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Abstract: Forage plays a crucial role in the ruminant farm as the main diet whereas the forage availability is
fluctuated, and low quality. This research was carried out to study the characteristics of sheep farming, forage
diversity and supply at fattening period of local sheep in a small-scale farm area i.e., Ciaruteun Udik Village,
Subdistrict Cibungbulang, Bogor Regency, at West Java, Indonesia. The study involved 64 farmers that have 5-15
sheep. Forage diversity and quality were analysed descriptive while relationship between collecting method and
forage supply was performed linear model. The results showed that forage supply related to the forage collecting
method, sheep ownership, forage container, and feeding time. The research was identified 69 forage species in the
field around the farming area, while in the sheep barn there were 70 forage species. The differences occurred due to
farmer also add forage from other sources such as paddy field, home garden and forage trader. The plants on forage
sources classified as grasses were 36.3%, 1.50% legumes and 62.2% broadleaves plants. The highest forage diversity
was found in fallow land areas around community residents. The proximate analyses showed that nutrient content on

farms were similar to forage sources.
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1. Introduction

Sheep is one of the most common animals in
small scale farming systems in Indonesia. Sheep
population reached 17398000 head in 2018 and
almost 65% at West Java [1]. High animal population
indicated there were high feed requirements to fulfil
animal requirements [2]. Forage plays a crucial role
in the ruminant farm as the main diet that is the
driving force of productive performances [3].
However, animal production meets some difficulties
in many areas due to varied problem of forage supply.

In West Java, almost all sheep farmers supply
forage on the barn by cut and carry system. Animal
body weight in the barn depend on forage supply by
farmers [4]. Most farmer are rearing the sheep on the
barn and collect some forage on available land which
is often of low quality and in fluctuate supply [5].
Forage diversity could improve sheep feeding palate
and stimulate the average daily intake [6]. It often
affected animal productivity due to grazing behaviour
changes [7].

Sheep farming development requires farm
management improvement and government support
through agricultural policy [8]. Most of farming
management in Indonesia conducted by traditional
knowledge that related to social behavior, animal art
and culture [9]. The improvement animal condition
through new technology and management approach
meets some difficulties to conducted that related with
farmer’s character [10]. Understanding the
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characteristics of the farming systems is important to
determine farm improvement and management in
country scale. This work was carried out to study the
characteristics of sheep farming, forage diversity and

supply.

2. Material and Methods
2.1. Study area description

Ciaruteun Udik Village comprises of 7 counties,
i.e., Cimanggu, Ciaruteun, Layungsari, Cigula,
Sukakarya, Cibereum, and Gunung Leutik. This
region covers an area of 205110 hectares. It lies in
latitudes -6° 36' 19.4214" and longitudes 106° 40'
24.888", with human population of 7238
(Cibungbulang District in Number 2018). Rainfall is
bimodal and ranges from 2000 mm — 3000 mm while
temperature range is 15°C — 31°C. According to
Statistic Office Board (2018) the Ciaruteun Udik
records over 100 farmers practicing animal farming
and they keep population of 1475 sheep.

2.2. Study design and sample size determination

The study was designed use a descriptive cross
sectional. The sample size was determined using the
Slovin method described by Jeffry et al. [11]. The
study involved 64 small-scale farmers that selected
through a multistage, stratified sampling based on list
of farmers provided by the Head of Village. Each sub
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county was apportioned it share of farmers being
proportionately dependent on the total farmers
population. Each farmer has the fattening sheep on
traditional sheep pen and serve forage from some
places in the village such as village public field, paddy
field and around residential areas.

2.3. Data collection

Data for this study was collected between
February and March 2019 through structures
questionnaires. The selected dairy farms were visited
to get information about farmers’ data, forage sources,
feeding and forage management. The research was
conducted through an onsite survey on the forage
source location which was purposively assigned based
on interviews with farmers. The samples in each of the
locations were selected through 0.5 x 0.5 meter
sample plots of quadrant system repeated four times.
Parameters observed were the diversity of indigenous
forage (grasses, legumes, shrubs) and indigenous
forage productivity (fresh and dry matter production).
The identification and production of indigenous
forage in each sample plots were then descriptively
analyzed to assess the diversity and productivity of
indigenous forage on the sheep pen and various forage
sources. Proximate analysis was conducted on
composite forage samples from forage sources and
farms at the Laboratory of Feedstuff Science,
Department of Nutrition and Feed Technology,
Faculty of Animal Science.

2.4. Data Analysis

Species diversity index was calculated as the
number of species each year across sampling periods.
Shannon-Weiner index was calculated as H’= - Pi In
(Pi), where Pi is the proportion of individuals
represented by species i and S is the number of
species. Further analysis was species richness within
each plot, expressed as R1=(S-1)/(In(N)), where R1 is
the species richness index in the presence of the plant
species and N is the total number of individual plants.
Species evenness was calculated as E = H’/In(S). Data
was input to Microsoft Excel 2013 (Microsoft, USA)
spreadsheet then analysed by Rx64 4.0.2. The data
was analysed using linear model and descriptive
statistics were presented as tables.

3. Results and Discussion
3.1. Description of Farms Characteristics

Table 1 presents farms characteristics reported
during the study of 2019. The research sample showed
that farmer have low education and have to do other
work activities supporting the households. This study
showed that farmers working in sheep production in
& Vol. 6 No. 3, 78-83
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the village of Ciaruteun Udik, West Java, apply
intensive farming management practices such as sheep
keeping and feed services on the barn. There were
79.69% of the farmers surveyed showed they raise
livestock as side job while the other main occupations
are farm laborer, farming-animal, trades/vocational
skills and farming-crops. The farmers have other
occupation then sheep rearing due to the low education
level. In Indonesia, agricultural and animal farmer is
categorized as informal job [13] that have no standard
of education level and most young generation choose
other work that offer higher and more stable income
[12]. Most of occupation on agricultural sector offer
low income in unfixed time, therefore most of farmer
work some side job (such as farm labourer, vegetable
trader, craftman and builder) to fulfil their needed
[14]. Farm labourer are people that work at paddy
field or agricultural land without have land property or
own their land.

In some smallholder system, livestock ownership
is important as a saving that could be sell on the
critical periods such as school payment, healthy cost,
commemoration and soon [15]. Animal farming as a
side job could affect working hours on the barn that
implicated farm performance. Cyrilla et al. [16]
reported that farmer working hour’s elasticity
represented efficiency of animal production.

Table 1. Farm Characteristics in 2019

Aspect n  Mean (£SD)
Age of farmers (years) 64  48.47 (9.02)
Number of sheep 560 8.75(7.72)
Percentage
(n=64)
Education
Did not attend school 1.56
Completed primary school 87.50
Completed junior high school 10.94
Animal ownership status
Owner 90.63
Profit sharing 9.37
Main occupation
Farm labourer 79.69
Farming-animal 14.06
Trades/vocational skills 4.69
Farming-crops 1.56

3.2. Forage Diversity

In the study areas, a cut and carry system is
practiced supplying forage in the farm. Farmer
harvest forage from three sources, i.e., village public
field, paddy field and around residential areas (Table
2). The index of species diversity (H’) and species
richness (R1) in the village public field was lower than
others due to its various usages, such as football, sport,
art show, grazing area, and forage sources. These
activities affected plant uniformity at village public
fields.
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Table 2 Index of species diversity (H’), species
richness (R1) and species evenness (E)

Forage sources H’ R1 E

Village public field 2.87 4.72 0.81
Paddy field 3.05 6.00 0.81
Around resident areas 3.14 5.72 0.85

The research identified 69 forage species from all
forage sources and 70 species on farm (Table 3). The
plants on forage sources classified as grasses were
36.3%, 1.50% legumes and 62.2% broadleaves plants.
These results indicated the high diversity of plant and
forage at Ciaruteun Udik Village. The species
composition of plants was similar in forage sources
and farm, however, farmers also selected forage from
the sources and added other forage to feed sheep on
the farm. Other forage could be added from bought
forage or collected it from their garden. The selection
resulted in different composition of forage on farms.

Forage for sheep classified as grasses were
35.1%, 4.30% legumes and 60.6% broadleaves plants.
The qualified forage indicated by forage nutrient
content such as crude protein, crude fibre, crude fat
and ash (Table 4). Accordingly, the total nutrient
content of composite as fed on each location was
analysed at 10.3-12.9%, 21.6-22.6%, 1.93-2.04% and
11.8-14.3%, respectively. The resulting nutrient
content at forage sources and on farm were similar.

Table 4 Nutrient content at forage sources and on farm
(as fed)

) Dry Ash Crude  Crude Crude
Composite mater Fat  Protein  Fiber

Forage sample %

Forage sources 23.7 143 193 10.3 22.6
on Farm 212 118 2.04 12.9 21.6

The differences in plant species diversity,
richness and evenness indexes between forage sources
related to the effects of local environmental
complexity [17]. The species composition of plants
was similar in forage sources and farm, however,
farmers also selected forage from the sources and
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added other forage to feed sheep on the farm. The
selection resulted in different composition of forage
on farms. Forage for sheep classified as grasses were
35.1%, 4.30% legumes and 60.6% broadleaves plants.
Forage composition preference related to the higher
supply and feeding value of legume and herb forage
species than grasses [18].

High forage diversity on sources provides more
choices for plants as sheep feed on farms. Forage
selection resulted in higher nutrient composition on
the farm than all forage sources (Table 3). Forage on
farms has higher crude protein content (12.9%) than
forage sources (10.3%) because there were some
changes on forage fed composition. For example, the
addition of Manihot esculenta and Ipomea batatas
leaves could increase feed nutrient composition, due
to its high protein content. Wobeto et al. [19] reported
that crude protein content on Manihot esculenta leaves
reach 23.3 — 35.9% while Ipomea batatas reach 14.9%
[20] until 24.9% [21]. Sheep has a preference and an
instinct to choose forage with better taste or nutritional
value that is expressed as palatability value [22].

3.3. Forage management

The results from the study showed that the
overall mean forage supply per sheep per day was 4.38
kg (range = 3.62 — 6.47 kg/sheep/day). This was
significantly related to the forage collecting method,
sheep ownership, forage container, and feeding time,
respectively (Table 5). There were three types of
forage containers to collect forage from field, i.e.
carangka, karung and sundung that has different
capacity (Fig. 1). Carangka and sundung are baskets
that made from bamboo while karung is plastic web.
The average daily forage supply per goat was greater
(p = 0.0000004) for farmer whose bought forage
through trader (4.8 kg/sheep/day), when compared to
the rest (4.34 kg/sheep/day). Further, the ownership
affected on farmer behavior on forage supply. The
goat owners supply 4.83 kg/sheep/day that were
higher than profit sharing goat.
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Table 3 Identification of Plant on Forage Sources and Farm

Article

on Forage Forage on Farm

Species sources onFarm  Species sources
Achyranthes aspera + nf Justicia procumbens + +
Acmella paniculata + + Kyllinga brevifolia Rotth +++++ +
Ageratum conyzoides b+ 4+ Kyllinga monochepala + +
Agrostis stolonifera L. + + Lamium album + +
Aira caryophyllea L. nf + Laportea interrupta + nf
Alternanthera brasiliana + + Leersia hexandra + nf
Alternanthera philoxeroides + Legume (unidentified) + nf
Alternanthera sessilis + + Leucaena leucocephala nf +
Artocarpus heterophyllus nf + Lophaterum gracile + +
Asistasia gangetica + + Ludwigia octovalvis
Axonopus compressus +++ ++ Manihot esculenta nf +
Biden pilosa + Melastoma affine + nf
Boehmeria nivea + + Micania micrantha +++++++++ ++++
Boehmeria cf. Japonica + nf Mimosa pudica + +
Borreria laewis + nf Nephrolephis biserrata + +
Brachiaria decumbens + + Origanum sp ++ +
Brachiaria humidicola + + Ottochloa nodosa nf +
Brachiaria mutica + + Oxalis barrelieri + nf
Brachiaria ruziziensis + + Panicum repens o +++
Calopogonium mucunoides nf + Panicum sp + nf
Chromolaena odorata nf + Paperomia pellucida + +
Cleome rutidosperma + + Parietaria judaica nf +
Commelina benghalensis nf + Paspalum commersoni + +
Commelina diffusa +H+++HE++ +H+++ Paspalum conjugatum +H+++++ +++
Cyanthilium cinereum + + Paspalum dilatatum + +
Cyathula prostata + + Pennisetum purpureum + +
Cyclosorus aridus nf + Phyllanthus urinaria + +

+ Pleetranthus cf. + +
Cyclosorus sp + Monostachyus
Cynodon dactylon + + Pleocnemia irregularis nf +
Cyperus helferi + Portulaca oleracea + +
Cyperus rotundus + + Prunella vulgaris + +
Cyrtococcum oxyphylum +H++++ +++ Pteridium aqullinum nf +
Digitaria ciliaris + + Ruellia repens + nf
Digitaria radicosa + + Setaria barbata + +
Digitaria sanguinalis + + Sida rhombifolia + +
Digitaria setigera nf + Solanum nigrum + +
Echinochloa colona nf + Spaghneticola trilobata + +
Eclipta alba + + Spermacoce alata +
Eclipta prostata + nf Spermacoce exilis + +
Eleusine indica + + Sphagneticola trilobata ++++++ +++
Emilia sonchifolia + nf Strobilanthes crispus + nf

+ Struchium + +
Euphorbia heterophylla nf sparganophorum
Euphorbia hirta nf + Synedrella nodiflora nf +
Galinsoga parviflora + + Talinum fruticosum + +
Ipomoea batatas nf +

Forage sources = village public field, paddy field and around residential areas; + = found in small amount; > + = found in

larger amount; nf = not found
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Forage management on smallholder’s system
consist of two parts, i.e.: forage supply and feeding
management. There were several variables affect
forage supply in the barn, i.e. number of sheep,
forage collecting method, animal ownership, container
and animal feeding frequency.

Table 5 Relationship between variables and forage
supply in the barn

Variable n Mean of P-value
forage supply
for each sheep
(as fed)

Number of sheep 64 4.38 0.0019
Collecting
method

By the farmer 62 4.34

By forage 2 4.80 0.0000004
labour
Forage container

Carangka 7 4.50

Karung 46 4.07 0.0959

Sundung 11 5.83
Animal
ownership

Owner 58 4.83

Profit sharing 6 3.61 0.0464
Feeding time

2 times 26 4.27

3 times 38 5.46 0.00007

4 times 8 6.47

Farmer could supply more forage through forage
trading than collect by themselves because most of
them have other occupation (Table 1). In this research,
animal owner has more concern to supply forage in the
barn than profit sharing. Putranto [8] reported that
animal management on profit sharing depends on
several factors, including farmers’ knowledge and age.
Old farmers (>45 years old) have plenty traditional
knowledge in animal raising although they have
problem to collect forage due to time and energy
sharing with their main occupation. It also would be
affected their management in forage distribution in the
barn.

Figure 1. Forage container: carangka, karung and
sundung (from left)

In the village, forage supply depends on collecting

. .
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M=l 1
method that carried out by farmer or through forage
trader. Forage collecting by the farmer related with
number of their sheep, farmer age and main occupation.
Only two farmer bought forage from trader because
they could not manage to collect enough forage for
their sheep (more than 40 head).

One farmer age already 60 years old therefore he
needs to buy forage from trader, although his main
occupation as sheep farmer. Some farmers adapt their
work on animal prefer to feeding their animal twice (in
the morning and afternoon).

4, Conclusion

The characteristics of sheep farming in the village
is built by several factors such as farmer education and
occupation, animal ownership, forage diversity and
supply system. Farmer apply stall farming
management practices such as sheep keeping and feed
services on the barn. The main feed is forage that
supply related to the forage collecting method, sheep
ownership, forage container, and feeding time.
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