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ABSTRACT

This paper addresses the challenging role of ocgaaibbit production applied towards poverty
alleviation. The objective of the paper is to pdwviinformation on organic rabbit production with
applications to food security and income generatiRabbits are easily incorporated into integrated
farming systems as they convert plant materialéchwvbften are of low nutritive value, to high qumli
meat, as well as providing faeces whereby nutriaréseturned to the soil. Fresh faeces from rabbit
can be the raw material for biodigesters usedadye gas and effluent for applying to crops, amd f
use by earthworms for production of casings areusce of organic fertilizer. In general, the linkag
between livestock and crops improves the sustdityabf the farming system. The potential of logall
feed resources has been used successfully for mggowbbits as an alternate feed supply in terms of
cost effectiveness and sustainability. These fesdurces can be cultivated in the farmers’ plots to
provide diets with high contents of digestible gyeaind protein without the need for cash resouices
buy off-farm supplemental feeds. Feed sources fforages, vegetables and aquatic plants (e.g.,
Cassava, Mulberry, Leucaena, Gliricidia, Sweet t@otines, Water Spinach, and Stylo) can be used
in diets to replace or in combination with a proteiource from conventional feed ingredients
(soybean and fish meals). Therefore, poor famiigéh limited resources could benefit through
increased income and increased consumption of trafd%t to meet the families’ nutritional needs.
Farmers can also re-invest their capital to exghait rabbit operation as a means to abandon pgvert
but an emphasis on market accessibility and crgatihigh consumer demand for rabbit meat must
also be developed.
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INTRODUCTION

Countries in South East Asia, such as Cambodias,Lldganmar, and Vietnam, are the poorest in the
region and most of these populations depend maimlggriculture for their food, income, and mere
subsistence. In all four countries, growing inedigs exist between rural and urban populationso(Ng
Van Man and Luu Trong Hieu, 2005). CelAgrid and IL2007, unpublished data) reported in
Cambodia that the average monthly income of urbanséholds was US$ 723 while in rural
households was only US$ 210. This income gap mmgfect consumption patterns of local people
between both areas, especially in the demand fat rfilem fish and livestock. Taucher (2000)
indicated that the gross national product (GNPTa@ambodia is about US$ 300 per person per year,
similar to that of Vietnam and Laos, which is calesably lower when compared to Thailand,
Indonesia, and Malaysia, which are better off tb/t8.over 9 times.

Livestock play a significant role in improving liwg conditions of the poor. The purpose of livestock
keeping of small-scale farmers in the Southernoregs for the draught power, food, cash income, and
organic fertilizer from faeces. Perey al. (2003) reported on the animal species kept by lbolders
and their contributions to the families’ assetsh(€dl). Poor households rarely kept only one sgecie
due to the risk of the diseases, and so raise adixarstock species based on market value.
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Table 1: Livestock species kept by the poor and their woution to household assets (Peetyal,
2003)

Species Financial Social Physical Natural Human
Cattle/buffaloes Sales for milk, Networking Draught power Faeces for Household
meat, hides, mechanisms and for crop maintenance of consumption for
animals, draught  social status cultivation and soil fertility milk and meat
power services, indicators transport
transport and
savings
Goats/Sheep Sales for milk,  Networking - Faeces for Household
meat, hides, mechanisms and maintenance of soil consumption for
animals and social status fertility milk and meat
savings indicators
Pigs Sales of meat, Networking - Faeces for Household
animals and mechanisms and maintenance of soil consumption for
savings social status fertility meat
indicators
Poultry Sales of eggs, Networking - Faeces for Household
meat and fowl mechanisms maintenance of soil consumption for
fertility meat and eggs

According to CelAgrid (2007, unpublished data), theported numbers of livestock kept per

household in Takeo, Kandal and Pursat provinceSarvhbodia, in terms of the average number of
cattle, pigs, and chickens, were 3.15, 2.91 an@® héads, respectively. In Thailand, 120 million

village chickens are distributed over a small nhumtie rural farms (Chantalakhana and Skunmun,
2002). Recent outbreaks of Avian Influenza in bindse occurred in several countries in the world,
such as in Italy, Spain, and Hong Kong. In 1997bmaks also reached several Asian countries
including Cambodia. Human deaths from the diseasee tbheen reported in Indonesia, Vietnam,

Thailand, and Cambodia (CelAgrid and AED 2007; uniished data).

Rabbit production is a new development in the negwhich plays an important role in view of the
economic risks by the spread of Asian bird flu éGdt al, 2007). According to the FAO (2001),
backyard rabbit keeping provides additional incand supplies additional protein for poor rural and
urban households with low investment and labor tspurRabbits have small body size, short
generation interval, high reproductive potentiapid growth rate, genetic diversity, and the apiit
utilize forages and by-products as major diet camgmds that make the animal appropriate for small
livestock keeping in developing countries (Cheek886). As quoted from Rastogi (2000) the
advantages of small-scale rabbit production argvahzelow:

- Small size and quiet nature of rabbits makes iy éagaise them in cities, suburbs and village
communities;

— Large litter size and short generation intervabval for economic returns in the short term (12-15
fryers/doelyear);

- Rabbits are 2.5 and 4 times more efficient in eting protein from forages than sheep and beef
cattle;

— Rabbits can easily subsist on waste materials ftioen vegetable garden, family kitchen and
institutional canteens/cafeterias;

- Low investment is required for establishing a smalbbitry with 3-5 breeding does;

- Meat of rabbits is an excellent, alternative souofehealthy food being low in fat, salt and
cholesterol.

The aim of the paper is to describe the potenfiakganic rabbit production in improving income and
food security of smallholder families by utilizifged resources in countries of South East Asia.
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RABBIT-BASED FARMING SYSTEM

Integrated farming systems play an important rolesfnall-scale farm families in rural areas in term
of sustainability (“environmentally-friendly”), whkd minimizing economic risks (Lukefahr and
Preston, 1999). According to Pok Samkblal. (2007), livestock convert plant materials that lake

in nutritive value into high quality products, suaf meat and milk, and return nutrients to theisoil
the form of faeces. This synergistic interactionws=n livestock and crops can improve the
sustainability of the farming system and imprové fagtility. According to Lukefahr (2007), using
solar energy and ensuring that there is an efficilmw of nutrients in components of the farm
ecosystem, there is reduced dependence on offifgouts (e.g., commercial feed, fertilizer, and Wire
with lower capital investment and hired labor regoients.

Livestock faeces, including rabbits’ wastes and &onexcreta, have been used as materials for
biodigesters to improve soil fertility. The soilgamic matter content may be an important source of
energy for organisms that oxidize methane (Kedteal, 1990). In many situations, the effluent from
biodigesters has become the most important profdudimproving soil fertility (UTA, 2001). The
advantage of the biodigesters is that it can becanmajor source of fuel for cooking, providing
organic fertilizer for crop/tree/water plants anghf ponds, and organic fertilizer (Preston and
Rodriguez, 2002) and as fuel for engines (Ho Thi Lkduong, 2002). The appropriate use of
biodigesters can also give rise to a number otedlaocio-economic benefits through improvements
to the quality of life for rural women and childréag., reduction of labor in fuel wood collectiand

in cleaning the kitchen, cooking pots and utensil$ie fertilizer value of faeces aids to improve th
environment by reducing methane emissions and ptieng deforestation. When applying graded
levels of effluent from biodigesters loaded witlg pir cattle faeces at 0 to 140 kg N/ha, the respons
of biomass yields of Water Spinach, an excellerde for livestock, was linear from 6.66 to 23.6
tons/ha (B= 0.97) (Kean Sophea and Preston, 2002). Alsogtbesth rate of the fish applied with
effluent fertilizer was higher than with U-DAP aresh faeces from cattle and pigs (Table 2) (Pich
Sophin and Preston, 2002).

Table 2: Daily weight gains of fish species according e fertilizer treatments (Pich Sophin and
Preston, 2002)

Effluent Faeces U-DAP SE
Tilapia 0.499 0.348 0.358 0.045
Silver carp 1.326 0.716 1.049 0.114
Bighead carp 0.572 0.207 0.276 0.078
Silver barb 0.682 0.551 0.651 0.133
Mrigal 0.946 0.831 0.996 0.004

Using the gas produced from biodigesters as fuetiigines can be appreciated as the price of the oi
is at peak levels (Leng and Preston, 2005). Acogrth Ho Thi Lan Huong (2002), 1*mf gas can
replace 0.85 liters of gasoline by adding a gagsvaker to the original carburetors, and then the ga
can be used to replace petrol to power the engine.

The role of the earthworms in improving soil fetyilhas long been appreciated by farmers, but until
the last two decades there has been no major attencpltivate them as a component in an organic
recycling system. The potential value of earthwoas® source of high quality protein to supplement
poultry diets is how being recognized, but theifjonaole is in the recycling of animal excreta for
production of high quality organic fertilizer in@hform of worm casings (worm compost). The
biomass yield response to fertilization with wormmpost was higher than urea (Figure 1) (Tran
Hoang Chatt al, 2005a).
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Figure 1: Biomass yield of Water Spinach fertilized eitiieea or worm compost (Tran Hoang Catt
al., 2005a)
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Earthworms can be cultivated on the faeces frotadiy all species of livestock. However, they have
the comparative advantage over other forms of texyevhen the faeces are from pigs, goats, cattle
or rabbits (UTA, 2001). The faeces from rabbits enakcellent compost, which is rich in organic
matter, and nutrients that can produce remarkadsalits for the home garden and flowers. On the
other hand, California earthworms grown in rabaddes produce a superb and fairly odorless organic
material that resembles peat moss. As demonstbgtéltjuyen Quang Suet al. (2000), rabbit faeces

is rich in nutrients that provide growth rates odli@rnia earthworms higher than faeces from
buffaloes or cattle but lower than faeces from g¢@able 3). The value of the worm casts as a sourc
of nutrients for growth of maize was twice thatlé raw faeces and, within animal species, thesfaec
and worm casts derived from goats and rabbits sgperior to that from buffaloes and cattle (Nguyen
Quang Suet al, 2000).

Table 3: Consumption of faeces and production of earthvgoamd conversion of faeces to worms
(Nguyen Quang Suet al, 2000)

Goats Rabbits Buffaloes Cattle SE
Faeces, kg DM 85.0 108 77.6 72.3 3.00
Earthworms, kg fresh 5.61 5.38 3.65 2.93 0.25
Conversion rates, kg DM/Kkg fresh 14.7 18.2 21.6 328. 0.60

In general, growth rates of rabbits range from A®® g/day in the tropical regions compared to
temperate countries where growth performance tlipicsi between 35 to 40 g/day. The differences
may be largely due to heat stress and quality efdiets. High ambient temperatures can cause
infertility in breeding rabbits, bucks being momnsitive than does (Lukefahr and Cheeke, 1991). The
establishment of the house for rabbits can be rfrade local materials, such as small poles or sticks
and bamboo. However, the house should be well degitp prevent losses from predators. Lukefahr
and Cheeke (1991) stated that proper hygiene amdgmaent of cages could prevent the spread of
certain epidemic diseases. Studies in Vietham byylg Quang Sucet al. (1996) compared
traditional cages to an underground system congistf a shelter using stones, bricks, clay or
concrete, which can be covered by earth. The meamnts were made at 7:00 am, 12:00 pm and 7:00
pm, and the temperatures did not change for hatmestructed underground, which ranged from 25
to 27°C, while the temperature for above-groundesagnged from 28-30.5°C. The results indicated
that there was a significant difference in growsler of rabbits accommodated underground than
rabbits confined in traditional cages which were32j/day compared with 17.7 g/day of feeding the
same diets.
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In addition, it is recommended to also use locatlfeesources which farmers can produce in plots to
provide diets that have high contents of digestdsiergy and protein. However, Lukefahr and Cheeke
(1991) reported that many tropical feeds contaking) such as mimosine in Leucaena and HCN in
Cassava. There are practical ways to minimize tyxroblems (mentioned in a later section). Due to
such anti-nutritional factors, in general, the feduat contain toxins should only be partially ubgd
mixing with other ingredients.

Khieu Borin (2005) reported that in South East A&amers keep animals as part of their traditional
culture. Limited resources, such as small landihgkland shortage of capital, prevent farmers from
fully developing integrated farming systems. Devanand Chantalakhana (2002) confirmed that the
average farm size in Indonesia is only 0.4 ha. Baseurveys conducted in the Phnom Kravagn
district of Pursat, Cambodia, revealed that familiad a mean farm size of 0.26 ha, a paddy field of
1.15 ha, and chamka of 0.47 ha (CelAgrid, 2006kefahr (2007) recommended that all farming

activities or components should be complementasiyiguianimal faecess for compost to add to forage
and garden plots, fish ponds, and earthworm bimgleviorages are mostly fed to rabbits and other
livestock.

Chantalakhana and Skunmun (20@@jnted out that crop/livestock interactions evdlviarough
various process stages: (i) the pre-intensificatigimase of crop/livestock development, (ii)
intensification phase of the integration crop/lieek system, (iii) income diversification phasedan
(iv) specialized/commercial production phase. Thebases depict the nature of this evolution
involving crop/livestock systems in Asia and coudflect some directed changes of Asian livestock
production systems in the future (Table 4). At présthe majority of livestock production systems i
Asia fall under phase (ii), while some systemsracving to phase (iii). Cambodia, Laos, Myanmar
and Bangladesh are still in phase (i), while Jdpsmoved to phase (iv).

Table 4: The evolution of crop/livestock systems in Asia(fr Chantalakhana and Skunmun, 2002)

Phase
0} (if) (iif) (iv)

Region Pre-intensification Intensification Incomeatsification Specialization

East Asia:
Japan X
Korea X X
Taiwan X
China X X

Southeast Asia:
Indonesia
Philippines
Thailand
Malaysia X
Vietnam
Cambodia X
Laos
Myanmar X

South Asia:
India
Pakistan X
Sri Lanka X X
Nepal X
Bangladesh X

X X x
X X

x

X X s X

x
x
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FEED RESOURCESFOR RABBITS
Feed preferences and feeding systems of rabbits

Rabbits are very selective in their feeding behaviand in the wild will select specific plant parts
They generally select leaves rather than stems)g/plant materials rather than old and green rather
than dry materials, resulting in a diet that ishi@igin protein and digestible energy and loweriberf
than the total plant material available. They atelmmore sensitive to slight changes in the fead th
other livestock. Sometimes they will refuse to at@new diet and will starve rather than accegt th
new feed for several days (McNét al, 2000).

According to Chiv Phiny (2007), many different fgeacrops, including water plants and agricultural
products and by-products, can be used for aninedifig in tropical regions. For example, Water
Spinach, Mulberry and Cassava leaves, and SweatoPanes, are rich in protein and can be grown
by farmers, and these match with sources of enavgylable in villages, such as sugar cane juice,
sugar palm juice, and cassava root. The leavessf water plants are more digestible than the keave
of trees and shrubs, but the high water contenitdifmgh levels of inclusion in diets, while forage
crops often have low palatability and high fibentamts that can negatively influence feed intake an
therefore reduce the availability of nutrients tormagastric animals (Cheekgal, 1980). In backyard
rabbit rearing systems, as is now widely practigednany parts of Africa, the feeding of green
herbage is advantageous, since greens are avajkdnteound in the coastal regions and low plains o
the continent. In some cases, palatable greens$edrad-libitum which can reduce the amount of
concentrate pelleted feeds by 50% with no adveffeete on performance of rabbits (Cheakteal,
1987).

Lukefahr (1992) presented information on suitabkedf sources and basic primary dietary
requirements and concluded that feeds for rabbiitdcbe obtained from a variety of sources. These
include: wild, indigenous plant stands, cultivatedhge plots, farm crop residues, farm surplus $ood
agricultural by-products, kitchen wastes, and miaskeirces. However, wild plants may be poor in
palatability and some forages may only be seasoaahilable. Pouneét al. (1984) reported that the
more appropriate approach for smallholder farmersoigrow trees, shrubs and water plants that
produce much higher unit area yields of proteirthia form of leaf biomass rather than cultivating
traditional protein crops, such as soybeans, gnoutsdor sunflowers, as components of their farming
systems. Strategies to efficiently utilize theseanventional feeds are more likely to succeed when
the production system is matched with the availaddeurces (Preston and Leng, 1987).

According to Honthong Phimmasan (2005), the palktyabof forages is important in rabbit
production, particularly in situations when thedges are expected to provide a major part of the da
nutrient intake. Raharjo and Cheeke (1985) repdtiattropical legumes were preferred over grasses
and agricultural by-products, with the exceptionGifricidia (Gliricidia sepium), a legume which
proved to be unpalatable. Leucaeh&ucaena leucocephdldas a very palatable to rabbits, even
though it contains the toxin, mimosine. Erythriaythrina lithospermy another legume, was well
accepted. Sweet Potato vines were palatable tatsallhile banana and papaya leaves were poorly
accepted. Most of the grasses (e.g., Setaria, Birgehand Elephant grass) were less palatable than
legumes (Raharjo, 1987). Tree leaves with potefiafeeding include the MulberryMorus spp),
which has been used in India, Brazil and Costa Risaa forage and black LocudRabinia
pseudoacacig grown extensively in China for rabbit feed. Rans utilized in Brazil, where it is
considered a highly palatable and nutritious gifeed for rabbits (Raharjo, 1987).

Water Spinach (I pomea aquatic)

Water Spinach can be planted either in the soivater and has been used traditionally in South East
Asia as a vegetable for consumption by people andas. Preston (2006) reported that it appears to
be devoid of non-nutritional elements. It has arisgoowth period and is resistant to many common
insect pests. Among aquatic weeds, Water Spinaslyfeat potential for use as a forage for livestock
and it is also effective in waste water treatmesstesns. Average annual fresh weight production of
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90, 70 and 100 tons/ha have been reported in Hamy KFiji and the Netherlands, respectively, and
the dry weight production during an eight-monthigerexceeded 20 tons/ha when cultivated in a
culture solution (Jaiet al, 1987).

Water Spinach contains approx. 29% crude protef) (@ DM and it may be suitable as a protein
source more so than alfalfa (19.6% CP) (Shuetaa, 2002). Moreover, Water Spinach has a lower
fiber content than alfalfa leaves (Bruemmer and,R8&9).
Pok Samkolet al. (2006) fed Water Spinach as the sole diet to bresis(Local x New Zealand)

rabbits, which can support satisfactory growthgditem 14 to 20 g/day. When fed different levels of
the Water Spinach plant, rabbits consumed moreetedlvan stems, resulting in increased protein
intake (Figure 2 and 3).

70

65

60

55

50

Proportion of leaf, % DM

45

40

y=-0.155x2 + 5.82x + 9.43
R? = 0.69; P=0.009

7

10 13 16
Offer level DM as % LW

19

0.24

0.22

0.2

0.18+

Intake of CP in proportion of DM

y = 0.0018x + 0.1062
R? = 0.96, P=0.001

0.16

40

45 50 55 60 65
Proportion of leaf, % DM

70

Figure 2: Proportion of Water Spinach leavesFigure 3: Relationship between proportion of

(%) in DM consumed, according to offer level leaves of Water

(Pok Samkokt al, 2006)

Spinach consumed and

proportion of CP in diet DM (Pok Samket
al., 2006)

When weight gains were plotted against the proportf CP, the relation was negative (Figure 4).
However, the relationship between the proportiohshe DM consumed as crude fiber (CF) and
weight gains was positive (Figure 5) (Pok Saneal, 2006).
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Supplementation of fiber in the feed from Watern@ph added to diets based on S{Btylosanthes
guiensis),Para grasgPanicum maximum)or rice bran, fed to crossbred (Local x New Zed)a
rabbits, supported growth rates in the range fr@ol23 g/day (Khuc Thi Hue and Preston, 2006).
According to Tran Hoang Chat al. (2005b), an experiment conducted on the replaceofe@uinea
grass with Water Spinach to complement use of gtunates showed a general increase CP intake.
When Water Spinach was used to replace Guinea,dglase was an improvement of body weight
gains of growing rabbits and milk yield and liteze of does (Tables 5 and 6). They concluded that
fresh Water Spinach foliage was 25% superior ton€aiigrass in supporting growth and lactation
performance of rabbits when offeredi-libitum (contributing about 50% of the diet DM) as a
supplement to fixed amounts of concentrates (fedB&W) and a molasses block (2% of LW).

Table 5: Effect of replacement of Guinea grass with W&pinach on intake, live weight gains and
feed conversion of growing rabbits (Tran Hoang Gatl, 2005b)

Water Spinach replacing guinea grass (% DM basis)

0 20 40 60 80 100
Feed intake, g/day DM:
Guinea grass 54.0 37.8 26.9 19.9 12.8 0.00
Water Spinach 0.00 17.2 29.9 38.4 445 50.5
Concentrate 394 394 39.1 39.8 40.6 40.5
Mineral block 29.9 28.6 31.1 26.4 25.8 29.8
Total DM 1235 123.2 127.1 124.5 123.7 120.8
Total crude protein 16.0 17.6 19.1 20.8 20.8 21.0
Growth performance:
Initial live weight, g 1390 1443 1413 1403 1473 Q42
Final live weight, g 2462 2571 2557 2587 2705 2740
Weight gain, g/day 255 26.9 27.2 29.2 29.3 31.4
DM feed conversion 4.79 4.66 4.64 4.28 4.26 3.87

Table 6: Effect of replacement of Guinea grass with Watein&gh on feed intakayeight change,
milk yield of the doe mother and growth of thedit{Tran Hoang Chatt al, 2005b)

Water Spinach replacing guinea grass (% DM basis)

0 20 40 60 80 100
Feed intake, g/day DM:
Guinea grass 65.1 49.1 33.0 21.0 18.1 0.00
Water Spinach 0.00 17.9 36.0 49.0 66.4 81.2
Concentrate 73.0 72.6 71.0 70.0 71.7 70.8
Mineral block 56.2 56.7 57.0 56.0 51.7 49.6
Total DM 194 196 197 196 208 201
Total crude protein 25.7 28.0 30.0 32.0 345 34.6
Performance of does:
Initial live weight, g 3400 3570 3400 3430 3500 764
Final live weight, g 3660 3900 3730 3900 3967 3760
Weight change, g 267 333 333 566 466 300
Milk yield, g 83.2 86.0 90.2 94.4 97.8 101
Survival rate, % 95.2 95.8 96.3 95.2 96.3 96.3
Weight of litter:
At birth, g 403 399 420 402 436 435
At 21 days, g 1883 1930 2125 1903 2177 2230
At 30 days, g 3267 3900 3933 4567 5133 5300
Weight gains (0-20days), g/day 15.9 18.5 18.7 19.8 19.5 21.1

Sweet Potato vines (I pomea batatas L)

Sweet Potatoes can be cultivated for tuber or fogduction depending on the purpose and season.
It is considered as a small farmer's crop that graxll under many farming conditions. It can also b
grown in poor soils with little fertilizer. Sweebftoes are relatively east to plant for the pugpafs
harvesting vine cuttings rather than seeds. Intaddithe crop is highly tolerant of weeds, allogin
farmers to devote more time to other crops (CGI280Q4-2005). It is an important crop in many areas
of the world, and is cultivated in over 100 cougstilt has been ranked among the five most importan
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food crops in tropical regions where a high popaotabf the world’s poorest people live (Woolfe,
1992). About 80% of the Sweet Potato crop in theldvis grown in Asia, under 15 % in Africa, and
about 6% in the rest of the world (Horton, 1988)th/the advantages of Sweet Potato cultivation and
its high nutritive value, the Sweet Potato has l#mreloped as an alternative crop to supply food fo
human and feed for livestock.

Sweet Potatoes can be planted once and cut fos \@aeanimal feed for a whole year with daily
harvesting (Le Van Aret al, 2003). Le Van An (2004) concluded that the begstioas for the
proportion of the stems and leaves would be thiénguinterval of 20 days and a defoliation of 5096 o
the total branches. Defoliation reduces tuber pctida. There appears to be considerable differences
depending on variety, in the content of CP and €BM of Sweet Potato vines. CP contains approx.
26.2% DM, Neutral Detergent Fiber (NDF) 31.0% DMdaAcid Detergent Fiber (ADF) 22.7% DM
(Doan Thi Ganget al, 2006).

Doan Thi Ganget al. (2006) fed Sweet Potato vines as the sole digréaving rabbits; the daily
weight gains were similar to that from feeding Weinach (Table 7). Allowing rabbits access to
Guinea grass with Water Spinach, or Sweet Potatesyior the combination of the two, depressed
nutrient digestibility (Figure 6). They concludetiat when rabbits were fed a basal diet of
concentrates (15% soybean meal, 25% cassava raalt B@% rice bran, 5% minerals and 35%
molasses) and highly digestible foliages (Watem&gli and/or Sweet Potato vines and access to
Guinea grass) there were beneficial effects on tjronate, even though there was a decrease in
digestibility of the overall diet.

Table 7: Feed intake and growth rate of rabbits fed a ss#a block and either Sweet Potato vines,
Water Spinach or a mixture of the two foliages, andess or no access to Guinea grass (Doan Thi
Ganget al, 2006)

WS WSGG SP SPGG WSSP WSSPGG SE
Feed intake, g DM/day:
Water Spinach 48.0 36.1 0.00 0.00 33.0 24.3 0.38
Sweet Potato 0.00 0.00 44.3 26.8 23.6 15.7 0.4
Guinea grass 0.00 40.2 0.00 43.9 0.00 33.6 0.68
Molasses block 74.3 73.5 67.2 76.3 68.1 73.8 1.18
Total DM 122 149 112 148 125 147 1.68
Crude Protein 20.5 21.8 23.9 24.8 254 25.3 0.26
Growth performance:
Initial live weight, g 980 940 925 970 930 950 0.04
Final live weight, g 2700 2890 2530 2900 2760 3060 0.06
Weight gain, g/day 21.9 26.4 21.1 26.7 23.1 27.2 111.
DM feed conversion 10.7 8.23 7.68 7.26 6.21 7.03 520.

WS: Water SpinachyWSGG: Water Spinach and guinea graSB; Sweet Potato vine§PGG: Sweet Potato vines and
Guinea grass)VSSP: Water Spinach and Sweet Potato vilW§SPGG: Water Spinach, Sweet Potatoes vines and Guinea
grass.
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Figure 6. Effect of Guinea grass on digestibility in rabbiégsl a molasses block and either Sweet
Potato vines, Water Spinach or a mixture of the fisliages (Doan Thi Ganet al, 2006)

Mulberry (Morus alba)

Mulberry has been planted as substrate for groWtheolarvae of the silkworm. It is a perennialetre
capable of being periodically cut in a plantatityles resulting in high biomass yields, which imrtu
can be improved when the plant is irrigated wittueht from biodigesters. It is also grown as adgha
tree on wastelands and along roadsides, and aslerhnj fields and around farmers’ houses (Sanchez,
2000).

Mulberry grows very well in most soils and produeeBigh biomass yield with proper management.
Proper planting density and fertilization and iatign rates are important strategies to increasiel.yi

In East China, it is recommended to cultivate 10,56 15,000 seedlings/ha to harvest 26.25
tons/halyear of leaves. However, in South China,average annual leaf production can even reach
37.5 to 52.5 tons/halyear by increasing plantingsidg to 90,000 to 120,000/ha (Yongkang, 2000). In
the tropics, Mulberry grows best with a sunlightga of 9 to 13 hours a day (Datta, 2000). Biomass
yields were increased when applying fertilizer frbwestock wastes in the form of compost or from
biodigesters (Rodriguez and Preston, 1996). Thid yieMulberry can reach nearly 35 to 45 tons of
fresh leaf/ha/year with CP of 20 to 23% DM and mafe of 12 to 18% in DM. The cell wall
constituents have NDF content of 45.6%, cell castéd.4%, ADF 35.0%, hemicellulose 10 to 40%,
cellulose 21.8%, lignin 10%, and silica 2.7% (Lohd980).

Lara y Laraet al. (1998) fed rabbitsad-libitum mulberry leaves, replacing 85% of a conventional
concentrate diet. Although live weight gains wezduced slightly from 22 to 18 g/day, the feed cost
was decreased by 50%. The potential of Mulberrydsdor rabbits was confirmed in a preliminary
report from Colombia (Preston, 2006; unpublisheth)dan which rabbits fed only Mulberry leaves
had average live weight gains of 20 g/day. Siegal. (1984) studied the effect of replacing Mulberry
leavesad-libitumto concentrate diets when fed to Angora rabbitprmduction of wool. The results
indicated that average intake of Mulberry leaves W@.4 g/day/kg LW, while the total DM intake
was 29.5 g/day/kg LW>. The digestibility coefficients for DM, CP, CF ahtFE were 69, 66, 72 and
78%, respectively. They concluded that Mulberrywésacan be used to supplement the diets of
Angora rabbits for wool production. Mulberry leavasy be supplemented up to a level of 40% in
DM in rabbit diets. Mulberry leaves fed to rabhéts a replacement of concentrates was studied by
Bamikole et al. (2005) in Nigeria (Table 8). Live weight gains wedepressed when the level of
Mulberry leaves was higher than 50%. However, thees an improvement in the DM feed
conversion ratio when increasing the level of Mutpéeaf diet. Nutrient digestibility of DM, CP and
CF were high in all diets. They concluded that Mutly leaves when fed up to 50% of the total diet
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had a high nutritive value for feeding rabbits withmparable DM intake, digestibility and weight
gains to an all-concentrate ration. In overallisfattory growth rates were achieved at lower costs

Table 8: Effect of Mulberry leaves replacing concentragéd fo rabbits on intake, growth performance,
and nutrient digestibility (Bamikolet al, 2005)

Level of mulberry leaves replaced concentrate (%) SE
0 25 50 75 100
Feed intake:
Dry matter, g/day 38.0 38.5 38.4 374 36.5 0.34
Crude protein, g/day 7.22 7.73 8.10 8.27 8.47 0.07
Crude fiber, g/day 4.56 7.16 9.64 11.8 14.0 0.10
Growth performance:
Weight gain, g/day 5.72 5.14 4.72 3.43 2.27 0.40
DM feed conversion 0.15 0.13 0.12 0.09 0.06 0.01
Digestibility:
Dry matter, % 82.3 75.7 75.7 77.0 79.7 2.39
Crude protein, % 84.0 77.7 76.3 80.3 83.7 2.17
Crude fiber, % 81.7 86.7 79.7 83.7 88.7 2.19

Cassava foliage (Manihot esculenta Crantz)

Cassava is one of the world highest calorie produfm human food and is generally grown without
fertilization on soils with poor fertility and wheother crops would fail (Howeler and Cadavid, 9990
It is possible to obtain from cassava leaves mben t6 tons CP/ha/year with proper agronomic
practices directed towards foliage harvesting (AxRI004).

Cassava leaves have been used to replace soybeamventional diets for pigs in Vietnam (Bui Ngu
Phuc, 2000) and for goat and cattle in CambodiadSokerya and Rodriguez, 2001; Seng Mzim
al., 2001). Omole (1977) observed that Cassava leanees good source of protein, fiber, minerals
and vitamins. It contains approx. 25.8 to 27.3% TB,to 10.5% fat, 5.7 to 8.8% ash, 4.8 to 7.9% CF,
and 50.1 to 51.9% NFE, on the DM basis. The lysioetent is considerably high (6.33 to 7.20% of
CP), but methionine, and probably tryptophan, aséiciént (Rogers and Milner, 1963). Cassava
leaves may be useful in rabbit nutrition as it cangg favorably with alfalfa meal, which of course i
a very popular feed for rabbits and is the largasjle component of commercial rabbit feeds in the
United States (Cheeke, 1987). It also comparegdmypwith Aspilia africang which is often used as
a major forage feed for rabbits in Africa. Howewviliere are limitations of the utilization of cassav
leaves and roots as animal feeding due to the webuofeanti-nutritional factors, such as HCN and
tannins (Awoyinkeet al, 1995).

Techniques for reducing the level of anti-nutribbfactors in Cassava have been developed through
ensiling, sun-drying, boiling, and fermentation.vitwer, the ensiling of Cassava, either with sugar
palm or rice bran, has been used as the best nsetlemhuse drying requires sunlight and boiling
requires fuel wood (CelAgrid 2007; unpublished j§lafédne HCN content of fresh Cassava leaves was
508 mg/kg DM (Chhay Ty and Preston, 2005) andwlas reduced to 70.7 mg/kg DM when ensiling
within 21 days with 5% of sugar palm syrup (1:lsofar and water) (Du Thanh Hang, 1998)

Khieu Borin (2005) reported that for several desadew Cassava has been given considerable
attention by a number of research institutes inetigping countries, in particular at the Internaéibn
Centre for Tropical Agriculture (CIAT). However,search has mainly been concentrated on tuber
production, and less attention on evaluating Casfavforage production. In the last few yearshwit
financial support from SIDA/SAREC to the MEKARN (Meng Basin Agricultural Research
Network) programme, researchers in South East Aaige focused their efforts on Cassava with
respect to forage production and its utilizatiormasanimal feed.

Pok Samkolet al. (2007; unpublished data) reported that rabbits flresh Cassava foliage in

combination with Water Spinach had daily weightngaof 11 g/day, while Water Spinach fed as a
sole diet resulted in weight gains of 14 g/day. idwer, the intake of Cassava was only 23% of the
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total DM intake. Akinfaleet al. (2003) reported that growth rates ranged from ddly to 12.4 g/day
when whole Cassava plant meal was included up % 45 the diet. They concluded that whole
Cassava plant meal can be used to replace maidets for weaned rabbits without any adverse
effects on performance or on apparent nutrientstilpity.

L eucaena (Leucaena leucocephal a)

Leucaena is a legume tree that originated in Mewikere its fodder value was first recognized by the
Spanish conquistadors who carried Leucaena seetiseongalleons to the Philippines to feed their
stock, where it is called Ipil Ipil in Pilipino. Ithe Philippines, Leucaena has been cultivatediéy a
cropping schemes to reduce soil erosion. It prasliachigh biomass yield of relatively high nutritive
value for animal production (FIRA, 1980). The yietd Leucaena can range from 3 to 30 tons
DM/halyear and the CP in the leaf is about 22%. [Ekiel of protein depends, in part, on the quality
of contents of soil, potassium and phosphorus.

Cultivation of Leucaena improves the soil fertilapd aids in the control of soil erosion. It hasrbe
used as vegetables for humans and as foliage foraén Therefore, the major land-use system is
subsistence farming. Mixed cropping is very popuwléth main crops such as coffee, tea, bananas,
maize, wheat, potatoes, and beans. However, Leadssnalso been cropped in backyards as “living
fences” around houses (NAS, 1977). During seedggation, the bed should be of sandy soil mixing
with animal manures and rotten leaves or rice hifgksssible. During transplanting, animal manures
or rotten leaves should be used as a basal fertilidter planting, farmers can frequently feréiwith
animal manure or effluent from the biodigesters.

Leucaena contains the anti-nutritional factor, ngme, which causes loss of hair and poor growth and
reproductive performance. It is recommended thaichena should not be used as the sole diet for
rabbits. However, there is a method to reduce mimegsvhich is to soak it in the water and drying.
Leucaena and Arachis in the form of foliage mealenesed in an experiment at the level of 30 to 40%
as a complement to concentrates of 70 and 60%eob#sal diet (consisting of soybean meal 20,
maize meal 30, wheat bran 40, sugar cane molasgea@3 0.4, CaPCH.2H,0O 0.8, vitamins and
minerals 0.5, and NaCl 0.3%) (Niewvetsal, 2004). Feed intake and feeding time were inctasen
feeding Leucaena compared to Arichis (Table 9ds concluded that diets containing 30 to 40%
Leucaena meal were also more palatable than diataioing the same levels of Arachis meal.

Table 9: Feed behavior and intake of growing rabbits feliafe meals in the diet (Nieves al,
2004)

Leucaena (% inclusion) Arachis (% inclusion) MSE

30 40 30 40
Times eating, mins 5.79 7.35 2.6 3.12 1.82
Feed intake, g/day 73.9 73.2 58.1 63.2 2.80

Ruiz-Feria et al. (1998) conducted a rabbit experiment involving tbartial replacement of
concentrate with Leucaena leaves (10, 20, and 30#&n using Leucaena at the 10% level, rabbits
grew faster than at the levels of 20 and 30%. Tdisgussed that the reduction of growth rate may
have resulted from the effects of mimosine conthineLeucaena. The recommendation was made of
the feeding level of Leucaena in the range of tihe 80%, and should depend on economics in terms
of realized feed cost savings in relation to grovesponse. Onwudike (1995) reported that Leucaena
fed to rabbits produced reddish-brown urine and tdshair. Kidneys of Leucaena-fed rabbits showed
serious degenerative changes in the tubules. Thesliof the Leucaena-fed rabbits showed a dense
chronic inflammatory reaction in the portal tradiswas recommended that Leucaena should not
supply more than 50% of the green feed given tbitabMartinezet al. (2005) compared the hay
from Leucaena and Mulberry that substituted dietssisting of barley grain, soybean meal, animal
fat, and minerals. The results indicated that iatilom the Leucaena-based feed was significantly
higher than Mulberry at 144 g/day compared to 12y while daily weight gains were 46 g/day for
Leucaena and 34 g/day for Mulberry. However, digédgy of CF was higher in Mulberry than in the
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Leucaena diet, and there was no significant diffeltween the two diets in terms of DM and CP
digestibility.

Gliricidia (Gliricidia sepium)

Gliricidia is a legume tree that has been usedrfany years in Colombia and in other countries as
living fences around houses. It is a tropical spethat grows at altitudes from 0 to 1,500 m alsmze
level. It can be grown in acidic soils of low to dnem fertility. It is also planted in plots involwy
intercropping with other crops such as CassavaMaide.High biomass yields of Gliricidia occur
when fertilizer is applied. Farmers can apply animenures as the basal fertilizer during plot
preparation. Animal manures or effluent from biaditprs are very important to apply to plots once
Gliricidia is first harvested. The chemical compiosi of Gliricidia is 24.3% CP, 2.12% EE, 16.0%
CF, 9.50% ash, and 37.9% NFE, on the DM ba&3isvudike, 1995)

However, there are many anti-nutritional compoumds$sliricidia, and the most significant one is
tannins. According to Phimphachanhvongsod (200ljic{@ia was found to contain 40.7 g/kg DM of
condensed tannins that many animals cannot tolaraésm consuming large quantities. The tannins
bind to proteins and decrease the nutritive vafubeplant.

Onwudike (1995) studied two different foliage swgipental diets from fresh Giricidia and Leucaena
addedad-libitum to a pelleted feed made from yellow maize, groundrake, fish meal, brewer’s
dried grain, dicalcium phosphate, oyster shellppail, salt, and a premix. Results indicated thate
was a significant difference in growth rates of thbbits when fed Gliricidia compared to Leucaena
versus the feeding of pellets alone (Table 10). &l@wx, there was less feed consumed for Gliricidia
than for Leucaena, which might have been due tocilia being less palatable than Leucaena. Feed
conversion of the rabbits was improved 3.07 whehGdiricidia compared to 3.91 with a Leucaena
diet. The study concluded that Gliricidia is suitabs a green feed for rabbits and its use helps to
ensure an increase in growth rate and improvediefity compared to concentrated pelleted feeds.
This will help to reduce the cost of rabbit prodoctin developing countries of the world where the
costs of animal proteins and concentrate feedhkighe

Table 10: Growth performance of rabbits fed Gliciridia anelucaena as a substitute to pelleted feed
(Onwudike, 1995)

Control Gliricidia Leucaena MSE

Feed intake:

Pelleted intakeg/day 58.7 65.1 52.7 2.66

Foliage intakeg/day - 5.86 7.17 0.143

Total intake g/day 58.7 70.96 59.87 0.705

% of foliage intake - 8.26 11.9 -
Growth performance:

Initial live weight, g 552 554 559 -

Final live weight, g 1582 1741 1314 19.2

Weight gains, g/day 18.4 21.2 13.8 0.342

Stylo (Stylosanthes guianensis)

Stylo is a short-lived (2 to 3 years), perennigiui@e that grows into a short shrub with some woody
stems. It is adapted to a wide range of soils dimaates; however, it is one of the few herbaceous
legumes that grow well on infertile, acid soilsislusually grown as a cover crop, which is cutrgze

to 3 months. It does not tolerate close cuttintheoground since there are few buds on the loveen st
for re-growth. Cuts must be made higher than 2%aensure good re-growth (Horne and Stiir, 1999).
Stylo has the chemical composition of 19.7% DM9W.CP, 13.3% CF, 9.38% ash, 1.34% EE, and
56.0% NFE (Omolest al, 2007). The percentage of DM digestibility of yguplant material ranged
from 60 to 70%; however, when the age of the piacrteased the digestibility was reduced by 40%
due to lignification (Mannetje and Lones, 1992)y#thong (2003) studied the effects of cutting
height and time on DM yield of Stylo. The resultslicated that when increasing the cutting height
from 20 to 30 cm that there was a reduction of O&ldyfrom 4.7 to 4.3 tons/ha.
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A recent study by Hongthong Phimmasetnal. (2004) investigated thad-libitum feeding of Stylo
with graded levels of broken rice as the energypBupResults indicated that when rabbits were
offered high levels of broken rice that they conedntess quantities of Stylo. However, total intakes
of DM and CP of rabbits fed graded levels of thekbn rice were not different. Also, there was no
significant difference in growth rate between expental and control groups (the latter being rabbit
fed only Stylo), which ranged from only 5.61 to B@/day. Rabbits fed different forages from Stylo,
Lablab and Sunflower leaves as sole diets wereestuny Omoleet al. (2007). Rabbits fed Stylo had
higher feed intake than either Lablab or Sunflowarsl had more rapid daily weight gains (Table 11).
Also, there were no reported deaths observed fhenfegeding of these forages.

Table 11: Growth performance and health of rabbits fededédht source of foliages (Omods al,
2007)

Stylo Lablab purpureus Sunflowers MSE
Initial weight, g 516 515 519 -
Final weight, g 1232 1119 1124 15.3
Live weight gain, g/day 7.95 6.71 6.72 0.16
Feed intake, g/day 39.2 35.6 35.8 0.35
Feed conversion ratio 4.93 5.31 5.32 0.21
Survival rate, % 100 100 100 -

RABBITSFOR FOOD SECURITY AND INCOME

Many of the developing regions of the world are rfasing a double burden of a growing population
and malnutrition (Weingartner, 2005). According ttee World Health Organization (WHO), the
estimated number of cases of diabetes in develagngtries is likely to increase more than two-fold
in the next 30 years from 115 million in 2000 to42illion in 2030 (WHO, 2003). In most
developing countries in Asia, and even in food kigrgountries such as Thailand, malnutrition still
exists (Valyasevi and Winichagoon, 1992), especialkural areas. It was indicated that most animal
and animal products produced on rural farms arellyssold for cash by farmers and therefore flowed
out of the communities. It is suggested that maithoit has remained a basic cause of poor heaith fo
rural people. Children, pregnant and post-partunthars, and sick children and adults can get
infected more easily due to their low resistancentected diseases, which often causes their absenc
from school or work. Malnutrition results in ignoie and poverty among rural people (Chantalakana
and Skunmun, 2002).

Animal products have contributed from 3 to 45%atél food calories for humans in the Asia-Pacific
region in 1999 with the lowest (3.0%) in Bangladasik highest in Mongolia (45%), while Australia,
Japan and New Zealand also consume high quarditisimal products, accounting for 20 to 33% of
food calories from animal products. Livestock prody such as meat, milk and eggs, are not only
foods used to overcome hunger but are criticala@eetbp healthy minds and bodies. Without the
availability of animals that largely use agricutliby-products, and forages and vegetative plants,
there would certainly be less total food producti@nonymous, 2001). One clear advantage of rabbits
is their ability to directly consume forage and went proteins into animal protein (Lukefahr, 1992),
which is appropriate in traditional agriculture &yas in Asia that largely maintain mixed crop and
livestock farming systems where the economic \viighdf animal products is realized by the small-
holder farmers (Devendra and Chantalakhana, 2002).

Rosegrantt al. (1995) projected the demand per capita of animadytcts in Asia as shown in Table
12. In East Asia (including Japan), between 1990 20P0, the rates of increase for demand were
more than double for beef, pork, and poultry meal aere approximately double for eggs. The
projection based on the population growth in Agiat twould reach to 4,689 million people in 2020,
which will account for almost 58.2% of the totalppdation in the world (Nygaard, 1994). Despite
trends that the population is becoming more andemobanized with time, the actual number of
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people in rural areas of LDC's is still increasiagd they depend directly or indirectly on agriarst

for their survival. According to Chantalakhana éklunmun (2002), much of the world’s children
born today can expect to live longer and be bettleicated than their parents, and there is no doubt
that much of the improvement will come from thergase of consuming more animal food products
(e.g., meat, milk and eggs).

Table 12: Projected per capita demand for livestock prosluct Asia (kg/year) (Rosegraet al,
1995)

Livestock products South Asia Southeast Asia East Asia (including dppa
1990 2010 2020 1990 2010 2020 1990 2010 2020
Beef 1.2 14 15 25 45 6.0 1.3 2.3 3.1
Pork 0.3 0.4 0.4 55 8.6 10.5 18.8 30.6 38.2
Sheep meat 1.0 1.1 1.2 0.3 0.5 0.7 1.0 1.0 1.2
Poultry meat 0.5 0.6 0.7 4.2 6.9 8.5 3.0 5.2 6.5
Eggs 1.3 1.6 1.8 3.3 5.5 7.0 6.8 10.9 13.6
Milk 63.4 84.9 95.3 3.2 3.8 3.5 7.7 9.3 10.2

The forecast for ruminant and non-ruminant meatipction and the demand per person in 2010 for
selected Asian countries were presented by Vegtak (1997) (Table 13).

Table 13: Forecast of ruminant and non-ruminant productiad demand (kg per capita) in the year
2010 in Asia (Vercoet al, 1997)

Ruminant meat Ruminant meat Non-ruminant meat Non-ruminant meat

Countries demand production demand production
Bangladesh 3.0-34 1.7 1.0-1.2 0.8
Cambodia 5.2-5.9 3.3 14.2-16.3 9.1

China 5.8-7.4 8.5 545-71.3 49.8
India 5.1-6.2 3.8 1.5-1.9 26.2

Indonesia 4.6-6.0 2.5 12.3-16.7 26.2
Laos 4.8-5.4 3.0 12.4-14.2 7.8

Malaysia 6.3-7.9 0.6 73.7-93.9 139.6
Pakistan 16.9-20.3 14.6 19.8-24.5 9.8
Philippines 4.4-49 2.7 27.8-31.7 29.8
Sri Lanka 2.7-3.3 1.2 3.4-4.3 3.8

Thailand 10.1-14.8 6.3 35.5-53.5 42.3
Vietnam 10.1-14.8 3.0 21.5-25.2 18.9

It is projected that there will be a deficit of rimant meat production in every country, and a dtefit
non-ruminant meat production in most countries. gkding to Devendra (2001) the demands for
animal products will be more than double in thetrteo decades which is the meat and eggs from
non-ruminant animals in industrial systems will tione to be the main source of animal proteins, and
it is unlikely that these systems will meet alltbé projected demands. However, the consumption of
ruminant meat and milk is increasing in most ofédsind 95% of ruminants are found in the mixed
farming systems. Mixed farming systems will conénio be the main avenue for intensification of
food production, with some specialization in crapamimal activities. This is clear evidence that
countries in Asia need more animal products to bedyced either through the expansion of
production or an increase in productivity.

Lebas and Colin (1992) calculated that the worlddpction of rabbit meat is of the order of 1.5
million tons. This would mean a per capita annuaisumption of roughly 280 g of rabbit meat;
however, most inhabitants in many countries do caisume rabbit meat as compared to the
consumption of 2.5-3 kg/year in France and 4-4.fday per capita in Italy. Europe is indeed the
centre of world rabbit production. The major wopbducers far surpass all other countries, which
include Italy, the Commonwealth of Independent &tatountries (particularly Russia and the
Ukraine), France, China and Spain. Europe, colleltiaccounts for 75% of total world production.
China ranks second, which specifically involves tieatral Chinese provinces, such as Sichuan and
Szechuan. Less major production areas are fourstnme regions of Africa, Central America, and
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Southeast Asia, particularly Indonesia. Colin arebads (1996) indicated that countries such as
Indonesia, the Philippines, Thailand, and Vietnaotoant for 87% of the region's total doe
population, and Brunei has the largest number eéding does per 1,000 inhabitants. Vietnam led
other countries in the total value of rabbit meattdoiced per 1,000 USD of the country's total gross
national product. Rabbits are not reared in sigaift numbers in most countries of the Near East.

According to Lukefahr and Cheeke (1991), whose mteipwolved a survey of literature reports from
lesser developed countries and provided a sumnfapyoduction parameters, stated that a breeding
doe could produce 20 marketable offspring fromttends/year and ten does could yield 200 fryers
annually. This first set of figures assumes a ferbgsed diet and using supplements produced from
the farm. The inclusion of purchased concentragéeds could increase doe production to 6 litters per
year. Depending on the family size and its age @)y weight composition, 2 to 5 fryers could be
consumed weekly, and the rest sold for income. 4gide, a live fryer weighing an average of 2.5 kg
with a 60% carcass yield should produce about g.6fledible meat of which there should be approx.
200 g of protein. As estimated by Lukefahr (2008nzall farm family that raises 10 breeding does
and consumes only 2 fryers a week, would yield 1§&rg at a final weight of 2.5 kg, which could
generate additional income of US$ 262 with the miagkice of US$ 1.22/kg. This production level
could contribute a 19.8% increase in the averagene of farmers in Indonesia, while in Cambodia,
Laos, and Vietnam this same figure could repreaanincrease of approx. 87.3% of income for the
family (CelAgrid and ILRI, 2007; unpublished datdaucher, 2000). In general backyard rabbit
farming with the size of 4 to 5 breeding does cemdpce meat with low investment and operating
costs. It takes little time or money to either deseale or expand the size of the operation. Mongeove
the labor input can be shared among the family neemlIhese features associate the rabbit enterprise
with minimum economic risk (Lukefahr, 1992). Lukbfa(2007) emphasized that opportunities for
expansion should carefully consider the market awimalso, farmers should certainly avoid flooding
the market with rabbits. In addition, rabbit meladdd be competitive with other meats by settirg th
price lower than that of broiler chickens.

CONCLUSIONS

— This paper has presented the topic of the rolergaric rabbit production for improving the
income and food security of poor families in theeaf risk aversion from crop failures and natural
disasters, and also for farmers who can re-invastld to expand their enterprises to eventually
alleviate poverty.

- Development of locally grown feeds has a high figiaand it is important that the alternative feed
resources can be cultivated on local farms to thirdenefit poorer farmers who do not have cash
resources to purchase supplements from outsideutime

- Forages such as Cassava, Mulberry, Leucaena, i@ilsicand vegetables such as Sweet Potato
vines, together with water plants such as Wateng&hi, and Stylo can be used successfully in diets
for rabbits to replace or in combination with ateio source from conventional feed ingredients,
including soybean and fish meals.
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