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ABSTRACT

Increasing population and global warming are among many challenges in attempt to secure food supply
for world needs, including for people in Asia, in which short of meat, poverty and unemployment often
occur in this region. Slow production of and limited land availability for ruminant animals, high feed cost
and disease threats, including bird flu, in poultry production caused a significant raise of rabbit farming
in Asia, and particularly in many areas in Asean countries. A drastic increase of rabbit farming and
number of farmers occurred in Asia especially in China. Most of farms operations are small in scale and
fed primarily on forage and by product feeds. Such operations have a high risk on production and
marketing, yet at present, they have been developing fast and are practiced in most areas in China,
Vietnam and Indonesia. A shift from family consumption to income-oriented farming occurs almost
everywhere.. Benefit/Cost ratio varies from 1.1 — -3.4, depending on the system and scale of farming,
which varies from 5 - -500 does. Some companies in China produce thousand tons of rabbit meat, but
micro- and small-scale operation (< 50 does) with self forage-providing is very common. At larger scale
operation (> 50 does) a combination of forages and commercial feed is practiced. Processing into meat
products increases economic value from 46 to 120 %. Cooperation among farmers are formed to
strengthen production and supply to ensure a more sustainable operation. Model of cooperation among
farmers-farmers or company/ industry farmers are explored to gain more efficiency and effectivity of
production. Problems are usually associated with the type or scale of farming. Problems of large scale
farming are mostly related increasing production efficiency and opening more market, while at micro-
and small-scale farming, most problems are usually technical, initial investment, unavailability of good
breeds, cheap feeds and effective low cost management. Researches follow the problems. In China,
which has more advanced farming and technologies, directing his research to support commercial rabbit
industry. On the other hands, other Asian countries including India and Asean countries are still thriving
with LEISA (low external input sustainable agriculture), a characteristics of micro- and small-scale
village production. Micro- or large-scale operation, both are concerned in creating the best cooperation
among company-farmers. This paper discusses the rabbit production, farming, problems and research
in Asian countries, particularly those occur in China, India and some Asean countries such as Vietnam,
Indonesia, Malaysia, Thailand and Cambodia.

Keywords: Rabbit production, Research, Problems, Asia

INTRODUCTION

World population and food demand

At the rate of yearly changes from 1.09 % in 2@20.67 % in 2050, the world population is predicted
to reach 9,725 billion people (UN, 2015; Worldomet2016). Alexandratos and Bruinsma (2012)
predicted almost 600 million lower than that ofad&iom the UN. The difference could be due to the

prediction of growth rate. Nonetheless, the wordghydation will increase over about 2.5 billlions in

the next 35 years. A huge number of people to etfebe provided with energy, clean water and
shelter. FAO (2012) predicted there should be arease of 70 % of food, 50 % of energy and 50 %

of clean water. The increase is assumed that agnaial production should increase to attain 3dmilli
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tonnes from 2.1 billion tonnes and meat productiith bigger percentage, from 200 million tonnes
today to 470 million tonnes in 2050. The increawenfieat production could be caused by the increase
of meat demand as the consequences of higher incbpaople.

Among these numbers (Table 1), most of them livéhan developing countries (7,671 from 9,150
billion), where, in some areas within, usually thed availability and people welfare are alreadgl an
will still be problems. FAO (2012) assumed thataveloping countries, the production may have to
come mainly from intensification (80 %), that isrim increase of yield and cropping, rather than from
expansion of land (20%), which could be from dedtagon. On the other hand, it was also reported
that the major cereal crop has been steadily degliftom 1960 to 2000. In addition, climate change
and the increase use of some cereals for biofwelyation, which account almost 10 % of the global
production in 2007-08 (FAO, 2012) has to be wefisidered. Many of the developing regions of the
world are facing a double burden of a growing papioh and malnutrition (Weingartner, 2005, in Kol
and Lukefahr, 2008). A great effort of change iohtelogy to flip the situation from the declining
production to substantial increase of productioguite a challenge for the future.

Table 1. Predicted world population by the UN (2015)

Country 2015 2020 2030 2040 2050 Source
Werld 73495 77582 8500.8 91572 97251 L and?
7302 8309 9150
Yearly change. % 1.09 0.87 0.71 0.57/0.48 13
Developed countrnies 1396 1437 1439 :
Developing countries 5879 6839 7671 2
East Asia
China 1.376.0 14028 14155 13977 13480 1
Japan 126.6 1250 120.1 1138 1074 L
South Asia
India 1311.1 13889 1537.7 1633.7 17053 :
Nepal 28.5 302 331 35.0 362 :
Pakistan 1889 2084 2449 279.0 309.6 :
Bangladesh 161.0 1705 186.5 1971 2022 ;
Snilanka 207 212 21.5 214 207 .
South East Asia (Asean)
Lao 6.80 7.40 849 942 10.17 :
Cambodia 153 16.8 19.0 209 225 :
Vietnam 934 982 105.2 109.9 1128 '
Thailand 68.0 68.6 683 66.2 62.5 !
Malaysia 303 324 36.1 389 40.7 !
Philippine 100.7 1084 123.6 137.0 1483 :
Singapore 5.60 6.00 6.42 6.65 6.68 !
Brunei 0.42 045 0.49 0.53 0.54 1
Indonesia 2576 2719 2955 3124 3222 !
Papua New Guinea 7.62 841 10.06 11.70 13.24 :
Timor Leste 1.18 131 1.58 186 216 :
Total East. South and South 37999 3.966.9 4.234.0 43932 44712
East Asia

Dept. Economic and Social Affairs. Population Division. World Population Prospect. UN (2015)
IWorldometer (2016). *(Alexandratos and Bruinsma (2012)

Predicted population in the East, South and Soa#t Esian countries (Table 1), in which almost half
(51.7 % in 2015 and 46.0 % in 2050) of world pogala live in this region. Except Japan and
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Singapore, most of other countries are still inaedeping stages, and indeed, some areas within the
countries are falling in the category of poor are@scording to World Bank (2016) the Gross
National Income per capita in 2011-2015 in Bangs&adeCambodia, Lao, Papua New Guinea were
US$ 3330, 3080, 5060, and 2790, respectively. @elamd ILRI (2007) in Kol and Lukefar (2008)
reported that Cambodia the average monthly incomeb@an households was US$ 723 while in rural
households was only US$ 210 and the gross natmodluct (GNP) is about US$ 300 per person per
year, similar to that of Viethnam and Laos (Tauct00 in Kol and Lukefahr, 2008). This data
indicated that lots of improvement are essentiahd¢oease welfare of people as well as prepariogd fo
for the certain countries in Asia.

In terms of meat demand The FAO paper (AlexandratosBrunsma, 2012) (Table 2) showed that at
2005/2007 meat consumption in developed counti&§ ikg/capita, while in the developing countries
IS 27.9 per capita, although this average figueisainly influenced by intercountry differencésis
data is somewhat higher, compared to the datategpoy Kol and Lukefahr (2008) in Table 4. It is
very probable that the data of meat consumptionAxandratos and Bruinsma (2012) in the
developing country includes the data from Chinaictvliiby the 2015 has already consumed more than

70 kg meat/capita/year (Qin, pers. comm).

Table 2. Growth in Population vs. Growth in Meat Consuropt{hypothetical projection of per capita
and total demand

population Changes % per annum
200572007 2050 2005/2007-2050
Developed countries 1351 1439 014
Developing countnes 5218 7671 (.88
World 6569 9111 0.75
Meat (kg/capita) + 1kg for each group
Developed countries 80.0 810
Developing countries 279 289
World (derived) 38.7 37.2
Meat total demand (000 tonnes) % per annum
Developed countries 108145 116598 017
Developing countnies 145824 222076 0.96
World 253969 338674 0.66

Alexandraros and Bruinsma (2012)

Change of meat demand for South Asia from 3.5 (R@4G kg/capita (2020) is very small; on the
other hand, for South East Asia, from 12.7 (2010P%.7 kg/capita is rather optimistic (Table 3).
While in the developed countries, the changes doseem to be significant (from 70 kg to 80
kg/capital/year), as it is already levelling off. wiver, for year 2050, as assumed by FAO (2012), the
meat production has to increase from 200 milliaomts to 470 million tonnes (2.35 fold). If thidle
case, then to meet the demand a very substaritedlg increase for meat production is needed.

Table 3 : Projected per capita demand for livestock products in Asia (kg/year) (Rosegrant ef al., 1995)

Livestock South Asia Southeast Asia East Asia (including Japan)
products

2010 2020 2010 2020 2010 2020
Beef 14 1.5 4.5 6.0 23 3.1
Pork 04 04 8.6 10.5 30.6 38.2
Sheep meat 1.1 1.2 0.5 0.7 1.0 1.2
Poultry meat 06 07 6.9 85 52 6.5
Total 35 4.0 12.7 25.7 39.1 49.0
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It is well known that ruminant animal is slow inogrth and in reproduction and need a large area to
provide forages. Attempts have been made to prothader from a small land through multi-deck
system. Results were varied among authors. Meti8a4() reported a 2,.3- 2.5 kg fresh forage per kg
corn harvested at 8 days-old, while Sneath andrittzsh (2003) reported a value of about 6-10 kg/kg
corn. At 10-12 days harvest, Suryono (2015, pensi)an Medan, North Sumatera claimed to produce
7 kg fresh fodder/kg corn. However, to be useddaittle production commercially it still needs
considerable improvements as the dry matter ofdodaitput is less than the corn input. Hence, it
may still need a long period of time for meat prcithn from ruminant animals.

Poultry is the biggest producer of meat at pres€hé feed for poultry comes from cereal grains,
mainly maize, soybean meal and wheat bran. In dpugy countries, rice bran is often used. The feed
cost is the biggest constraint in poultry productiBesides, a tight biosecurity should be appleed t
ensure the safety of the bird production .If mdstayeal grain is shifted for human consumptioenth
the poultry production has to look for alternatfeed, which is not simple. China has started toced
the use of cereal for poultry and swine, hencerabit production has more opportunity to develop
(Wu, 2012). In such situation, rabbit, with its lnigroduction potential, seems to fit in as another
source of meat for human consumption.

Advantage of rabbit production.

The potential of rabbits as a fast meat producinigial has been reported everywhere. Being small,
herbivorous and practicing caecotrophy, prolifiddast growing, short generation interval and high
genetic diversity, able to utilize forages and higtrous materials, able to extract plant protein

efficiently (eg. Cheeke, 1986 ; Lai and Cay, 2008kefahr, 2008) make the rabbit fits for small- as

well as large-scale operation for meat productiurthermore, being low in saturated fat, salt and
cholesterol level and high protein content, ralshéat is considered as high quality healthy meat
(Lukefahr, 1989). In addition, rabbit produce higylality manure (Sajimin and Raharjo, 2004), which
create synergistic interactions between livestaolt erops, by improving the sustainability of the

farming system and improving soil fertility (Kol driLukefahr, 2008). Being small, also causes low
labor costs and investment, two factors that becoonstraints to small farmers

The bottom line for meat production is to convdanp proteins of little or no use to people as food
into high-value animal protein. In efficient prodion systems, rabbits can turn 20 percent of the
proteins they eat into edible meat. Comparableréigifior other species are 22 to 23 percent foldsroi
chickens, 16 to 18 percent for pigs and 8 to 12gwrfor beef. A similar calculation for the energy
cost of these proteins is even more unfavourableutanants. When cattle or sheep are raised for
meat production, most of the energy consumed byh#re or flock is used to maintain breeding
females which have a low prolificacy: a maximun0d to 1.4 young per year against 40 for female
rabbits. (Lebas, 1997). The rabbits grow and reycedapidly, litter size of 6 -9, daily weight gaoh

32 g/h/d and give production of meat from 40 — -k80O/ear and the Benefit/Cost (B/C) ratios ranges
from 1.42 to 3.55 (Raharjo, 2015). Even with theotfetical lower energy cost when cattle are raised
for both milk and beef, rabbit meat is still moromical in terms of feed energy than beef. Rabbit
meat production is therefore an attractive propmsitLebas etal, 1997).

Furthermore, the traditional maize-soybean andrajhain fed to these domestic poultry put them in
direct competition with humans for food. For coiggrwith no cereal production, poultry production

is costly and expensive, hence rabbit productiomspecially interesting., The development and
problems of rabbit production, however, are veryciminfluenced by the types and scales of farming,
which may differ between countries where the rabare farmed. Objective of this paper is to discuss
the rabbit production and research in Asia, itsspective and problems. Data or information and
discussion, however is limited by the data gathdwmgdthe authors, related mainly to the rabbit

situation in China, India, Vietnam, Cambodia, Taad, Malaysia and Indonesia. Unless otherwise
mentioned specifically, discussion in this papeelated mainly to the above seven countries.
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RABBIT PRODUCTION IN ASIA AND THE WORLD.

Slow production of and limited land availabilityrfouminant animals, high feed cost and diseases
threats in poultry production and high investmeamtthese animals, caused a significant raise ddirab
farming in many countries in the world, especiatiythe areas with high population and limited land
availability. Numbers of rabbit slaughtered in therld, in 2013 was 1.178 billions heads producing
about 1.7816 million tonnes of meat (FAO Statist@15). Figure 2 showed that the biggest share
come from Asia (52 %), followed by Europe (29 %inéyicas (13 %) and Africa (6 %).

Africa,
73338, 6% .
— ' Amercas,
Europe, 7753358 152780,
337558, ;i 13%

29% i

.......
.......

.......
ffffff

......

Data source: FAO statistics
Figure 2. Numbers of slaughter rabbits and the regions sharear 2013.

Numbers of slaughtered rabbit is consistently iasiey since 1961 to 2012 (Table 4). This may also
indicate that the acceptance of rabbit meat iesing. The number of slaughtered rabbit did diight
decrease in 2013, about 0.27 %, as in most regioeept Africa, the numbers were decreased. Before
the year 2000, the share of slaughtered rabbite Weminated by the Europe regions (90 to 42 %).
Share from Africa, Americas and Asia were smallyd®.2% in 1961 and steadily increased to 57.67
% in year 2000. Thereafter the share of Asian gmstvas bigger than of other regions. In Asia, the
largest production come from China, which accoudt@d- -42 % share of the world production. The
number of slaughtered and meat production wastbfigecrease in 2013, about 2.4 % for slaughtered
animal and 0.48% for meat (FAO Statistics, 20IR)e decrease occurred in Asia (excluding China in
numbers of slaughtered animals), Europe and America

Rabbit farming in developing countries in Asia sually started and aimed to improve nutritional
consumption of the poor family in the villages. Bgismall, easily fed with local forages, such as
grass, hay, vegetable waste, by-product feeds, &asgise and can utilize ‘easy to find’ local

materials, such as bamboo and wood for their haichabbits farming is truly fit to raise in the

villages, where all those ‘materials’ are availaf@dg. Farrel and Raharjo, 1984; Mikled et al., 2008
Binh, 2012).

Utilizing rabbit for family meat consumption meetse LEISA (Low External Input for Sustainable
Agriculture) program; a program usually promoted rfticro- or small-scale agriculture activity and
supported by governments. Royal Project Foundatioth Heifer Project International in 2002 in
Thailand (Mikled et al., 2008), UPGK (Family Nuioih Improvement Project) in 1982 in Indonesia
(Sitorus et al., 1982). Gradually farming rabbiés tbecome an exercise to earn cash income. Rabbits
are sold as pets, source of meat or laboratory a@sifiNZW breed in particular); and in vegetable
production area, rabbit manure can be sold as arisuporganic fertilizer, to other organic or
inorganic fertilizer (Sajimin and Raharjo, 2004aduni etal, 2008).
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Table 4. Numbers of rabbit slaughtered and share (to the world) in different region

Year [World ‘ Africa ‘ Americas | Asia ‘ Europe | China |Africa ‘ Americas | Asia ‘ Europe ‘ China
Numbers of slaughtered rabbits Share of the region to the world slaughtered rabbit
1061 |271336 10083 |7767 0630 243856 | 7000 3.72% 2.86% 3.55% |BO.B7% |[2.58%
1965 |280891 11559 | 7786 14530 247016 | 12000 4.12% 2.77% 517% |87.94% [427%
1970 333175 12084 |8193 23835 289063 22000 3.63% 2.46% 7.15%  |86.76% |6.60%
1975 |444813 13080 11176 33300 386267 | 30000 3.14% 2.51% 751%  |86.84% [6.74%
1080 |496627 21744 | 14137 43514 |417232 | 40000 4.38% 2.85% 8.76%  |84.01% |[8.05%
1985 |524350 47012 |13802 40325 423211 |37400 8.97% 2.63% 7.69% |80.71% |7.13%
1000 |630239 55164 | 110200 65675 309200 | 64000 8.75% 17.49% 10.42% 6334% [10.15%
1005 |758017 60025 124474 196810 [376708 [193028 |7.02% 16.42% 25.96% |49.70% |25.58%
2000 |883731 64204 | 142164 303187 |374086 [258782 [7.28% 16.08% 3431% |42.33% [20.28%
2005 |1020850 69422  |182040 453425 1324963 378404 [6.74% 17.68% 44.03% |31.55% [36.74%
2010 1130003  |71790 |152738 571882 333503 (464525 [6.35% 13.52% 50.61% |20.52% [41.11%
2011 |1159673  |73338  |152780 396000 337555  [474704 [6.32% 13.17% 31.39% |29.11% [40.93%
2012 1174763 |73910 |158707 500322 342824 (478000 [6.29% 13.51% 51.02% |29.18% [40.69%
2013 (1171578  |74770  |158713 396340 341755 (475000 [6.38% 13.55% 30.90% [29.17% |40.54%

FAO Statistics (2015)

The outbreak of Avian Influenza (Al) in 2002 in AFAO, 2006) and especially in Asean countries
(Raharjo, 2008, Mikled, 2008, Binh, 2008) triggeted rapid development of rabbit farming in this
region. In spite of high feed cost for poultry isthy, backyard farming of poultry is threatenedhwit
many existing diseases, and was particularly tritle the outbreak of bird flu, causing a great logs
many death to people and birds and of about USDi6i®n as economic lost in Indonesia (Raharjo,
2008). Such situation has promoted the rabbitestructure backyard livestock system, generating
choices of work activity. Many of small-scale poultarmers in the rural areas in Indonesia switched
their farming to rabbit raising. The Governmentapital city of Jakarta (Indonesia) prohibits tlivel b
farming in the area. It causes some Livestock $Sesyiin an attempt to support small farmers in
Jakarta chose to raise rabbits (BPTP, 2014, pensnch

The progress and development of rabbit productorthe above mentioned Asian countries are
country- dependent. China is the most rapid in greg rabbit production, and at present has
become the largest producer of rabbit meat in tbddyGao, 2013). From 2001 to 2010, Chinese
rabbit meat production increased from 406 thougansd to 690 thousand tons, the growth rate reaches
70%, while pork production increased only by 25%efbby 28% and poultry by 37% (Wu et al.,
2013). Such high numbers accounts more than 42 tfedbtal world rabbit meat production (Yan et
al., 2012). Although most of production come froma#i-scale farming, rabbit industries grow in
many provinces (Qin, et al, 2012). In countrieg IKietham (Binh and Son, 2013) and Indonesia
(Raharjo, 2008) rabbit production increase at avstorate. Other countries such as Lao, Cambodia,
Thailand are probably in the starting stage todheelopment of rabbit utilization as an economic
commodity even though raising rabbits as houselpgtd has been known for quite sometimes.
Malaysia, on the other hand, the scale of farmm@veragely small, less than 300 does per farm
(Alimon, 2013), yet the operation is fully commeticiThere is one big rabbit farm in Malaysia, East
Asia Rabbit Ranch, which currently has over 30,@0bits (Alimon, 2013).

Interesting to note that sometimes in the 90s #ibit production and consumption in South East
Asian countries had already exist in the signifitcanmber (Table 5) (Lebas etal, 1997). Export
occurred from China, while imports were surprisinok place in Japan, Singapore and Sri Lanka.
The estimated production and consumption data feeaf countries were interestingly high. For
example, the production from Indonesia 50 thoudandes, while according to production data by
Livestock and Animal Health Statistics (DGLSAH, 201the carcass production was only 485 tonnes
and the population was 1053 thousand heads. Inysialawith the total population of about 406
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thousand (Alimon etal, 2013) would hardly reachhsnamber of production. Nevertheless, in the
years 80s, in Indonesia, farming rabbit was boostedhe Excellency President of Indonesia, for
village family nutrition, so the production could kery high. Similar situation took place in Maliys
where in 1988, Malaysian small holder farmers amdepreneurs were encouraged by His Agriculture
Minister to go into rabbit farming for both expamd local consumption. Rabbit farming in Thailand
was also started from the Royal Project Foundatimaired by His Highness Prince Bhisataj Rajani
(Mikled et al., 2008).

Table 5. Production and Consumption of rabbit meat in Sorsacountries (Lebas et al., 1996)

Major rabbit-producing countries in some Asian countries in 1990
Country Esumated prod. Annual carcass Consumption of | rabbit meat importing and exporting
carcass weight) production rabbit meat countries
(000 tonnes) (000 tonnes) (kg/cap/vear)
Exports Imports Balance
China 120 =100 0.07 400 0 +40.0
Japan 0.03 0 30 -30
Indonesia 50 20-99 027
Thailand 18 5-19 031
Viet Nam 18 5-19 0.27
Philippines 18 5-19 0.29
Malaysia 3-19 0.50
Srilanka 5-19 0 1.0 -1.0
Bangladesh 1-5
Nepal 1-5
Singapore - 0 10 -10
Source Lebas and Colin Lebas, 1997 Lebas and Colin, Colin and Lebas, 1994
(1992); Colin and 1992: Colin and
Lebas (1994) Lebas, 1994

Most countries in the regions of Asia run theirbi@lfarming in a micro- and small-scale operation
(Table 6). Even China, the world largest rabbitgquaing countries depends its production on the
small scale farming, which accounts more than 9@Phbit production in the country (see also Table
8). The industrial-type farmings are mostly runGhina. Identified big industry in China are Kangda
Food Co in Qingdao, which produces more than 40anitonne s of meat in 2010 (Yan YK et al.,
2012) and Hage Co in Sichuan with more than 1Q0igniltonnes production per year (Hage, 2010,
pers. Comm.).

In order to increase effectiveness and efficiemcfarming operation, small farmers with the common
interest, are usually forming group of farmers.aAmore progressive state, these groups of farmers
join in a cooperative or make a cooperation with tompany. When only small numbers of farmers
exist in the area, usually they are working indiilly, or even in an area with huge number of
farmers, but lack of trust among them, hence fasnaee usually prefer to work individually. In both
cases, the farming is difficult to develop. Exc@ptChina, most probably the majority of rabbit
farmers work individually, although they do joirethabbit group or association. This group functions
to discuss matters related to rabbit farming oraasocial gathering. This situation needs to be
improved or otherwise the progress and developmsatifficult to grow.

The success of raising rabbit to generate incomddioners attracts other farmers to follow and
gradually rabbit farming, even though micro- inlecatart to grow in the area. For many reasoris, bu
mostly (at least in the case of Indonesian sitagticabbit raising is aimed to get quick cash ineom
and avoid high mortality of weanlings, the rablitriers sell the young rabbit as pet (Sutisna, 2004,
pers comm.). Consequently, the availability of medimited. However, at present, more and more
rabbit farmers have turned their interest into pictiin of meat rabbit, as considered more and more
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demand for meat rabbits. Other than for pet andt,ymabbit has also been used to produce quality
wool and fur in China (Lai and Cai, 2008; Gu, 2012)

Table 6. Summary of rabbit production in some Asian coustrie

Country Production Scale System Main purpose of | Feeding Reference
Meat.000  [000 farming
tonnes heads
China 660.000 Small-to Farmers+coop + Meat, fur, wool . [Pellet’, 1234
mdustrial- industry fancy forages
India Micro- to small- Meat Pellet, 5
forages
Cambodia Micro- to small- |Individual - group  |Pet. meat Pellet, 6
forages,
by-
products,
Vietnam 247 [7.655.6 Micro- to Individual. coop,  |Pet, meat. Pellet. 7.8.9.10
medium farmer group, and |[Fur forages,
-
products
Thailand 6.8 [Micro- to small- [Individual, farmer |Pet, meat Pellet. 11,12
group. coop forages,
by-
products
Malaysia 441 .4 |Small- to mndividual Pet, meat Pellet, 13
medmm- forages.
Indonesia 0.5 (1.053.7 Micro- to Indmvidual, farmer (Pet, meat, fur, lab |Pellet, 14.15
medmum- [group, coop use forages,
by-
products

1 Yan et al (2004) 2 Qin (2012), 3 Gu (2012),aht al (2012), 5 Muralidharareddy (2013), 6 Mikéetal (2008), 7 Binh
and Ky Son (2013), 8 Nguyen VT (2013), 9 Nguyen T&Hal (2013), 10 Nguyen QL and Dinh VH(2008), 1ikied et al
(2008), 12 Nakkitset et al (2008), 13 Alimon e{2013), 14 Raharjo (2008), 15 Sumanto et al (2013).

Micro- and small-scale rabbit farmings depend nyosth forage availability, which are usually,
available in the backyard or the surrounding aBzanetimes, farmers give additional by-product or
waste product feeds, such as rice bran, waste af loeird industry, vegetable waste, etc. (eg.
Sastodihardjo et al., 1988; Nakittset et al., 2068y medium- or industrialscale, feeds are fethan
form of pelleted premixed diet, which contains radicessary nutrients to support optimal growth for
the rabbits. Applying the pattern of evolution wop livestock system (Chantalakana and Skunmun,
2002) as cited by Kol and Lukefahr (2008) onto #welution or stage of development of rabbit
production in some countries in Asia, it is veryiaos that except China, which has already attained
the stage 4 (specialization- fully industrializedguipped with laboratory analysis)), most counties
Asian and particularly in South East Asia are dtilthe stage 1 (pre intensification = similar e t
micro- and small-scale operation) and 2 (Intenaffan = medium-scale farming) and very few
commercial farming are in the stage 3 (income diieation).

Rabbit Production in China

Actually, since the 1990s-2010s rabbit production Asian countries has experienced fast
development, especially after the outbreak of thd u (e.g Raharjo, 2008; Binh, 2013). Meat
production increased almost 2 folds, from 428.8@1stin 2000 to 829.603 tons in 2011, accounted
90% of the world total increase (Gao, 2013), algtomostly the production come from China, which
in year 2008 had produced about 588,000 tons alycabout 8.538 tonnes were exported (Qin, 2012).
In 2013, however, China had already produced 5@3m6ilion slaughtered rabbit with 785 thousand
tonnes (Table 7). This data is slightly higher thihat reported by FAO Statistic (2015), 543.1 vs
475.0 millions head. Nonetheless, in both data,lmbers of slaughtered rabbits in China grew
tremendously from only 73.1 millions in year 1990503.66 million in 2013 (CAHVY, 2015), a 688
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% increase in 23 years or % per year. A furtherease of 3.63 % is estimated to be reached in the
next 3 years ahead, to produce a total rabbit ofe@if4 thousand tonnes.

Table 7. Numbers of rabbit slaughtered and meat productiddhina 1990-2016.

Slaughtered, Annual Stock10000 Annual Rabbit meat, Annual
10000 head growth heads growth 10000 tont growth
1990 73149 NA NA NA 96 -6.80%
1995 15019.9 -11.25% NA NA 26.8 17.03%
2000 258782 17.08% 17781.7 12.62% 37.0 19.26%
2005 378404 1134% 21764.1 7.66% 51.1 9.38%
2010 464525 7.33% 215007 -3.24% 69.0 8.49%
2012 48776.7 2.75% 22158.2 2.13% 76.1 4.10%
2013 50366.0 3.26% 223453 0.84% 78.5 3.15%
2014* 51679.1 2.61% 22736.1 1.75% 82.9 5.61%
2015* 52012.0 2.39% 22763.0 0.12% 85.0 2.52%
2016* 54391.0 2.80% 22862. 0.44% 874 2.79%

Data Source : China Animal Husbandry and Veterinary Yearbook
* The data after 2014 1s estimated by Industrial Economiic Analysis Group of China Rabbit Research System

Cooperation between farmers, small or large sdalgether with the participation of Government
could be a very ideal type of entrepreneurshiphim future, as it involves many human resources,
more adoption of technology-research results, dpimg land utilization, secure market, especiadly f
micro- and small scale farmers who less abilitymtarket their products, and very possibly more
production of healthy organic agricultural products

The high number of rabbit production in China, aomcentrated in 3 main areas. East China
(Anhei, Shandong, Jiangsu, Fujian, Zhejiang); N@tina (Hebei, Henan, Shanxi) and the Southwest
of China (Sichuan, Chongging), which accounted aln®@ % of the total rabbit production in China
(Lai and Cai, 2008). The data of slaughtered rabibithe main 10 provinces of China in 2007 and
2013 are shown in Table 9. Sichuan, a major conspnaelucer of rabbit meat in China slaughtered
almost 175 million rabbits/year in 2007 and incesh 504 million in 2013.

Table 9. Number of slaughtered rabbits in 10 major provinogShina in 2007 and 2013: million
heads.

Rank 2007 2013
Province Slaughtered number Province Slaughtered number
1 Sichuan 174.984 Sichuan 503.665
2 Shandong 83.390 Shandong 199.094
3 Henan 39.922 Chongging 62.442
4 Hebei 30.259 Henan 44.818
5 Jiangsu 28.499 Jiangsu 41.401
6 Chonggqing 19.929 Hebei 40417
7 Fujian 15.284 Fujian 33.066
8 Zhejiang 7.588 Jilin 18.831
9 Shanxi 4.887 Hunan 7.936
10 Hunan 4.648 Guangxi 6.718

Data Source: China Animal Husbandry and Veterinary Yearbook (2008 and 2014)
Various rabbit breeds are raised in China. For maabit the main imported species are the New

Zealand White, Californian, Checkered Giant, Japan@hite, Chinchilla, Belgian Hare, Lop-ear
rabbit. The meat-type rabbit hybrid, such as Zikarf Germany and Hyla from France are available.
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The local or local cross are Harbin Big White, ®ailklco, Taihangsan, Anyang gray, Yufeng Yellow
and Fujian Yellow (Qin, 2012).

Beside rabbit meat, China produces a substantiabatrof rabbit wool and rabbit fur. Lai and Cai
(2008) reported that China has become the courtty ebtains the highest yield of rabbit wool (2-5
tons per year) and mostly are exported (> 90 %ghétt wool production and revenue from selling
rabbit were obtained in year 2000, in which thedpiion was 4990 tonnes and the revenue was $
6.12 million. Export price is more attractive aslivays higher than the domestic price. China daim
to have good breed of wool rabbit, which was selkdtom Chinese Angora and produces 4,729
g/year for the female rabbit and 2,982 g/year far tnale rabbit (Gu, 2012). The wool-type breeds
available in China include German Angora, China @dwag Anhui long hair, and French Angora. New
long hair rabbit breeds developed in China includeenhai Giant, Jiangsu Coarse Hair, Zhejiang
Coarse Hair, Yimeng Giant Long Hair and Taishanr€®&.ong Hair rabbit (Qin 2012).

China farms a substantial numbers of fur-producatdgpit, the Rex. Rex fur from China is good in

quality, as a result of a long selective breedifige skin area is wide and, through a well tanning
technology, is pliable and the hair/fur is soft.r@atly China produces around 1 billion animal skin
annually and 110 million ares from the Rex rabbit2004, production from Rex rabbit was 5 million,

and about 400 million from meat rabbit skin (Lada@ai, 2008). Data in 2004, showed that China
sold 140,000 Rex skin for RMB 12.49 millions (=C¥skin = US$ 14.2) and 4.62 million meat rabbit

skins worth C¥115.5 million (=C¥ 25/skin=US$ 4.Burthermore, although most of the Rex breeds
used for production were initially imported (GermRax, France Rex and American Rex), Gu (2012)
showed results from selection and crossbreedinBef to produce own strain of Rex, including

Venus and Jirong Rex rabbits. Further, Lai and(@208) informed that the need of Rex fur market in
America and Japan is around 10 million and is stdteasing gradually. China, however, could supply
only 800~900 thousand per year, hence the gaprofde to supply is still wide.

Most of rabbit farms in China, especially the mediwand large- scale operation have been using the
commercial pellet feed, which is formulated accegdio the nutrient requirement for the rabbits. For
small scale farms, however, they also used sonagésravailable aroud the area to reduce the feed
cost.

The high China rabbit production is substantialiported by the small-scale operation. To develop
effective organization of these large numbers ohéas, especially to manage the market, supply and
demand, as well as to effectively transfer the netbgy, the industries and farmers set up the
cooperative (Qin, 2012). It is the success of th@inagement of cooperation that boost the highitrabb
production. China rabbit industries adopt 3 typEsamperation, adjustable according to the need of
farmers, composition and management in the arees(2D12) reported this types of cooperation
(coop — this term will be used for ‘cooperativefe as follow (i) ‘tlassic rabbit farmers cooperative”

- a basic coop, in which farmers make a coop basedommon interest is financed by members
according to their ability. This type of coop apply a strict constitution and regulations and
membership requirements, and employing professiomaiagement team and members enjoy the
profit sharing scheme based annual productiontsedii) “combined processing company+farmers”

in which the company sponsors the cooperation thqurgviding funds for production components,
i.e. rabbit buildings, cages, breeding stock, feed] drugs at low price, and also technical ass#tan
for production and disease control.

Farmers contribute labor and submit some secudiyments. Farmers received their income, from
selling slaughtered rabbit, after deduction frone thperation cost; (iii) the third and commonly
adopted type is “processing company+farmers’ caupas’. The cooperative acts similar to the
processing company in the second type coop, prevideeding stock, feed and vaccination services to
all coop farmers and set up a standard sale fatuystcselling and prices, yet farmers have the aptio
to sell their rabbits especially if market is godtiis company+coop type is formed to accommodate a
large and often scattered farmer members, in witielcooperative become a liaison for the company
and farmers, as the company has limited contral fareners. To ensure the consistent production, the
company provides standard operational procedur@amhing. In addition, the company normally
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enjoys the support from local government in thenfaf financial, policy and scientific research fsnd
(Qin, 2010). In China, the Government supportsd&eclopment of group/farmer cooperative in the
form of ‘State Law of Farmers Professional Coopeest(Qin, 2010, cited from Zhu et al, 2009).

Food safety and disease control are another afeamncerned. Food safety related to control of the
meat products. Industries such as Kangda Food @itdsba laboratory for testing of possible toxic
residues or microbe contamination in the produbisease control, such as VHD, pasteurellosis,
brocho-septicemia and enteric diseases have baemed well controlled (Yan HP, 2004).

Rabbit Production in Vietham

Vietnam is a country with third biggest populati(#8.4 million in 2015) in South East Asia after
Indonesia and the Philippines (UN, 2012). It isoardgry with huge export of rice, about 7.72 million
tons in 2012 and its livestock production (piggtleachickens, ducks, goat and rabbit) contribiéd

% of total food supply in the country, includingetrabbit meat (Dinh and Ky Son, 2013). Vietnam, is
a significant rabbit producing country in Asia.2012, Vietnam rabbit population were 7.655 million,
increased from 1.985 millions in 2000. The meatdpadion was about 24.7 thousand tonnes in 2012
(Table 10). In the period of 2000- 2012, the growtbrease of rabbit population and rabbit meat
production were 32.1 % and 36.1 % per year, res@dgt whose increase was higher than meat
production from other livestock in the country (Biand Ky Son, 2013). However, consumption of
rabbit meat is still relatively small, about 27@ayita/year, compared with other livestock or pgult
meat.

Table 10: Livestock population and percentages change frodd 20 2012 in Vietnam

2000 2005 2010 2011 2012 Grivith sass
=L 1000 1000 1000 1000 1000 %/ e
s heads haads Heads Heads Heads 2000-2012
Total meat 1.997 2835 4,017 4169 4271
| Pig 20.194.00 | 26.435.00 27.373.00 27.055.98 26.493.92 2.60
ok 1,513 2,288 3,027 3,008 2,160 0]
Catile 41279 5.540.7 5.916.0 5.436.56 5194178 215
Poultry 3164000 | 321.890.0 321497.0 322.568.90 308,460.0 021
poultry meat 322.6 321.0 6150 6906,0 7804 12.1
Buffaloes 2897.0 29220 29130 2.712.025 2,627,813 075
86,56 85,87 87.8 87,70 8847 0.18
Goat, Sheep | 552.5 1.070.0 11780 1.267.8 13436 203
mutton 6.5 12.6 15.8 17.2 18.0 1.50
Rabbit* 1.985.0 3.450.0 5.360.0 6.379.66 7.655.50 2.1
rabbitmeat, | 5.7 0.9 154 194 24,70 36.1

Source: Vietnam Agriculture Department-MARD (2000, 2005, 2010, 2011 and 2012) cited by Binh and Son
(2013)

Most rabbit farming in Vietham are in micro-scalg¢emsive systems raised by households in the rural
areas for own meat consumption. Following the aakrof bird flu in year 2003, green ear and foot—
mouth disease (FMD), rabbit farming received mdtergion from the Government and farmers, and
the aim of farming is shifted to improving incomé mural farmers (Binh and Ky Son, 2013).
Substantial numbers of research were carried ompoove reproduction (Mai et al., 2008), nutrition
(e.g. Nguyen VT. 2008), management and diseaseat@Nguyen QT, 2008). Current price of rabbit
meat has also increased, VND 45,000/kg live wefghimeat and 80,000 VND/kg of live weight for
breeding stock while cost of 1 kg live weigh of bee pig is about 23.000 VND or 22.000 VND,
respectively (Binh and Ky Son, 2013), The high @rid¢ meat gives higher income for the raisers and
promotes rabbit production in Vietnam.
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Distribution of rabbit population in Vietnam is gented in Table 11 (Binh and KySon, 2013). Rabbit
population are highest (53.1 % of the total) in B@th of Vietham, where the area is also widest in
the country (166.6 km2). The rate of populatiorréase is high in the centre to the north areas-(48
113 %), also in the red river delta (91.6 %).

Table 11. Land area and distribution of rabbit populatiorifierent areas of Vietnam

Loca.rion's Land area* Rabbit population®* in 2010 Rabbit population ** in 2012 Increase
km’ mate,
1000 heads % 1000 heads % %
North of Vietnam 166.6 2.265.141 423 4.060.457 53.1 79.3
Midland and northern 102.9 826,000 154 1,226,000 16.0 484
mountamous
Central of northland 51.2 352.141 6.6 752,141 9.9 113.6
Red niver delta 12.5 1087000 203 2.082.316 272 91.6
Centre of Vietnam 98.7 983.002 18.3 1,183.002 154 203
South-central coastal 442 630,000 11.7 730,000 95 159
Central high land 54.5 353.002 6.6 453.002 3.9 28.3
South of Vietnam 65.8 2112131 394 2412131 315 14.2
Southeast 23.5 1090,131 203 1.190.131 15.5 9.2
Mekong river delta 423 1,022,000 19.1 1,222,000 16.0 19.6
Total 331.1 5.360.274 100.0 7,655,590 100.0 42.8

Vietnam National Statistic Department (2012), Vietnam Agriculture Department-MARD (2010; 2011;
2012), cited by Binh and Ky Son, (2013)

Most farmers in Vietnams are maximizing the utiii@a of local materials, sucha as bamboo and
woods for housing and cages which are abundandifadole locally around the areas, with or without
combination with wire mesh. Forages and/or by-pobdaeds are mostly fed the rabbit, although
some farmers have already used the animal witletpgiét to improve production. In term of breeds
raised, most rabbit found in Vietham are local bee@Re, Black and Grey Rabbit) and some imported
breeds from Hungary and France (New Zealand Whiadifornia, Panon and Hyplus rabbits). They
were reported to growing well in the Vietnam enmimeent (Binh and Ky Son, 2013). Related to their
production, diseases is among the inhibiting factdihe major diseases reported among rabbit in
Vietnam are scabies, coccidiosis, diarrhoea, pneiaremd haemorrhages; Diarrhoea and Pneumonia.
The important are haemorrhages. Viral Hemorrhagse&se, was detected in 1997 and is considered
the most dangerous viral infectious diseases cgubigh mortality, that were controlled by
vaccination through using vaccine made in Vietnanmf1998. Other are usually treated effectively
with drugs and 90-95% of all infected animals weovered (Nguyen QT, 2008)

Other than for meat and pet production, rabbit ietvam is also utilized to produce manure. Its
manure is mainly used for organic fertilizer andoato grow earth worm that is used as source of
protein for chicken farms. Le Thi et al., (2000)Nguyen DB and Nguyen KS (2013) reported that 1
kg of earth worm can be produced from 18 kg freshbit manure in about 4 hmonths. This
production is much better than those from buffadd eattle manure, which needs 87 and 108 kg fresh,
respectively, to produce the same amount of eaotimw

At the earlier stage, rabbit meat is not custoniarthe Viethamese dishes, and therefore the rabbit
products are sold to the restaurants and the dersdomt. However, since the economic in Vietham is

somewhat liberalised and the income of peopledeemsing, the demand for meat is also increasing.
The outbreak of bird flu in 2004 also triggered tleenand for breeding stock and rabbit meat in many
different areas of Vietnam. These two situatiofiggered the promotion and development of rabbit
production and the market for rabbit products rebisias more open and easy to find in the cities
(Binh and Ky Son, 2013). Further, some small precgsunits for rabbit meat were built, and as the

consequence, the demand was increasing and cotldeast the demand. As a result, the prices of
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rabbit meat in increasing rapidly. The needs toehgood quality breeding socks is then becoming a
priority. Further stage is to expand the breediagters, currently in North Vietnam to other aress,
Central and South of Vietham. This expansion isititéative pursued by Goat and Rabbit Research
Center in North Vietnam for the future of rabbivdpment.

Rabbit Production in Indonesia

Being a very populated country, almost 257 milliam&2015 (UN, 2015) and consists of more 16,500
islands, Indonesia has to work hard to feed theplpewhile also to transport them throughout the
country. Table 12 shows the rabbit population inamprovinces in Indonesia from 2010-2014. Main
meat consumption in Indonesia is chicken meat,onutieef, meat from ducks, then pork (DGLSAH,
2004). Very few comes from the rabbit, as the potida also very low, and concentrated in some
areas. In 1984-1990, rabbit production in Indones&s phenomenal, due to the support by the
President of the Republic in the attempt to improaat consumption by the villagers. Rabbit raising
was very popular in the rural areas, especialljaiva (Sastrodihardjo et al., 1988). Further, asinte
went by, most farmers tried to switch from own agmption to income orientation, but the market
was not available. Rabbit farming declined. Howetelfowing the outbreak of the bird flu (Raharjo,
2008b), rabbit became a ‘prima donna’ for smalhfars (Raharjo, 2008a). Rabbit raising can be
found in almost every province in Indonesia, altffoumostly the size is micro and small, depend
primarily on forage feeding and sold as ‘play’ pabbit and, yet, gave a significant income to the
farmers.

Table 12. Rabbit population and rabbit meat production inoimesia

Provinces 2010 2011 2012 2013 2014 %%/year
1 | North Sumatera 35.759 21.063 20.577 144 429 15.596 _141
2 | West Sumatera 39903 na 22910 22.548 23224 -104
3 | Lampung 274484 35394 34230 36662 83
4 | West Java 107681 171880 282553 318436 223179 26.8
5 | Central Java 330574 350844 376730 292059 293276 55
6 | DI Yogyakarta 30681 31935 34741 6.6
7 | East Java 162719 226718 326776 327430 337
8 | Bah 3934 3709 5907 6915 7155 20.5
9 | West Nusa Tenggara 2865 2763 2956 7415 3052 16
10 | East Kalimantan 10468 11301 11414 45
11 | North Sulawesi 839 1084 1842 2304 2760 57.2
12 | Central Sulawesi 3300 3629 10.0
13 | South Sulawesi 5215 5330 26
14 | Papua 32068 33046 43306 40458 44284 95
Indonesia Total 833666 760106 1074847 1137041 1053684 129
Indonesia, rabbit meat 112 192 301 592 485 833
(tonnes)

Dir.Gen. Livestock Production and Animal Health (2014)

The rabbit population are concentrated in Javal€Tap). The total population in 2014 was only about

1 million does, much less of those in Vietnam. Nd8umatera, Central Java and East Java are fast
developing provinces for rabbit farming. Howevengdo eruption of the local volcano close to the
central rabbit farming, the development decreasastidally, especially in North Sumatera, where the
volcano is erupting for more than 2 years. Howeaepresent, more and more farmers raise rabbit in
a commercial type, as the rabbit farming is vergfitable (Table 13). Benefit/Cost ratio for meat
rabbit, in an intensive system, using fully comnrpellet feed, 1.42, meaning the profit is abé2t

%. If the feeding is mixed, 50 % commercial pelietorages ad libitum, the B/C ratio increased to
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1.74. The most profitable is selling the producssfancy and laboratory rabbits. However, their
market are very limited or not always available.

Table 13. Economic analysis of raising 100 does and 20 buatsor without forage feeding per 2
months.

Type of Feed Litter | TCP/FC* | Price (Rp000) Profit B/C

rabbit size (Rp000)/ 2 | ratio
mo

Meat-type Premixed, 100 % 6 100/80 24/kg carcass 3.374 1.42
Premixed, 50 % + forages 6 100/70 1.5/ft fur 4,600 1.74
Meat + Fur Premixed, 100 % 5 100/80 24/kg carcass 6.834 1.79
Premixed, 50 % + forages 5 100/70 20/t fur 8.640 2.40
Fancy Premixed, 100 % 5 100/80 15/weanling 2.575 2.19
Premix 50 % + forages 20/3 mo-old 2.962 1.88
Premixed, 100 % 5 100/70 3,395 2.94
Premixed, 50 % + forages 4,135 3.55
Laboratory Premixed, 100 % 6 100/70 35/kg live 21,520 3.10

* TCP = Total Cost Production, FC = feed cost; UD$ 1.00 =Rp. 5,500.00

Individual micro- and small-scale farming could &estaining for a long time, depending on the
availability of market or the ability of farmers tmarket the products. However, many reports
indicated that small scale farmers are usuallyitackh marketing ability, lack of technology, lack
cooperative interest and easily influenced by sbnal changes. Moreover, small- and micro scale
operation is difficult or slow to progress. Indiuily, farmers could not produce high numbers or
supply, if they do, they may have difficulty to rkat the products. Besides, purchasing materiads in
small numbers usually is more costly. A joint-co@t®n or making a farmer group is necessary to
increase the supply so the market can be openeerwigpe of cooperation exist in Indonesia is
similar to first type of cooperation showed in Ghirfarmers to farmers cooperation’. Expetedly a
cooperation of the second, third or even 4 typebearealised soon.

Rabbit Production in Malaysia

Rabbit farming is a relatively new sector in theestock industry in Malaysia and they can be
classified as those that supply rabbit meat, angetthat supply live rabbits for breeding and fetsp

It was started with the encouragement from the &8fiami of Agriculture in 1988. Although the farm
size are mostly small and grow slowly, but at adyephase for both pet and meat rabbit industries.
As far as small holder farmers are concerned kgembbits can be lucrative and profitable and
provides added income to the farmer. Those farrhs, ave seriously starting for commercial purpose
usually has 500 — 1000 does in farm. There is afdrign with 30,000 rabbits, an East Asia Rabbit
Ranch in Semenyih, Selangor. This farm combineddaimaing and eco-tourism. Data from Ministry
of Agriculture Malaysia as cited by (Alimon et a013) showed that there is 216 registered rabbit
farms with the total number of 430,617 heads (Tddle Although no data report of production and
consumption of rabbit meat, Lebas etal (1997) reyothat Malaysia produced rabbit in the range of
5000- 9000 tonnes in the 1990s. Backyard smalksfaiming from few up to 500 rabbits are not
registered as a farming enterprise and officevafsliock services considers it as the family adtisit
for own meat or extra income, hence is difficulget the data from them.

Meat-type rabbits raised are commonly the New ZehM/hite and Californian White or their cross,
while for pet-rabbits, almost all attractive, cusdbits breeds are available and imported from jiro
and USA. The pet rabbit association in Malaysiaften run the rabbit contest with the Jurors come
from abroad (Aisyarurrida-MARBA, 2015, pers. comm).
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Table 14: The number of registered farm and average numbebdits in various states in Malaysia

No | State Number of farms Average number of rabbits Total
1 | Johor 4 80 320
2 | Kedah 103 1717 176,851
3 | Kelantan 16 139 2,224
4 | Pahang 3 22 66
5 | Pulau Pinang 12 1432 17,184
6 | Perak 49 3190 192,020
7 | Selangor 10 3920 39,200
8 | Terengganu 18 664 11,952
10 | Sarawak 1 1600 1600
Total Malaysia 216 430,617

Dept. of Veterinary Services, Ministry of Agriculture and Agro-based Industries (2013)

Although small in scale most farms including pdbhiés in Malaysia use commercial pellet feed,

usually with a crude protein content of 18-20%. Rdtbits are fed rabbit pellets and supplemented
with leafy vegetables or grass hay. To reduce teed, some feed formulators include palm kernel
meal, up to 20-30 % (Carrio etal, 2011), which awailable abundantly in Malaysia. Problems in

production is associated with diseases. Most comrabhit diseases found in Malaysia are snuffles,
scabies, ringworm, fly strike, myxomatosis, VHD afdrrhoea.

The system of marketing rabbits in Malaysia is farm middle man— consumers, or a direct farm
— consumer. Farms sell their rabbits live or cartasetailers. The retailers may select the raladdits
farm, and for rabbit meat, they have to make shee dlaughtering follow the halal procedure.
Retailers then sell the carcass or meat to foodgmsors (satay sellers, restaurants or other
consumers). Rabbit meat or dressed carcass aras&i¥ 30-35/kg, while price for pet rabbits is
usually higher, ranging from RM 20, the weanlingsfew hundred ringgit depending on the breed.
High quality bucks worth up to RM2000, and usuallg imported from other countries. Interesting to
note that some of the farms listed in Table 14, eda-parks incorporated within a farm. Food
processors, outlets and restaurants usually asksféinat can provide continuous supply for their
outlets (Alimon et al., 2013).

Rabbit Production in India

Rabbit as a meat-producing animal is newly intredua India. Some farmers have set up rabbit
farms in Andhra Pradesh, Kerala, Goa, Karnatakamadhal Pradesh, Hyderabad, Vijayawada,
Jammu and Kashmir and hilly areas of Uttar Pradesinyana and Tamil Nadu (Muralidhararedy et
al., 2013). Low investment, small in size (lessdldn use) and high productivity are among the
attractive factors to start rabbit farming. Higlofgin, low cholesterol and low saturated fat conten
make the rabbit meat is acceptable to the peogiedia. In addition, farming is actively promoted b
educated young people in Hyderabad, Kurnol and soanes of Andra Pradesh. Some activities on
feeding roughages for rabbit and mortality pattefrsome breeds of rabbits in the East Himalayan
region were studied (Das and Bardoloi, 2008; DasBujabura, 2012 — cited by Murallydhararedy et
al, 2013)

Rabbit Production in Thailand

Initially, rabbit is treated more as the fancy aalrthan for the meat production livestock. Lots of
strains of pet rabbits, such as American Fuzzy twogngora Lop, California rabbit, Dutch, English
Angora, English Lop, English Spot, Flemish Giankrieh Angora, Giant Angora, Holland Lop, Jerry
Woody, Lion Head, Mini Lop, Mini Rex, Netherland @w, Polish, Rex, Satin Angora, Teddy Bear,
Thai rabbit (Native Breed) and Woody Toy are raibgchobbyists and rabbit fanciers. On the other,
only small number of Thai people consume rabbittri@amikorn, 2013).
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Following the serious strike of bird flu in SEA auties, including Thailand, which caused the
shortage of poultry meat to rural families, havaedmthe increase of rabbit farming. At least 20 Roya
Project Development and Extension Centers (RPDEM) &9 farmers were involved in the rabbit
raising scheme in the upland areas of Thailanccéonmercial market and home consumption, with
the total rabbit population were 6797 heads (Table The RPDEC project is chaired by His Serene
Highness Prince Bhisataj Rajani. The project was for some years through the Livestock
Development and Extension Section, Royal ProjecinBation with the objective is meat production
through the feeding of vegetable waste. At preseaiibit meat is not only sold in the European
restaurants, but also in the Thai market and isimgaevery year as demand is increasing in the big
cities (Mikled et al., 2008).

Table 15. Numbers of farm, farmers and rabbit populatioroined in the RPDEC project

Name of centre Number of rabbits Number of rabbits Total No. of farmers
in the Centres in the Farms

Kae No1 29 44 73 3
Khun Pae 74 361 435 1
Teen Tok 63 70 133 7
Thung Roeug 32 43 75 3
Pung Ka 35 0 35 -
Pang Da 94 111 205 3
Phra Bat Huai Tom 0 501 501 15
Mae Lord 213 208 23 3
Mae Hae 808 0 808 0
Wat Chan 330 160 690 7
Huay Siew 32 336 408 10
Inthanon 171 4 175 1
Pa Mieng 89 1290 1379 24
Nong Khiew 21 30 51 2
Mae Sanang 16 0 16 0
Mae Tha Nuea 0 566 566 2
Huay Nam Khun 0 107 107 2
Nong Hoi 200 490 690 3
Thung Rao 10 17 27 1
Total 2,439 4,358 6,797 89

Mikled etal (2008)

Marketing of rabbit meat and smoked rabbit meathailand from 2006 — 2008 showed significant
increase on weight meat sold and income receivatl€T16). Marketed rabbit meat increased 75 %,
while the smoked meat increased 177 % from 2006-2002007-2008, respectively. This data
indicated that rabbit meat gained more acceptasitieeasupply increasing.

Table 16. Situation of marketing rabbit meat in Thailananr2006-2008.

2006-2007 2007-2008 2006-2007 2007-2008
Rabbit meat Rabbit meat Smoked rabbit meat Smoked rabbit meat
Weight Income Weight Income Weight Income Weight Income
kg) (Bht) (kg) (Bht) (kg) (Bht) (kg) (Bht)
Total 1,93530 261,238.50 3.396.2 458.136.00 131.18 32,795 364 89978
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Rabbit Production in Cambodia

Rabbit farming in Cambodia is similar to the stagtistage of rabbit farming in those other Asean
countries. Started as hobby, sold as pet rabbidstant to grow as more serious farming after fing b
flu outbreak, micro- or small- in scale as the lehadd activity, depends almost entirely on forage
feeding and maximizing use of manure are also ype of rabbit farming in Cambodia (Pok and
Lukefahr, 2008). Studies on the use of availabtages for rabbits, such as Water Spindpbrfiea
aquaticg, Sweet Potato vinesppomea batatat), Mulberry (Morus albg, Cassava foliageManihot
esculenta Crantz), LeucaenalLéucaena leucocephgla Gliricidia (Gliricidia sepium), Stylo
(Stylosanthes guianenyiwere reported. Pok et al. (2006) showed thatifigediater spinach as the
sole diet to the crossbred of Local x New Zealatubit produce 14-20 g bodyweight gain, and when
are fed at the amount of 50 % to replace guinessgthe growth and lactation performance improved
about 25 % (Pok and Lukefahr, 2008).

RABBIT RESEARCH IN MAJOR COUNTRIES OF ASIA

Research in rabbit production usually follows theet of rabbit production in the area. In the medium
and large or industrial scale, research is usuaityed at the most productive breed under the best o
most efficient nutritional feed use, most effectimeanagement including disease control and
treatment, and management of housing and cooperatith farmers. Research in marketing and
product processing are also carried out. In thev@lmeentioned countries this is the type of research
conducted in China, although Wu etal (2012), huntaid that compared to the European or North
American countries rabbit research in China aresiclemed as still in the early stage. In the miend
small-scale production, most researches are diteot@e towards the low cost efficient feed avadabl
in the area and disease control. Other areas éeat attention, for the tropical countries in patae-

as most rabbit suffer from heat and humid stres$ioiusing management, treatment against enteric
diseases and also farmer group management to cemnfiicro- and small-farming system and the
industrial system.

Table 17. Summary of collected rabbit research carried ogbime Asian countries

Area of research China India Cambodia Thailand Vietnam Malaysia Indonesia
Breeding X X X
Reproduction X X X
Nutrition X x X x X x X
Housing management X
Disease management X X
Product Processing X X X
Socio economic, X x x X x
markefing
Cooperative system X x X x

The above Table 17 does not reflect the intengitgumber of research conducted in each area. For
example, in the area of nutrition, research havenbearried out in every country, but number of
nutrition research in each country will be differefiable 21-24 showed example some of the
researches carried out in different countries imAs

In an attempt to provide sufficient food a huge bemof population, while the arable land is limited
Chinese Government is very serious on grain sapingram, hence animals that consume grains or
agricultural products for human have to searchragtternative products. In such situation, rablais h
the opportunity to develop. In the last severalades, rabbit production have been growing very, fast
from only 2.58 % share in 1961 to 40.54 % shar20b3 (FAO Statistic, 2015). This fast growing is
certainly supported by intensive research. Theegfibris not surprising that rabbit research inr@hi
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covers all aspects necessary for the productiome#t-, fur- and wool-type rabbits (Table 18).
Nevertheless, some problems in production and refsesso exist in many aspects. This problems

will be discussed in the section on general disonss

Table 18. Example of some topics in research on rabbit priboiuéen China

Area of research Topics Results Author
Breeding production traits, Functional -The genes correlated with growth traits | Xie etal, 2014
and gene, wool density and contain SH2EBT erc. Laietal 2012, 2013,
Reproduction fineness measunng, Coat -Identification and differentiation of 2014 2015 Jwa etal. 2014
colour formation mechanism in | transcriptome profiles m Chmchilla and | Liuv Hanzhong et al. 2015
Rex rabbit, Gene White Rex rabbit skin Chen Yunying et al. 2015
Polymorphisms. hair follicle -Exon 3 contamed two SNPs and exon 4 | Yang Ruifer et al. 2015
genes had one Indel SNPs on exon 3 were Zhang Kai et al.
asgsociated with mmune traits. Wanet al, 2014 Sun,
-the protem ratio of meat 1 black 2013
rabbit. the total ammno acid in black Sunetal. 2014T1s 2014
rabbit meat Ma, etal.. 2011
-hair follicle development in Rex rabbit
was mainly in E20-E25.
-There were a total of 1342 different
expression genes associated with wool
density of Rex rabbit embryo of 24 day.
Nutrition The nutrition standards of meat | -Optimal level of dietary Se for growth Fuchang L1 and Lei Lin
and Rex Rabbits and anti oxidative parameter (2011, 2012, 2013, 2013,
Evaluation of nutritive value -Dietary linoleic acid addition had little 2013.2015)
on new feeds effects on growth performance
-Dietary electrolyte balance doesn’t
affect growth performance
-The levels of added a-linolenic acid
diets can significantly affect average
daily intake in growing meat rabbits.
-Dietary fiber per starch ratios and age
significantly alter the composition of
caecal microbiota m growing rabbits.
Housing The water conditioner system | -water conditioner cooling system can | Ti Boyu etc, 2011
management 1 open rabbit house:Cooling alleviate the heat stress of does m | Jia Jmgetc. 2014
with refrigerating air pregnant or lactating stage L Peng etc.. 2015.
conditioner; -wet-pad cooling can effectively | Ye Yunete. 2015.
Cooling with wet pad—fan mprove thermal environment. survival | Ren Keliang etc.. 2014,
rabbit house in hot & humid rate and profit level i the enterprise had | Liu Boetc.. 2015
region: been greatly improved.
The production supervising -biommmetic hiter nests can achieve
system in large scale rabbit higher litter body weight and lower
farm weaned mortality. The biomimetic litter
The litter boxes of female boxes could meet the breeding
rabbit environmental requirements i cold
region.
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Diseases Coccidia. infection rate; - Precocious lines of 3 species of Chen dongjin et al (2015),

Coccidiosis vaccme: RHDV coccidia. 3 epitopes of RHDV VLPs. Cut yuuan et al (2015).
VLPs, epitope; RHDV -An macuvated vaccine(BAC-VP60 Song yanhua et al (2015).
vaccine; Bordetella strain) was acquired, 2 immune Wang Fang et al. (2015),
bronchiseptica. vaccine protective proteins were screened A Lin Yan et al. (2013), Xue
Atomic Model of Rabbit pseudo-atomic model of RHDV Wang (2013), Zhu J
Hemorrhagic Disease Virus -VPg mteracts with eukarvotic mmtiation | (2013). Wang B (2013).
Translation Imtiation of Rabbit | factor 4E (eIF4E) i vivo and in vitro Yanhua Song (2016 )
Hemorrhagic Disease Virus and that e[F4E silencing mhibits RHDV | Kong D (2016)
(RHDV) translation. Guo H (2016). Gao J
EHDV B-cell epitopes -t identified for the first nme two (2013) Yuan D (2013)
New vaccme of Rabbat epitopes that act as HBGA binding sites Cheng Y (2013). Qu L
hemorrhagic disease virus on the RHDVa P domain (2013) Chen M(2014)

-3 monoclonal antibodies and 4 MAbs

were identified.

-Expression of optimized capsid protein

was mcreased m 59 cell

-Protectrve immune responses in rabbats

mduced by a smicidal DNA vaccme of

the VP60 gene of rabbit hemorrhagic

disease virus.

- the RHDV-VLPs display system

Product Cleaner production for rabbat -Water-saving 68%-76% in wet process; | Zhang Zongcai etc_. 2011
Processing skin dressing; Free formaldehyde and Ts=74"C; Li Yao etc., 2012;

Ecological tanning: -Degreasing rate 1s above 75% and Li Yao, Wu F_etc. 2011
biotechnology for rabbit skin shorten soaking time L Han. L1 B. etc.. 2014
process: - characteristics and characterization of Wu Fanhua ete_, 2013;

Rabbat hair processing and

comprehensive utilization

rabbit hair fiber cortex structure

- new type of hair carding machmne

- dissolved & reuse of abandoned har

- new type of rabbit hair carding
machine of the volume and twist hair net
-Research on moisture adsorption
property and thermal msulation property
of rabbat hair

-Characterization of rabbit hair powder

Li Min etc.. 2013 Zhangy
etc. 2015, Yang wer-
zheng etc. 2015, Zhangw
etc. 2010, Lijuan etc. 2013
Zhangyi etc. 2012

Wang X Q etc. 2010

LI Hmqn etc. 2010

SOCI0 SCOMOIHC,

Rabbat industry development

-Local rabbit industry development faces

Guo. Liand Ren_ et al.

marketing and challenges. Industry huge challenges. (2015)
upgrading. Domestic -Large scale producers emerge as the Jie, L and Tang. et al.
consumption. Global market percentage of small scale producers (2015)
and trade falls. Wang and Wu (2015)
-Rabbit product consumption among Li, Wu and Jiang (2015)
urban residents is still very limited, with
great market potential
-Prce plunge on global market causes
export decline and mmport fluctuation.
Cooperative Business model , major types -There are three major types of Yinghe Qin (2012)
system of Cooperatives, roles and Cooperatives: classical cooperative, Wang G. (2014)
functions. trend of combined cooperatives and “processing Chen ZP(1998)

Cooperatives

company + farmers™ cooperatives” .
-Cooperatives 1s the key for small
farmers to adapt to big market
-“Company + farmers™ 1s one of the
main business mode 1n agriculture
industrialization. ~Company plus
cooperative plus farmers™ 15 one of its

extension.

CiL.L. (2008)
Guo HD.. Huang
Z.H(2001)
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Most of research topics in Vietnam were in the itiotr area (Table 19). This is related to the micro
and small-scale farming, which are mostly carriedl foy low-income farmers, in the village areas.
Yet, rabbit farming is suitable for such operati@specially to maximizing the use of forages,
vegetable waste and by-product feeds, by convettiaglant protein into high quality meat.

In terms of breeds, Vietham is actively develophhpoductivity breeds, including the crossing of
improved breed with their local breeds. Panon, HypGP New Zealand White and GP Californian
reproduced (LS > 7.3) and grew (> 50 g/h/d) wedl esached 2.7-3 kg at 3 mo old (Binh and Ky Son,
2013). Another area that need attention is theadeseontrol which caused high mortality (30 %) from

birth to slaughter.

Table 19. Example of some topics in research on rabbit priboiuén Vietnam

Area of Topics Resulis Author
research
Breeding and | - Performance of some breeds | - Performance is breed dependent. Binh and Ky Son, 2013
Reproducti of rabbits 1n Vietham Bodyweight at slaughter 1 3-3.1 kg, | Truong etal (2008)
on - Performance of NZW and Litter/doe/year 6 —8, LS 6.1 -84 Mi Ti etal (2008)
Hyplus heads, crossbred BW gain 8-18 Van Thu and Ba Mui
- Preservation technology of g'h/d (2008
semen from varous rabbit - Hy plus was superior growth, LS at
breeds weaning, but lower conception rate
- Panon, Grey and Black breed has
higher sperm concentration (> 280
mill/ec),
- muotility and live sperm was better
in 15 °C preserved,, dilution 15
better at 1:5.
Nutnition - Productivity of some + Tricanthera, banana and elephant grass | Thi Mw etal. (2001)
forages has high biomass (= 80 t LY Thi and Binh (2000)
- Feeding banana, sweet tonnes/year/ha), + Kim Dong and Van
potato leaves(SP), cassava | Mixed forages and SP leaves gave (2008)
roots (CR), mixed forages, better performance than CR. and + Duong Huyen etal (2013)
guinea grass (GG) and banana - Thu (2013)
water spinach (WS), SP and | Best performance was by feeding + Vin Chau and Thu
their combimation, waste combined WSSPGG, BWG was 27 (2013)
of cabbage g/hid + Trueng and Kim Dong
- Use of paddy nice, rice, rice | cabbage waste to replace paragrass (2013)
hull to SP vines Feeding diet increased body gamn 16.8 to 21 4
strategy of forages for glek/h
rabbits - Supplementation of nice to sPV diet,
- NDF and crude protem (CP) | increased BW gan, reduced FCR and
Tequitements has significant economic mmpat.
- Dnfferent forage needs different
appropnate feeding system to
maximize autrient intake
+ NDF levels at 36 and 39 % and CP at
21 % gave the best daily BW gain
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Housing - Raising in the cages or -Performance of does - ThuHa and Binh
management | shelter and weanlings were better (2000).
- Design of rabbit coop for under shelter, but higher - Quang Lich and
small scale farms mortality Vuong Hung (2008)
-Type, size and materials for
cages should comply with
the comfort of rabbit. Use of
Diseases - Reproduction and First breeding of imported NZW was |- Quang Tuyen (2008)
resistance to diseases of 159 days at 3.5 kg BW,
newly imported breeds conception rate > 70 %,
Coccidiosis occumred dunng lactation
23 %, after weaning 23 %, and the
death rate 143 %
Earth worms produciion from | Manure from rabbit and goat 1s Quang Suc etal , 2000,
different manure. superior in producing earth worms
Socio Meat price from different Meat price from rabbit is higher than Binh and Ky Son, 2013.
ECONOITHC, amimals beef and pork, but lower than that
marketing from goat, sheep and chicken

Situation of rabbit production in Indonesia is danito those in Vietham. Micro-, small- and medium-
scale operation, maximizing the use of forages langdroduct feeds, initially for pets and gradually
develop to commercial rabbit meat orientation. 8edor good quality breed and attempting to
produce adaptive breed to the humid tropics enwiemt is part of research activity in Indonesia.
Selection and cross breeding on fur-producing taRek and Satin, has been evaluated for more than
10 years. A new breed, called Reza which has sufbun yet shiny fur rabbit, as a result of Rex x
Satin rabbit has been produced since year 2000.eMeny the fur industry in Indonesia is not yet
developed. Micro- and small- scale farmers ofteedawith high mortality of rabbit, caused by heavy
diarrhea and bloat, particularly at rainy seasamfotiunately, research on rabbit diseases in Insiane

is minimal, if any. Example of some rabbit researalried out in Indonesia is presented in Table 20.

Table 20. Example of some topics in research on rabbit pribcluen Indonesia

Area of Results Author
research

Topics

Breeding and

- Performance of

- High performance of Hycole and Hyla. but

- Brahmantiyo etal

- Coco peat. source of
fiber and the use of
enzyme

- the use of Curcuma
and effect on enteritis

- dietary protein for fur-

producmg anmmals

Reproduction Hycole and Hyla mortality i8 high (= 30%) (2015)

rabbit in Indonesia - Use of hommones increased reproductivity . - Dewantoro etal

- Use of hormones in but not mortality during weaning (2013)
reproduction - Crossing FG x Reza at 3™ generation slightly | - Brahmantiyo etal

- Productivity of improved production. (2013)
Flemish Giant x Reza - primers from cyt b gene using multiplex PCR - Nuraini etal (2013)

- The use of can be useful for fast. easy and reliable control | - Raharjo and
Cytochrome B for of food safety and violation of labeling Prasetyo (20017b)
meat authefitication requirements

- Creatng shiny fine - A new breed, produced from Rex and Satin,
hair rabbit from Rex with shiny soft velvet like fur, called Reza
and Satin

Nutrtion - Palatabality of tropical - legumes were preferred over grasses and Raharjo etal (1985,

forages in Indonesia agricultural by-products, - Glinicidia is 1987)

unpalatable. - Leucaena is very palatable and
give BWG 18-20 g/d. Erythnina, was well
accepted,

- Coco peat at < 4 %, rice straw can be used as
fiber source, enzymes. increased nutrient
digestibility

- Tumenic (Curcuma sp) reduce the case of

Raharjo etal (2013)
Haryat etal (2013)
Haryati etal (2014)
Raharjo etal (2014)

Susanna etal (2013)
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- use of bangun-bangun entenitis, but was not consistent
leaves (Coleus) to - Crude protein 18 % and DE 2550 kkal/ kg was
increase milk sufficient for growth of Rex
production in rabbits - Coleus leaves, improved performance of doe
and kits during lactation
Product - Electric stimulation on | - Physical characteristics of meat was best after Suradi etal (2013)
Processing characteristic of 10 h aging
carcass
Socio - Financial analysis of - at df 12%. IRR. was 35.5-61.9 % mdicated Sumanto etal (2013)
economic. rabbit breeding at rabbit business is bankable at interest = 12 % Sumanto (2013)
marketing different scales
operation
Cooperative | - model of rabbit - Integration of rabbit imndustry, horticulture and Raharjo (2013)
system biomndustry based on fish pond 1n a group cooperation 15 considered
farmers group
Others - rabbit research in - Various aspects of research in Indonesia were Nasrullah etal (2014)
Indonesia presented

Table 21. Example of some research topics in other couminiésia (India, Malaysia, Thailand,

Cambodia). ]
Area of Topics Results Author
research
Nutrition - Feeding lettuce, water spinach - Daily gain of rabbit fed Ruzzi grass | Nakkitset eta
and ruzzi grass to NZW and 15 less than those fed lettuce. water (2008)Pok etal
crossbred rabbits (Thailand) spmach, mimosa nigra; NZW has (2006)

- Increasing level of water somach
for rabbit Cambodia)

lugher gamn than the crossbred

I Fresh water spinach support growth

from 14 to 20 g daily gamn and DM

conversion 3 83-5 18

Das and Bardolo1
(2008)

Das and
Bujarbarua (2003)

-Slaughter weight, age. sex
and breed has significant

effect on carcass

Post harvest and | - Factors affecting carcass traits of
broiler rabbits (India)

- Carcass frait, organoleptic and

product

processing
consumpton (India) -High quality protemn and
low cholesterol caused

high acceptance

Nursuhana etal
{2012)

Socio economic, | - Survey on rabbit meat acceptance Only 58 % of the respondent have

(Malaysia)

tasted rabbit meat and 13 % eat
resularly

marketing

Problemsin rabbit production and its outlook.

In the past 3 decades, rabbit production in Asi tbeen developing fast, from 8.76 % of its world
share in 1980 to 580 % in 2013 (FAO Statistics). This may also intkcthat the acceptance of
rabbit meat is getting higher, although the majoiitoccurs in China and Vietnham. Some other
countries like Thailand, Malaysia and Indonesiasditehaving this ‘reluctant psychological effett
consuming the rabbit meat. Most of rabbit farm#\sia, including in China are operating in micro-
and small- scale. Few in Malaysia, Indonesia anetndm are operating in medium scale. Many
medium- and large-scale operation are operatinGhima. In the purpose to support self-sufficient
family meat consumption, in the area where foragalability is high, micro and small scale farming
has many advantages as the farmers can operafarthe at least cost system. However, without
cooperation, this small and-medium-scale will bifialilt to expand or developed. In reality, in most
countries but probably at different intensity, siveale farmers still work individually, and this i
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partly, but probably the strongest reason why tlogness and development of micro and small scale
rabbit production is slow or even fail, especiallgen the government support is also lack. Micro and
small scale farming has constraints and problenth sas limited capital, difficult to adapt to
technology, less access to source of feed, lackmahagement, hardly practicing breeding
management, low quality and productivity and logkrresistance (Gao, 2013). Nevertheless, even
though the rabbit farming is growing towards indiadization, small or big, the cooperation of
farmers in the form of simple or modern managemghtexist, especially where large numbers of
micro- or small-scale farmers exist. The cooperatid! likely to change along with the development
of rabbit farming industry (Qin, 2012). From theoguction perspective, even when the production
and research have made progress in small or bigsfaincluding those in China, there are still
problems and challenges and can be grouped into:

(i) large groups of small farms are difficult to beganized effectively, lack of decision abilityrioe
often caused production and market fluctuation @ntbequently less competitive in marketing. Type
of cooperative no 4 (Qin, 2012) seems the most [@iom However, in the other countries, where
company or industry does not exist, yet, proballgperative type 1 (farmers to farmers), provided
with tight control, is more suitable. The activéerof government is required.

(if) lack of high yield breeds due to insufficiamisearch fund and long period breeding time in afea
breeding, hence most quality breeds are importhib i§ a classical problem, especially, again when
the scale of farms is micro/small, no group coojpeza or association. Government support is needed.

(iii) high labor cost, especially in the case ofi@h where farming is very commercialized, as a
consequence of fast economic development in Chimé this situation cause a burden to the industry.
In this cases, the small scale has the advantagef@mploying paid labor.

(iv) modern techniques such as artificial insemoratand auto-feeding are still not popular.
Sometimes artificial insemination conception rataat high. In addition, even though the technigue
profitable, but expensive or costly, farmers ataatant to do.

(v) environment control on rabbit house and stofagéities are not developed for most medium and
small scale farms. Simple environment control Uguehuses diseases and poor storage condition
causes feeds or feedstuffs moist and mouldy.

(vi) the medication of rabbits in the field, such anti-coccidial drugs is not standard, which cause
drug resistance in parasite populations; farme@ipzring disease treatment rather than the disgas
prevention.

In the research perspectives, the main problemisditr small- to large scale operation include:

- i) lack of suitable breeds that has productivitgt adaptable to the environment in the area. A
particular case in hot and humid countries, sucim &outh East Asia, the productivity is rather Jow
hence the effort to create suitable breeds anahpodve breed performance for meat rabbit are almost
imperative. Problem is that research in breedirmp&ly and take long period of time. Such research
even in China with many rabbit industries, needs government support. For China, who also
produces wool from Angora rabbit, research for femed better wool quality breed is needed,
especially when the preferred German Angora breegdéreasing even in Germany. Fine hair fibber is
more and more useful in textile industry and materesting to consumers.

- ii) in countries where the of commercial pelletcbnsidered expensive, more and more use of cheap
source of feed are being sought. Choice is on fprgductivity and high nutritional value of forages
and/ or by-product feeds, which are usually chedpan conventional feeds. The use of additives,
probiotic, and prebiotics to enhance low qualityde into better one is other area for research.
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- iii) for disease control, the molecular mechargshpathology and immunology for many pathogens
in rabbits, such as coccidia, rabbit haemorrhagieate virus, which are mostly carried out in China
are not clear. No inbred lines of rabbits are add for scientific research. The immunogenicity of
Bordetellais low in combined inactivated vaccine against dgbellosis and Pasteurellosis. It's in
serious need of striking up a rapid and accurasgraistic method of the disease caused by
mycotoxins, especially also in the humid areas.riblomal-diseases interaction in rabbits, to ensure
digestive health need future research.

- iv) for processing of rabbit products, new tamgnimgents should be developed to produce well
tanning property of skin and fur, pliable, soft,t ygas quality strength that meet the industry
requirement.. Moreover, cleaner technology musadimpted to decrease effluent that may pollute the
environment and saving water resource;

- v) for environment control, the standard moddlgsew built rabbit farm, for micro or small as well
as for medium and large scale, need to be studredifferent climate zone in different areas.

- vi) for management and economic researches, #rerévo major problems; one is how to improve
scientific management for medium and small scalmg$aincluding scientific decision on production
and marketing, effective and normative managenetot,The other is how to improve monitoring and
early-warning on rabbit framing so as to provid# finformation to farmers and reduce or increase
production in relation to market fluctuation. Ofuree, there are also some other research issues in
economic area, such as how to tap market potergtralsimprove marketing of rabbit products and
how to reduce the shocks or risks from world market

CONCLUSION

Rabbit farming is a lucrative business providedt th@duction is consistent and market can be
determined. Number of farms and farmers growingnfriime to time in many countries in Asia.
Consequently the rabbit production in Asia coustrii®s been progressing been progressing and
developing fast at different degree depending ersttuation and condition of each country. More and
more medium and large scale framing are develdpg&darge number of micro and small scale farms
will still exist and playing important roles in tfi@mily income, especially in the poor rural arebs.
improve production and increase effectivity of fang) cooperation of small farmers has to be formed.
The status, degree and management of organizatiferraers groups (or cooperative) will play a
critical role in future development of rabbit indiys Availability of quality feeds, for backyard éor
industry has to be secured especially in the sitnathere land for agriculture becomes less angl les
available.

Although the potential of rabbit is high to contrib a significant numbers of meat production to the
growing world population, some problems do existsSurely all these problems are points of
discussion in each country to improve rabbit prédducin Asia and at a global objective is to

contribute to provide more meat to the growing pafon in the world. A comprehensive strategy is
needed for each country to develop the productiod farming suitable and appropriate to the
situation and condition in their area.
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Challenges in world food supply :

Increasing population

-2011 - 7 billions
-2050 - 9.2 - 9.7 billions (Worldometer, 2016)

Table 1. World nonulation 2015 -2050
2015 2020 2030 2040 2050

World 7302 8309 9150
Developed 1396 1437 1439
Developing 5879 6839 7671
China 1376 1403 1416 1398 1348
India 1311 1389 1538 1634 1705
Pakistan 189 208 245 279 310
Bangladesh 161 170 186 197 202
Indonesia 258 272 295 312 322
Philippine 101 108 124 137 148
Vietnam 93 o8 105 110 113

FAO0(2012), UN (2015)



challenge in world food supply ...
- will occur mainly in developing countries

- especially in the village areas
- smaller land for household to work on
(land for production eventually smaller)

- need to increase food supply 50 %, clean water 40 %,
energy to 39 % (Fao, 2012)

2. Global warming

* decrease or uncertain crop productl DA, ;_ o
* reduce potential of livestock prodgg_a |
* natural disasters - floods, landslides’ '~ g

3. Local Crisis
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challenge in world food supply ...

d. Impact of Crisis:

e Famine/short of
nutrition > 3 billion
people

e Decrease Income

e Unemployment

e Incompetent

Poverty
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e K emeaentersan Parfanian s M-S e pian g i



Table 2. World population and predicted meat
consumption

Population

2005/2007 2050
Developed 1351 1439
Developing 5218 7671
World 6569 9150

Estimated meat consumption
Developed 81.0
Developing 28.9
World 37.2
Further needs < 200 mill tons > 450 mill tons

FAO, 2012
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Table 3. Projected per capita demand of meat consum  ption in Asia

(kg/year)
Livestock South Asia South East Asia East Asia
species (include Japan)

2010 2020 2010 2020 2010 2020

Beef 1.4 1.5 4.5 6.0 2.3 3.1

Pork 0.4 0.4 8.6 10.5 30.6 38.2
Mutton 1.1 1.2 0.5 0.7 1.0 1.2

Poultry 0.6 0.7 6.9 8.5 5.2 6.5
meat

Total 3.5 4.0 12.7 25.7 39.1 49.0

Rosegrant etal (1995) in Kol and Lukefahr (2008)
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COMPAarison among animals in meal
production

slow in growth and reproduction

need large area for forage production

(a luxury for arid , dry developing countries)
Less efficient in converting plant proteins to
meat than small animals like rabbit

Large ruminant 400-500 kg meat/fem./year,
Small ruminant 75 - 100 kg LW/ewe/year
multi-deck (verticullture system) produce high
yields in small area, but costly and results

o ‘ﬁ M‘lj! S | | between researches are inconsistent
-‘L"; “l“ ‘.¢ o — P ] i'."" _!_, : ] Y { i ' --_I"._I-' ':‘ "y . _'.'

=
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COMPariSon among ..

Highly productive, fast growing

small investment

small size, easy to market, easy to handle

- expensive feed, competitive to human food
- diseases, bird flu, ND, etc.

Highly productive, fast growing

small investment

expensive feed, competitive to human food
forbidden in some countries

diseases, hog cholera

= Highly productive, short reproductive
interval

= forage feeding, effective converting
plant protein to meat

= 40 - 120 kg/doe/year

= Not popular meat, difficult to market

= High mortality, diseaase problems




RABBIT PRODUCTION IN ASIA AND THE WORLD

Aftica,
73338, 6%

Americas,
152780,
13%

Data source: FAD statistics

Figure 1. Numbers of slaughter rabbits and the regions
share in year 2013
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Table 4. Numbers of rabbit slaughtered and share (t

region (FAO Statistics , 2015).

o the world) in different

Year |World Africa Americas Asia Europe Ghina Affica America s |Asia Europe China
Numbers of slaughtered rabbits Share of the region t:)a:;eitworld slaughtered

1961| 271336| 10083 7767 9630| 243856| 7000| 3.72% 2.86%| 3.55%| 89.87% 2.58%
1970| 333175]| 12084 8193 23835| 289063| 22000| 3.63% 2.46%| 7.15%| 86.76% 6.60%
1980 | 496627 | 21744 14137 | 43514 | 417232| 40000| 4.38% 2.85%| 8.76%| 84.01% 8.05%
1990| 630239| 55164 110200| 65675| 399200 64000| 8.75% 17.49%| 10.42%| 63.34% 10.15%
2000 883731| 64294 142164 | 303187 | 374086 | 258782 | 7.28% 16.09% | 34.31%| 42.33% 29.28%
2010 1130003 | 71790 152738 (571882 | 333593 |464525| 6.35% 13.52%| 50.61%| 29.52% 41.11%
2011| 1159673 73338 152780 | 596000 | 337555 |474704| 6.32% 13.17%| 51.39%| 29.11% 40.93%
2012 1174763 | 73910 158707 | 599322 | 342824 |478000| 6.29% 13.51%| 51.02%| 29.18% 40.69%
2013 | 1171578 74770 158713( 596340 341755|475000| 6.38% 13.55% | 50.90% | 29.17% 40.54%

Eadi=zn Penafilisn dan Pemnpgambanogan Parlaniamn
Keameantaran Partaniam

SempERsE. NP ATHSRL FET M RS
wrana Inhang  captar o, 1




Increase production of slaughtered rabbits in all regions, total
was from: 271 mill (1961) - 1,171 (2013)

— increase acceptance to rabbit meat ?
production from Europe is shifted to Asia , especially China

Rabbit production in Asia :

Initially is aimed at family meat consumption in the rural areas,
or source of manure for vegetable production

Micro-, small-scale operation, depending almost entirely on
forage feeding

Developing fast in SEA countries after the outbreak of bird flu
(Avian Influenze) in around 2000s

At present -2 developing to commercial orientation, pet n meat
- industrial = China

—"E'a. Eadi=zn Penafilisn dan Pemnpgambanogan Parlaniamn SepEResE. DA T ML P T e S
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Tabel 5. Production and Consumption of rabbit meat i

countries (Lebas etal., 1996)

n Some Asian

Country Estimated |Annudl Consumptio | rabbit meat importing and
prod. carcass | carcass n of rabbit | exporting countries
weighh production |meat Exports | Import | Balance
(0ooo tonnes) | (o000 tonnes) |(kg/cap/yr)

China 120 > 100 0.07 40.0 o) +40.0
Japan 0.03 0 3.0 - 3.0
Indonesia 50 20-99 0.27
Thailand 18 5-19 0.31
Viet Nam 18 5-19 0.27
Philippines 18 5-19 0.29
Malaysia 5-19 0.50
Srilanka 5-19 0) 1.0 -1.0
Bangladesh 1-5
Nepal 1-5
Singapore _ 0) 1.0 -1.0
Source 1 2 3 4

12 3and 4 in lebas etal, (1997]




Table 6. Summary of rabbit production in some Asian
Countl’ieS_ From various sources

Country Production Scale System Main Feeding Ref
Vieat, |00 purpose of
000 tons |heads g
China 660.000 Small-to Farmers+coop + Meat, fur, Pellet”, forages [1234
industrial - | industry wool , pet
India Micro- to Meat Pellet, forages |°
small-
Cambodia Micro- to Individual - group Ret, meat Rellet, forages, 6
small- by-products,
Vietnam 24.7 | 7,655. | Micro-to | Individual, coop, Pet, meat, Pellet, forages, |[7:8910
6 [ medium farmer group, Fur by-products
Thailand 6.8 [Micro-to Individual, farmer | Pet, meat Pellet, forages, |12
small- group, coop by-products
Malaysia 441.4 |Small- to individual Pet, meat Pellet, forages, 13
medium -
Indonesia 0.5 [1,053. |Micro-to |Individual, farmer [ Pet, meat, Pellet, forages, |41
7 | medium- | group, coop fur, lab use | by-products

» Success of micro- and small-scale
* Micro and small-scale depend primarily on forage f

products

Eadan Panafilian dan Pengambangan Parlanians
Kemanterian Parfanian

- attract other farmers to follow
eeding + some by- or waste
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Rabbit production in China

Table 7. Numbers of rabbit slaughtered and meat pro  duction in China

1990-2016.

Slaughtere | Annual | Stock10000 | Annual Rabbit Annual

d, 10000 growth heads growth meat, growth

head 10000 t

1995 15019.9 -11.25% NA NA 26.8 17.03%
2000 25878.2 17.08% 17781.7 12.62% 37.0 19.26%
2005 37840.4 11.34% 21764.1 7.66% 51.1 9.38%
2010 46452.5 7.33% 21500.7 -3.24% 69.0 8.49%
2012 48776.7 2.75% 22158.2 2.13% 76.1 4.10%
2013 50366.0 3.26% 22345.3 0.84% 78.5 3.15%
2014 51679.1 2.61% 22736.1 1.75% 82.9 5.61%
2015* | 52912.0 2.39% 22763.0 0.12% 85.0 2.52%
2016* | 54391.0 2.80% 22862. 0.44% 87.4 2.79%

China Animal Husbandry and Veterinary Yearbook (2015).* estimated data.
“The development in 20 years are almost 4 folds, from 268 to 874 thousands tonnes

Eadan Panafilian dan Pengambangan Parlanians
Kemanterian Parfanian
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TABLE 8. SCALES OF PRODUCTION OF RABBIT FARMS IN SHANDONG IN 2002

(QIN, 2012)

Number of rabbits

Number of

Number of

Percent

raised meat rabbit |Percentage | Angora rabbit
farms farms WA

50-99 9,960 80.98 29,117 90.88

100 - 299 1,522 12.37 2,285 7.13

300 - 499 479 3.89 484 1.51

500 - 999 242 1.97 106 0.33

1,000 - 2,999 66 0.54 41 0.13

3,000 - 4,999 15 0.12 7 0.02
5,000 - 9,999 12 0.10
10,000 - 49,999 4 0.03

Total 12,300 100 32,040 100

* Mostly are small- and medium-scale, only few are big farms - based on cooperation

with small farmers.

» Mostly use the comercial pellet feed.

* in 2002, number of farmed rabbit Angora is bigger thean meat rabbit =2 high

production of Angora wool




Type of rabbit produced in China :

Meat rabbit : (see table 8)

production (2013) = 785.000 tonnes

breed : NZW, Californian, Japanese white, Zika, Hyl a, Harbin big
white, Fujian yellow, etc... ( Qin, 2012)

Wool producing rabbit (Lai and Cai, 2008)

production (2002) : 2-5 tonnes = Usd 6.12 mill.

breed : German Angora, China Angora, Anhui Long Hair, French
Angora, Jiangsu Coarse hair, Zhejiang coarse hair,etc..

Fur-producing rabbit : (Lai and Cai, 2008)

Rex — production (2004) 5 million pelts

Meat rabbit — production 400 million pelts

Sells of fur in 2004 = 140,000 pelts for C¥ 12.49 m ill (usd$14.2/pelt)
breed : German, French, American, Venus and Jirong Rex, etc

4. Fancy rabbit — various breed
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'oductio

= A country with third biggest population in SEA — 93

= A country with huge export of rice

» High production of meat — 27 % of the total food sup
= Mainly from pork, beef, chicken meat, duck meat, mu

rabbit meat.
= A significant rabbit producing country in Asia, aft

= Rabbit population in 2012

mill in 2013

ply
tton and

er China

= 24.7 thous. tons (Binh and Ky Son, 2013)

2000 2005 2010 2011 2012 Growth rate
(000 heads) %
Pig 20,194 26,435 27,373 27,055 26,493 2.60
Cattle 4,127 5,540 5,916 5,436 5,194 2.15
Dairy cattle 142,702 166,989 1.42
Poultry 316,400 321,890 | 321,497 | 322,568 | 308,460 -0.21
Buffaloes 2,897 2,922 2,913 il 2,627 -0.75
Goat, Sheep 552.5 1,070 1,178 1,267 1,343 20.3
Rabbit* 1,985 3,450 5,360 6,379 7,655 32.1

Eadi=zn Penafilisn dan Pemnpgambanogan Parlaniamn
Keameantaran Partaniam
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Rabbit production increasing rapidly after the
outbreak of bird flu in 1998-2003, triggered the
demand for breeding stock and meat

= Rabbit price increases almost double from
45.000 to 80.000 VND/kg LW, while beef or pork
IS only 22.000 -23.000VND/kg LW

* Increasing numbers of small processing units
Increase the deman d for meat

= Most farmers -> maximizing use of forages/by
product feeds including rice

= Breeds are local (Re-, Black and Grey rabbits),
and imported (NZW, Californian, Panon, Hyplus )

= Extensive use of manure, including worm
production

= Hemmorhagies, dirrhea, pneumonia, scabies are
main diseases

Eadi=zn Penafilisn dan Pemnpgambanogan Parlaniamn SepEResE. DA T ML P T e S
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Rabbit production in Indonesia

= Avery populated country with 257 million
people throughout the archipelago.

* Main meat consumption are from chicken,
cattle, sheep/goat, ducks, very rare from
rabbits

= 1982 — rabbit production was started for
Improving rural family nutrition

= 2003, after the bird flu, demand for rabbits was
high both for breeding stock and also products
Including pet

* Farming is spread rapidly in the countries,
main ones in 14 from 33 provinces

A =




= Population is still low, about 1 million does In
2014

= Most Iy micro to small scale (5 — 500 does),
* Depends on forages/by product feeds

= A very profitable farming, with BC ratio 1.42
3.55, especially when involving feeding
forages and sold as breeding stock

= At present, mostly for pet, although meat
demand is increasing

= Most breeds are imported breeds
= High mortality due to diarrhea occured
during wet season.

Eadi=zn Penafilisn dan Pemnpgambanogan Parlaniamn SepEResE. DA T ML P T e S
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High interest is increasing to form an integrated r abbit farming
based on cooperative among farmers and investor
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Rabbit production in Malaysia, Thailand, Cambodia and
India

Production in these countries are similar

Mostly are for pet production, sold as pet, although some farms
already starting to produce meat, eg in Malaysia and India
Micro to small scale operation, depending mainly on forages,
except in Malaysia, where the scale at some farmers are more
than 400 does and using commercial pellets for their feeds, The
farm numbers, however very few

Rabbit production in Malaysia was encouraged by the Minister of
Agriculture for rural farming.

Malaysian Rabbit Breeders Association is active and
coordinating rabbit meat production beside frequent contest for
fancy rabbit

Eadi=zn Penafilisn dan Pemnpgambanogan Parlaniamn SepEResE. DA T ML P T e S
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....Rabbit production in Malaysia, Thailand,..

Total number of rabbit farms registered are 216 farms with total
of 430 thousands does in Malaysia

In Thailand, the rabbit production was encouraged by the Prince
Bhisataj Rajani who chair a program Royal Project Development
and Extension Centers, in which rabbit is involved. Projects were
started involving 89 farmers joined in 20 royal projects

The meat rabbit is increasing in demand, not only in the hotels
and restaurants for foreigners, but also for local market in the
big cities in Thailand.

Recorded population is about 6797 does in the 20 projects in
Thailand

Eadi=zn Penafilisn dan Pemnpgambanogan Parlaniamn SepEResE. DA T ML P T e S
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....Rabbit production in Malaysia, Thailand, ....

= Rabbit farming in Cambodia is still relatively low, and use mainly
for pet production purpose.

= However, intensive research was carried out through Cell Agrid,
on the utilization of forages including the use of water spinach,
guinea grass, leucaena etc.

= Rabbit production in India is also in the starting stage (Murali,
2013).,

= Meat are sold to the hotels and restaurants, but gaining more
popularity in the local people because of its healthy nutritious
meat.

= Farmings are spread in Hyderabad, Kurnol, Andra Pradesh, Tamil
Nadu, ttar Pradesh and East Himalayan regions

= Feeding roughages and mortality pattern were studied in rabbit
in East of Himalaya.
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Rabbit Research in Major Countries in Asia :

Summary of rabbit research carried out in some Asia n countries .

Area of China | India (Cambo | Thaila | Vietna |Malays | Indon
research dia nd m 1a esia

Breeding X X X

Reproduction X X X

Nutrition X X X X X X X

Housing X
management

Disease X X
management

Product X X X
Processing

Socio X X X X X
economic,
marketing

Cooperative X X X X
system




RESEARCH PRIORITIES IN RABBIT PRODUCTION -

1. Breeding
To create lines for high productivity rabhits suitable for specific areas, hoth
conventional and molecular

2. Nutrition
Imrovement of growth and reproduction and reduction of mortality through the use
of appropriate feed/forages/hy-product and additives and the health digestive
system, especially at small and medium scale farming

3. Reproduction
Improvement of reproductivity of the does and bucks at various altitude areas

4. Management
Improvement of management in housing system at small and medium scale
operation

9. Cooperative
to from an effective system of cooperation hetween company, farmers, coop and
government

6. Disease Control and Treatment
To find ways to control the attack or outhreak of diseases thru management,
vaccine or drug production in an eco-friendly ways.

1. Processing of meat, fur and fertilizers and strategy of marketing
Improvement of quality product of meat, fur and fertilizers and their marketing.

- To formulate a model of rabhit agribusiness, small and medium scale, based on group
farmers to empower rural economy, yet friendly to the ecology.



Problems in rabbit production and their outlook

* In the past 3 decades — rabbit production in Asia is
growing fast, from 40.3 millons 1985 to 596.3 milli  ons
(slaughtered) in 2013 -> may also increase
acceptance to rabbit meat, especially in China and
Vietnam

* Not so, for Indonesia, Malaysia and Thailand...-

‘bunny syndrome’ still occur for many people

* Micro- and small scale farming dominating the
production -> efficient, flexible, cheap and helping
many rural farmers, but it is slow to progress and
develop, difficult to adapt to technology, working
Individually, depends on middle man for selling
products, hardly practicing breeding management -
yet for the future this type will still exist and | mportant
for rabbit production

* Problems of organizing the large group of small
farmers; lack of decision ability, less competitive



...Problems in rabbit production ...

» Lack oh high quality breeds in many countries

» Insufficient research funds and long period for
breeding

= High labor cost (China), particularly with the indu strial
system as result of economic development

* Needs of improvement on technology such as Al,
auto-feeding, which somestimes are not effective

= Environment and housing control are not developed
for micro and small sale operation

» Disease treatment apparently is most preferred than

disease prevention, especially in the micro - medium
scale

* Findings suitable feeds appropriate for rabbits
Including nutrient requirements are still prioritie S

= Etc..etc..
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CONCLUSION

Rabbit farming is a lucrative business provided the production
is consistent and market can be determined

Number of farms and rabbit meat production increase from
time to time in Asia countries, although at different ‘speed’
between countries.

More and more medium and large scale of farming are
developed, but micro and small scale are still important parts
Cooperation among farmers, company and cooperatives
including role of governments should be sought

The potential of rabbit is high to contribute the meat for the
growing world population, yet improvements in each countries
needed to be solved -

A comprehensive strategy, with the help of rabbit association,
is needed to support this development going.
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