on-farm research and farmer-to-farstension to provide evidence to farmers of the
economic benefits and costs of legume forages (bigairet al 2006; Hanyani-Mlambo et al 1998). In
order to ensure sustainable dairy farming, potiyna#ective technologies and management strasegie
were promoted through participatory action rese@P#R) involving farmers, researchers and extension
workers (Francis and Sibanda 2001; Hanyani-Mlantlsd £998). Among the adopters 51.5 % were
communal farmers and 48.5 % were small-scale farnddirthe non-adopters were communal farmers.
Male-headed households (64.6 %) adopted more dmaalé-headed households (35.4 %).

The majority of the farmers were full-adopters lobse the following criteria; hecterage under forage
(47.8 % of the households) and type of species (&&d %) (Table 1).

Table 1. Adoption level of forage/browse legume
technologies by smallholder farmers in Nharira-Lasidre
Dairy Scheme

Adoption level

Adoption criteria Not Partly Fully
adopted adopted adopted

Area under 115 40.7 47.8

forage/browse, ha

Type of species used 4.6 28.7 66.7

Feeding system 16.5 62.4 21.1

This might indicate that farmers in Nharira-Lanaashecognized the short-medium term financial
benefits of using forage/browse legumes. Foragebamdse legumes have high protein content that
promotes live weight and milk yield increase inrdaows, and consequently lead to high profits
(Hanyani-Mlambo et al 1998). Most of the farmer8.46%) were partly adopters based on feeding
system criterion (Table 1). This can be attributeéhck of appropriate machinery to conserve focuaer
lack of knowledge on fodder conservation. Thesdirigs support Hanyani-Mlambo et al (1998) who
observed that where fodder production has beemptégl or is in progress, the situation is charaetdr
by a great disparity between the herd size andefioddse and, in all cases, fodder banks were never
enough to feed dairy animals throughout the drg@ea

Table 2 shows the proportion of households thaptetba particular forage/browse species. These
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results indicate that farmers adopted high yieldiygand browse species as opposed to findings by
Francis and Sibanda (2001) where most farmerslagechedium yielding legume species, mainly
suitable for rangeland improvement.

Table 2. Proportion of farmers (%) who
adopted legume species in Nharira-Lancashire
Dairy Scheme

Species Proportion, %
Acaccia spp. 17.5
Calliandra calothyrsus 18.4
Lablab purpureus 7.9
Leucaena leucocephala 53.5
sropurpureum 237
Mucuna pruriens 60.6
Sesbania sesban 2.6
Sylosathes guianensis 11.4
Vigna unguiculata 12.1

Table 3 shows factors associated with adoptionm@ge/browse technologies. The factors that
significantly affected adoption of forage and brevegumes in Nharira-Lancashire Dairy Scheme
included the type of farmer, level of participatisize of household, total land size and numbelaof
cattle (P < 0.05). Full adopters had large famitgs, owned large pieces of land and large herdsiof

cattle (P < 0.05).

Adoption constraints

Table 3. K-Means Cluster Analysis for factors associatedhwit
adoption of forage and
browse legume technologies at Nharira-Lancashiieyliheme

octor Cluster
1 2 3
Fully Fully Partly
Area under forages adopted adopted adopted
Partly Fully Partly
Type of forage used adopted adopted adopted
Partly Fully Partly

Feeding system adopted adopted adopted

Farmer
participation
Type of the farmer  Small-scale Communal Communal

Not active Active Active

Gender Male Female Male
ﬁ‘g: dOf household 40-55 years >55 years 40-55 years
Agricultural Master Master .

- Diploma
training farmer farmer
Education level Secondary  Secondary  Diploma
Size of household 7 people 15 people 6 people
Total land size 101.06 ha 370.0 ha 5.93 ha
Number of dairy 7 24 5
cattle
Number of beef 12 35 11
cattle
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The major constraints to adoption of forage andvsmlegumes were shortage of inputs (27.2 % of the
households), low yield and lack of persistenceeglimes (24.0 %) and lack of fencing material (28)6
Other constraints mentioned were lack of capit@lq®6), lack of knowledge (7.1 %), shortage of
labour (5.7 %), shortage of land (4.3 %) and 2.8f%e households had no constraints. The constrain
mentioned above affected communal and small-saatesirs' differently. The majority of communal
farmers mentioned labour (100 % of the househoidgiits (95.5 %), lack of fencing material (91.5, %)
drought (87 %) lack of capital (84.7 %) and lanfl.{6%) as their main problems. About 80 % of the
households that indicated knowledge as a constrare small-scale farmers. Comparable to findirfgs o
this study, several studies (Mapiye et al 2006;ikalet al 2004; Gerrits 2000) cited high cost of
resources, low yield and lack of persistence airegs, lack of capital, land shortage and shortége o
labour as major constraints to adoption of foraggiines. Constraints on any of the factors of
production: land, labour and capital can inhibitalke of forage technologies (Kabirizi et al 20(&)ch
constraints are severe among the resource-poolhsidal dairy cattle farmers (Kumwenda and Ngwira
2003) for whom forage legume technologies are mestled.

Table 4 shows constraints [number of household$ &&sociated with different levels of adoption. In
terms of hecterage under forage and type of le@gpeeies used; full adopters were the most affdayed
shortage of inputs, capital, land and labour, whalsk of fencing material, drought and knowledge
affected both part- and full-adopters. Shortagemits, fencing material, lack of knowledge, shgetaf
land and labour, and drought mostly affected patgpters under feeding system criterion.

Table 4. Percentage households mnstraints associated with different levels of

adoption
Adoption criteria

Constraint  Area under forage Type of forage used Feeding method

None Partly Fully None Partly Fully None Partly Fuly
Inputs 0.0 31.3 688 0.0 154 846 188 688 125
Drought 13.3 40.0 46.7 182 364 454 200 533 26.7
Fencing 8.3 50.0 417 9.1 182 728 7.7 69.2 232
Capital 0.0 429 571 250 25.0 50.0 571 429 0.0
Land 0.0 333 66.7 0.0 66.7 33.3 0.0 100 0.0
Knowledge 0.0 60.0 40.0 250 250 50.0 200 60.0 20.0
Labour 25,0 25.0 50.0 0.0 0.0 100 0.0 75.0 25.0
l(;loonstraint 50.0 0.0 50.0 0.0 50.0 50.0 0.0 100 0.0

Lack of inputs

The key inputs limiting adoption were shortage lahping material, inoculants, implements, fertiise

and chemicals. In agreement to results of thisesyMapiye et al (2006) and Mupangwa (1994) asderte
that adoption of legumes in Zimbabwe is hampereliddy cost and low availability of seed for the
recommended varieties. Farmers rarely collect ersegds from their own farms or from their
neighbours, as they still expect the forage/treells®s or seeds from projects, government and
non-governmental organisations (Franzel et al19B8f9rts should be made to overcome this constraint
by training farmers and farmer groups on seed @adle and propagation, and encouraging them to
produce and use their own seeds. Developing leval-keed supply systems or encourage farmers,
either in groups or as individuals to establistdsaeltiplication plots/ochards can be a lower-amstion

for improving the availability of seed to smallhetdarmers (Hove et al2003). This can enable fasrte@r
produce seed commercially to meet their requiresnasitwell as that of external markets. To this end
forage legume seed production and distribution odta/have to be established with a system for the
production and extension of rhizobial inoculantsafiWe et al 2006).
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Low yields and lack of persistence of legumes

Low vyields and lack of persistence was mentionedn&sof the factors limiting adoption of forage
legumes in this study. This was mainly attributedotv rainfall especially during the dry seasonoPo
agronomic performance was reported as a constoaiadoption of some browse species in Chikwaka
communal area (Hove et al 2003). In Uganda, Kalgtial (2004) indicated that forage legumes were
not the best option for solving dry season feetecause of the low yield and lack of persisteneeangu
the dry season. Persistence is an important aitribiforage legumes that determines their use as
permanent pastures. Climate, management, pestb@ndhterrelations in a given environment inflaen
persistence (Mapiye et al 2006).

Persistence of forage and browse legumes can e by use of careful grazing management and
moderated fertiliser inputs (Lungu et al 1997).Hyields can be achieved by planting forage/browse
species in the early growing season or by useat-s®ason or drought tolerant varieties. Cutting a
conserving excess forage/browse material duringpélaé-growing season for utilisation in the dry
season can be another coping mechanism to indesssupply during periods of scarcity. Where
farmers can afford, or have access to credit theyacouraged to acquire irrigation equipment ab th
they can supply water to their forage/browse sgetiging periods of water stress to improve their
yields. Some farmers mentioned prevalence of temais a problem during the early establishmentephas
of browse species and an integrated approach assognbination of different methods to control pests
(termites) is recommended.

Lack of fencing material

Similar to output of this research, Hove et al @0@ported damage of forage/browse seedlingsflant
by free grazing livestock as a constraint in Chikavdairy scheme in Zimbabwe. Fencing leguminous
pastures is essential to prevent trespassing aswhtrolled grazing. Farmers used barbed wire toeoto
their fodder plots/orchards but this did not pregmats from gaining access. While live fences play

a role, farmers suggested that local leaders shieuidw the by-laws governing the movement of
livestock during the dry season, when most of tieoutrolled browsing occurs (Hove et al 2003).
Fencing is costly and can act as a key deterretitet@doption of the technology in terms of capital
outlay (Tarawali and Ikwuegbu 1993). Thereforemfar organizations, government and other
stakeholders are recommended to provide credintdiiolder dairy farmers to meet fencing costs.

Lack of capital

The majority of the farmers could not afford taseaenough capital to purchase the required ingutsh(
as planting material, fence, machinery, implemeetsiliser, chemicals, etc.) and later meet th®ia
costs required to manage the forages. MureithiTdaipe (1993) reported that capital availabilitysvea
major factor affecting adoption of improved forage&enya. Access to credit for purchasing inputs
plays a crucial role in the development and adoppibnew technologies and improved feed resources
especially in low-income households (Kabirizi e2@04) such as those found in Nharira-Lancashine. T
main source of capital would be credit (obtainditaen the Agricultural Finance Corporation, Agri-tkan
commercial banks, local savings clubs and othéesizders in Zimbabwe) but many farmers are not
keen to apply for it because they either lack tedid or do not want to risk their assets (catdled,

etc.) being sold for defaulting (Hanyani-Mlambaaéfi998; Mureithi and Thorpe 1993). Therefore, ¢her
is also need to redefine the target group fromealburce poor farmers many of whom are usually
risk-averse, own small pieces of land and have &sh reserves for new initiatives, to the more
receptive targets in the group, who have accessstuurces for investment and are able to take risks
(Pengelly et al 2004).
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Lack of knowledge

Lack of knowledge was amongst constraints acknaydddy smallholder dairy farmers in
Nharira-Lancashire. After forage/browse legumesgaren to farmers they do not know what is best to
do with them or how to use them efficiently. Smaltiter farmers lack knowledge on suitable cultiviars
their area, establishment, management, consenatibmtilisation of forage/browse legumes
(Mupangwa 1994). Establishment of effective tragniasearch-extension-farmer and stakeholder
linkages can alleviate this constraint. Marketing aromotion of legume-based technologies throtgh t
print and electronic media can also be usefuldiialys, competitions, on-farm research, demonststi
educational tours and training workshops can impiknowledge of farmers on legume-based
technologies. Expansion of agricultural shows tad\avel or rotation of venues at District levelyna
go a long way in improving the awareness and adomif legume pasture technologies (Mapiye et al
2006).

Shortage of labour

Labour shortages also play a role in whether fasradopt forages or not, and household size wasrshow
to influence adoption of forage/browse legumedim study. The times when labour is required for
forages/browses, it is often already occupied bgotrop activities. Hence, labour constraints may
continue to be a factor influencing adoption of ioyed forages. Farmers rely on hired labour fomfar
operations such as weeding and fodder conservatida family labour is used for land preparation,
planting and harvesting (Francis and Sibanda 2@Rdgearchers and development workers are
challenged to introduce labour-saving husbandrgtmes in legume-based technologies. For instance,
the under-sowing method of establishing leguminmagtures in cropped areas is a much less
labour-demanding approach as the legume will befnefn land preparation and the fertiliser origipal
meant for the crop. Also, ridging post-leguminoassshas been found to be easier because of ther low
bulk density than after a natural fallow. Weedingps once at the most critical stage (first 30 Hags
opposed to twice has been recommended in foragenedpased cropping systems. Finally, in managing
leguminous pastures for higher productivity, benafies are advised to control fast-growing grasses
grazing instead of applying expensive and labounateling herbicides or employing manual weed
control (Tarawali and Ikwuegbu 1993).

Non-availability of land

Land shortage was identified as one of the factiesting adoption of forage/browse legumes in
Nharira-Lancashire. This can be attributed to #ut that forage/browse legume production competes
with food crop production and farmers may not wantake land away from food production for other
uses. Accordingly, forage/browse legumes competie avop residues, which can be grazed at low
labour input (Anderson 1985). Use of one of thertitopping techniques or using fallow areas would
not affect the cereal crops. On the other hanahgifieation of crop production, such as use of mmode
soil fertility management techniques, encouragepaan. This implies that the development and yse b
farmers of high yielding crop varieties and inteastrop management practices can significantly mrdna
adoption of forage/browse legumes by releasing fanébrage production (Gebremedhin et al 2003).
Land tenure is another constraint to farmers wgrtnadopt long-term technologies for pasture and
livestock improvement in Zimbabwe (Mapiye et al 8p&nd this warrants further investigation.

Conclusions and recommendations

e The majority of households were aware (94.7 %)&h@ % adopted forage/browse legume
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technologies in Nharira-Lancashire, Zimbabwe.

Most of the farmers were full-adopters based ortype of species used (66.7 %) and area under
forage (47.8 %) criteria.

The most commonly adopted species were high yegléy and browse species suchvaguna
pruriens (60.6 %) and.eucaena leucocephala (53.5 %)

However, basing on feeding system most farmerg(&3).were partly adopters.

The type of farmer, level of participation, sizehofusehold, total land size and number of dairy
cattle significantly affected adoption of forag@imse legume technologies. Lack of inputs, low
yields and lack of persistence of legumes and ddd&ncing material were identified as core
factors limiting adoption of forage/browse leguraehnologies in Nharira-Lancashire smallholder
dairy scheme.

e Since the application of forage and browse legwenbrtologies is the key to intensification and
increase to output of smallholder dairy cattle pridbn systems, government and other
stakeholders support in smallholder dairying sha@oldtinue to be extended to resource poor
farmers as well as to the more receptive targdts adcess to resources for investment. This
should be executed through participatory approatthashieve widespread and long-term benefits
of adopting forage/browse legume technologies dstanable smallholder dairy production in
Zimbabwe.

e Research efforts should also be directed towaraspting adoption of improved grasses and
homegrown feed technologies as they also play poritant role in smallholder dairy production
systems.
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