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FOREWORD

Over the First Long-term Dovelopment Phase (PJPT 1) from 1969-1991,
the livestock subi-ssctor, including that of amall ruminants, has developed
significantly. The sheep and goats of Indonesia are pralific. Howevar, to express
their potential for high production, impravemants in managamen, dissass control
and feed supply have to be made. The managomaent of small ruminant farming
has remaned largely the same over the past two decades although the
populavon of small ruminamts is increasing by 3-4 parcent annually. Small
ruminants are important in the developmaent of agricultural systems and for small
holders farmers they have a whole range of advantages over other livestock. But
of courss there are also some limitations and disadvantages, for example, more
srimals have 10 be kept to maat family needs and they are more susceptibls (o
pradators and are easily stolen.

In tha next Long-term Doavelopment Phase (PJPT 1) starting in 1994, the
livestock sub-sector has besn considered as one of the most promising eamerging
sectors and will receive high priarity in relation to improving the nutritional state
and welfare of rural poor paople.

It this contexy, it is expected that the developmant of the small reminant
ndustry will follow the agro-industnal approach set forth by the Governmant,
kesping other developmant objectives, such as consearving the environment and
improving farmers’ wallare in perspective. The demand for meat will obviously
increase (n the future dus to tha increase in human population, ingreéased income
as the progress ol the development efforts and increasad awaroness in nutnton.
In this regard, mutton and goat meat will contribute a great deal to meat the high
demand.

in addition, increased access to the international market will create
competitive marksts, and open attractive challenges such as that in the Middle
East. One aspect that may support the creation of international markets is the
developmant ol the golden triangle zone between Malaysia, Thailand and
indonesia. When considering the development of small ruminants we will have
to consider this opportunity and possibly increase the production of shesp in
North Sumatra and Acsh, and probably aiso n surrounding areas bke Riau,
through production systems integrated with estate crops.

CRIAS has had the opportunity to collaborate with US sciennsis and
institutions through the SR-CASP for many years, Many research activitiss have
alrsady produced axcellent results which have enriched our knowledge and skills.
The project has focused on sheep, with only limited attention to goats, although,
in fact, the population and importance of goats to our national economy, may
wall be graater.




The new technologies produced in CRIAS should be technically feasibia
and economically profitable, and more importantly socially adoptable and
environmantally sound. The major constraint that can critically affect small
ruminant production concerns the inadeguate fued resource, In the introduction
of exotic breeds in order to achisve high genetic potental, this important aspect
is often ignored.

The results of research afforts presanted in this workshop thraugh the
provision of smail grants to individual researchers of diffarent institutions would
likely provide & bener understanding of the state of art of science and
technology in our endeavor to produce new technologies for developing the small
ruminant industry. It is hoped that the conclusion and recommendations of the
meeting will be useful in continuing our task in research and development
towards a progressive small ruminant industry.

In this opportunity, | would like 10 express my appreciation to the SA-
CRSP for the support given and all who have worked hard in the preparation of
the warkshop.

Dr. P. Sitorus
Director of CRIAS



248485 23325

L B

I

ACKNOWLEDGEMENTS

On behalt of the Small Ruminant Collsbor stive Resssrch Suppon Progrem
(SR-CRGF), the adiors would Ie 10 thank O, P, Sitorus, Director of Central
Pasaarch Institute for Animal Sciences (CRIAS), Or. Kusuma Dhwyanto, Drector
of the Resesrch Institute for Arimgl Production (RIAF), De. M Sabrani former
Dwwcroe of RIAP, De. Andi Disjsnagars. Coordinator of Small Ruminant
Production System Network for Asia; Or Kevin R Fond, Lead Principal
Inventigator of SA-CRSP for Indonesa; O, G. Erc Bradford, Pancpal Investigator
SA-CRSP for Brasdng, Mr. Puchard Nishihars and Mr, Privanto Santoso from
Uneted States Agency for imsrmations! Devalopmant (USAID) Mission in Jakarta;
pod D¢ Pator M. Horne, Resident Scientint of SA-CRSP wn Sungu Putih, Norn
Sumptra. The workshop summatized in this volume would notl have heen
potsible without their support and encouragartinht '

The CRIAS, the PIAP and the SAUPNA ae acknowlidged lar thiir
suppon and co-spontoring the workshop Several coflbagues conttibuted o the
realizanion of the workshop and publication of these procesdings. Spegial
mantion goes to the escallont contnbution of all workshop partcipants and
collsagues at CRIAS HIAP and SRUPNA .

We wash 0 exprovg our appreceion to Mrs Josephine Prasatyn lor

having devolnd ertra hopds o prepaning the warkshop and lor ber valuatile hilp
in reviewing the manuseript and formay

e Sybandtieo
Cir. Pk &8 Gatindy




INTRODUCTION

Subandniyo and Ruth M. Gatanby

Small Ruminant-Collaborative Research Suppon Frogram,
P.O Box 308, Bogor 16003, Indonasia

Small Ruminant-Collaborative Ressarch Support Program [SR-CRSFI
Bctvibes 0 Indonesia started in 1980, SR-CRSP supports the goals of the
Governmant ol Indonesip 1o sustain and enhance agriculiural production,
espacially for sheep and goat production, Tha first fiva year activities of SR-
CRSP were concentrated in West Java, and the ressarch strategies are fotused
on the Intensive production system. The research in West Java is being
conducted in callaboration with Agency for Agricuttural Research and
Development [AARD) through the Resesarch Insttute for Arimal Production
IRLAPI.

tn 1984, the SA-CRSP began a rescarch project on integrating sheap with
rubber plantations in North Sumatra, Indonesia. This research (s being conducted
in collaboration with AARD through the Sub-Rasearch Institute for Animal
Production at Sungai Putih and the Rubber Resesrch Institute at Sungai Putih.
North Sumatra.

Howaver. working m two sites (Bogor, West Java and Sungai Putih,
North Sumatral, the SR-CRSP is able to reach only a small rargnt audhence. In
1991 the SR-CRASP started the Small Grant Program in which research projects
in all geographical areas of Indonesip are supported. The dea and decision 10
give out small grants was seen to be good, and the SR-CASF aiso started 1o give
small grants it Kenya and Bolivia in 1983,

The obyjective of the workshop is to present and discuss the results of
ressarch funded by the SR-ORSP Small Grant Scheme (o 13371 and other
resaarch results of the scientists who are involved with the S8-CRSF program.

The workshop was organized in 5 sessions for the presentation and
discussion of contributed papers, and genoral discussion. The first sesson
covered socio-economic aspects, The second was devoted to anmmal breedng,
reproduction and production aspects. The third and fourth sessions discussed
forage and nutrition. The last session included animal health and networking.

There wers 20 papers delivered and a total of 60 panticipants. Nine
papars were delivered by small grams recipients from scientists of Sumatra Uara
Univermity; RIAP; Vetennary Consultamt and libranans from RIAP and the




Research Institute for Vetennary Science (RIVS); Scentists from Sub-Ressarch
Insutute for Aremal Production at Gowa, South Sulawes:, Mataram University,
MMTmnthMhsﬁmuhtmmﬁmu
Lis-Kupang, East Nusa Tenggara Timur, Other contributed papers werne delivered
by sceentiaty from RLAP. RIVS, CRIAS and SRUPNA who are involved with the
SR-CRSP program.

The general dhscussion provided the opportunity for general pamcipaton
that ywided a sat of conciusions and recommendations for the vanous disscipenes
nwolved, the smaill grant scheme and networkeng.

We hope that these proceedings wiil conmmbute to the research and
development of small rummants. In particular, we hope that they waill be serve
as 3 referance for colleagues needing 1o compare and distuss thes views on
small numenant research and development » Indones:a
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DIRECTION OF FUTURE SMALL RUMINANT
RESEARCH AND DEVELOPMENT IN INDONESIA

Tieppy D. Soediana

Central Rezearch Institute for Animal Sciences,
Jatan Raya Papgjaran. Bogor 16151, Ingonesia

ABSTRACT

in accordance with changes n the insights or conceptl, strateges. and
policies of agricultural sector developmaent. livestock research and des sloprment
in Indonesia neods 1o be adaptied snd matched with the demand for research
outputs and the new challanges n the nexl Long Term Developrmsn Plan
Accordmgly . small rumenant research and devslopment shousd be deected towmd
ncraming the opportunity, sbildly and bl ol the bvestock sub-pecier
participants. particularly tha small rneminsnt larmers. These objectives may be
achiaved through: (1] research and development in pmall remenant technologees
[2) resasrch and devslopment in small remnant nhrastruchee and Iacines, (3]
ressarch and development of natural resources and environmental protection to
support sustsenabls small rumenant production systems. [4] ressarch and
development in human resources, and [5) resssrch and development in wmal
rumnant policies and nstitutions thas directly or ndieectly affect vestock
performance. Sofficiency. continuity, and flexibslity of funding for resesrch and
devalopment in kvestock in general, and emall reminants in particular, should be
improved in view of the magrutude and compleity of aress and problems o be
tachied These include funds for ressarch operation, dessemnation of resemch
resullz, and manienance and up-deting of resamch feciibas . In aidetion to the
axigting National Development and Routing Budgat and extemnal granty =nd losns,
financial arvangaments with privale enterpnies and prowwcasl Govermements
shaudd be enhanced Futhermore, different sowces of lunding should be
esplorad and 8 mudti-year Financing plan should be developed and sustsned




Introduction

Agricultural sector development and livestock sub-sector development,
as part of the averall national development program in the past, have improved
daily per cageta protein consumption from 1,40 gram n 1969 to 3,10 gram in
1991 with a 3.6B% annual average rate of increase (DGLS, 19921 Although the
relative share of Gross Doméstic Agricultural Product ({GDP) declined sharply
from 70% in Pehta | to around 20% at the end of the Five Year Development
Pian {Pelita) V, the hvestock sub-sector maintains its important roles in the
national economy and has increased its GDP share in the agricultural sector from
6% 1w 11.3% as a result of non-oil exports, providing high guality food and
creating rural job opportunities (Soehadp. 18331

Agriculture Sector Development Programs. The four major agncultural
development programs to be implemented in Pelita Vi are: 1) development of
imegrated smallholder farming, 2) dewvelopment of agncultural enterprise, 3)
diversification of food and nutrition, and 4| developmant of agricultural
afrastructure and facilities. With these programs. agricuitural development s
aimed at establishing a rasilieny, modern, and efficient agricultural sector
charactenized by s ability to improve tha weitars of the people, and i pushing
the growth of the related sectors as well as the natonal economy n general. The
annual growth of the agnoultural sector during the Pelita VI pennd s projected
a1t 1.4% whargin the annual growth for various sub-sectors are 2.5% (lood
crops), 6.4% Uivestock), 5 2% (fishenes), 4.2% (estate crops!, and 0.5%
tforestryl.

Livestock Sub sector Development Progeams. As a result of the livestock
sub-sector development programs in Pelita | - Pehta V, the comtnbution af small
ruminants to national maat producuon has moreased from 3. 14% (sheep) and
3.88% igoats) in 1969 1o 3.40% (sheepl and 5 18% (goatsl m 1991 These
figures imply that there were average annual ncreases of 6 33% (sheenl and
7.34% (poats) dunng 1969-1831 (DGLS, 1932)

To accomplish the 6.4% increase n s GOP, the livestock sub-sector
programs include; ncreasing meat, milk and egg production and livestock
population through impravements in breeds and breeding. reproduction and
feeding management, dissase control. and forage and concentrate production.
The program formulation (DGLS, 1993) for the targetl sccomplishment consists
ol 1) sectoral programs: development of smallholder livestock units,
establishment of large scale fivestock enterprises, developmant of livestock
faciities and infrastructure, and (2] cross sectoral programs: forestry,
transmigration, civil services, and food and nutrition diversification,



lﬁu:hﬂ Research and Development Programs. In accordance with
changes in the insights, concepts, strategies and policies of agricultural
development as stated earlier, livestock research and development in Indanesia
have 1o accommodate the increase in demand for livestock products and other
challonges during the PJPT Il In this respect, livestock research and
development should be directed toward increasing the opportunities, the ability
and ﬂ'." skilis of the livestock development participants, particularly the farmears.
The direction may be secured through the implementation of five major research
programs (AARD. 1833): (1) research and development in livestock techriologies,
(2} research and development in livestock infrastructure and facilities, (3]
research and development of natural resources and anviranmental protection 1o
support sustainable livestock production systems, (4) research and developmant
in human resources, and {5} research and develapment in policies and inastitubians
that directly or indirectly affect livestock production performance,

Present Small Ruminant Research and Development

National Standing. Nearly 89% of small ruminants in Indonesia are in the
hands of smallholders and less than one percent are ralsed under fully
commaercidlized opetations (Agency of National Export Development, 1988), This
fact indicates the important role of smallholders as the rearers of the potential
stock from which tha natonal ‘small ruminant production will be drawn.
Furthermore;, the national development program for increasing livestpek
population, including sheep and goats, through the distnibution of livestock into
transmugration areas and other areas outside Java has allowed small ruminants
to be even more widaly distributed among tarm households as an alternative
income-genarating actvity

Small ruminant productivity at farm level has been considerad low
compared with levels obtained &t experimental stations, The economic
implication of increased small ruminant productivity is obvious since small
ruminants are nearly equally distributed among smallholders and the potential
income generated from them contributes a considerable share of total farm
income (Soedjana e1 al., 1988). The potential is clearly observable and
demonstrated by thelr populations in West, Central and Fast Java, It is
interasting that these three provinces also carry the largest human populations
in the country. Small ruminanis seem 10 fit and complement the prevailing
farming systems in this densely populated area. The above reasons stimulated
the Central Rassarch Insutute for Animal Scierice (CRIAS) to collaborate with
some US institutions through the Small Ruminant Collaborative Resaarch Support
Program (SR-CRSP) starting in 1980. The Rasearch Institute for Animal
Production (RIAP), and at the present time its Sub Balai in Sei Putih, Narth
Sumatra, have been acting as the executing Institutions,




|\

Il

!1\"

Research Efforts. The SR.CASP program has conducted both on-station
and village-level studies Toc the past thirteen years. The on-station studips have
coversd broeding. feads and feading, managament and snvironmant, socialogy,
sconomca, and health disciplines that KRave produced numarous 1echnology
packapes and technology components. The Shesp Prolificacy project and the
Hair Sheep project have sxpanded the swength and intensity of the breeding,
nutrinan and haalth expenments, In addition, on-farm technology models have
bean testad starting i 1984 through an Outreach Pilot Project (OFP) in Waest
Java, and a similar program, called the Outreach Rasearch Project (ORP], in Sel
Putsh, North Sumatra (SR-CRSP Annual Reports 1988-1992).

Various ressarch outputs produced by research institutes, universities,
and private voluntary organizations in terms of breads, tachnical brochures, naws
letters. training materials, video presentations, scientific publications, policy
briefs and other forms of research rasufts have affected traditional farm practices
and tarmars’ visions for tha future. Various annual reparts of the SR-CRSP have
shown many advantsges of the technology packages and technblogy
components that have both direct and indirect impacts when apphed by
producers.

Studies on goats, however, have bean minimal although goats constitute
argund twa-thirds of the small ruminant population in the country and are found
in-significant numbers in many provinces. Basic production data of goats under
different production conditions and genetic improvemeant am still lacking.

Challenges for the Future, |t is known that the national sconomy in
gensral, and agriculture in particular, will depend on the availability and the
quality of natural resources, human resources, infrastructure and capital
resources, sciencs and technology capability, Insthutions, rules and regulations,
Limitations in the above factors can hamper development. For example, livestock
development will have to face himited natural resources. in both quantity and
quality, due to competition with non-agricultural uses. Furtharmore, livestock
technologies have to be applicable under the conditions of low agricultural
productivity dug to low quality of breeds, low inputs, inefficient production
practices and low managerial ability. However, capital resources s=em 1o be the
mast limiting tactor. and that access lo production factors is not egually
availlable. Therefore, agro-industrial approsches need to be paced to fill in the
gaps in terms of local materials, value added, jabor absorption and improved
forelgn exchange.

Ressarch outputs in the form of bidlogical products such as animal
breeds, grass varieties, vaccines and tha like nead to have an institution that will
maintn their existence and reproduce them as demanded by users. So far, there
s only one institution that maintains and reproduces rice varieties, Maraovar,
ivestock facilities and infrastructure in the villages are limited and, hence, not
sttractive 10 investors, Aules and regulations that are irrelevant and not

TIN



supporting improvemant in quantity and quality of ivestock products have 10 be
appraised and revised.

Prospects for exporting small ruminants and their products particulary
to Middie Eastern countries has further enhanced the possibilities for those
species o become an important export commeodity. As an example, Tha Agency
for National Export Development-(1988) estimated an annual demand for some
500,000 small ruminants by Saudi Arabia to be sacrificed during the period of
Idul Adha. One suggestion from that study was that Indonesia should davalop
a pilot breeding program for the Javanesa Fat-Tailed (JFT) sheep, that with the
1988 demand in Saudi Arabia, the consumers wera willing to pay for this specias
in excess of US$ 250/mead (Adnam, 1988).

The Indonesia- Thalland-Malaysia Regional Development Project (I TMARDF)
is ane exampls of the future challenges for aghicultural sector development n
Indonesia. North Sumatra and Aceh (indonesial, 14 provinces in southern
Thailand, and 4 states ol north Peninsular Malaysia are in the Triangle Growth
Canter. The proposal was submitted by the Malaysian Governmeant (1993} to the
Indonesian Coordinating Minister for Industry and Trade. In the proposal, sheep,
rubber-wond, fruits and vegeiables were the selected agricuftural commaoditios
considered to have bnght prospects in the future and need to be developed as
export commadities from North Sumatra and Aceh.

The challenge to increase produchivity and expand sheep raising in tha
two provinces above will have to includa the mtensity of sheap disease siudies
such as MCF or coryra as sheep 13 believed 1o be a camer of the disease and
gince the two provinces, particularly Aceh, also serve as locaton for Bali cattie
development. It is known that Bali catde, which are particularly susceptible to
MCF are one of Indongsia’s most important livestock and will be developed
throughout the country. Otherwise, sheep contnibution to the ITMARDP will be
mirimal. On the other hand, expansion ol sheep production in North Suematra and
Aceh will ba supported by the entity of the estate crops plantation. The most
promising result of a study on the integration of sheep and tree cropping is the
mutual share of resources betwean sheep (as manure producers and as weeders)
and plantations (leeds and forage resourcesi.

Furtharmore, development programs far the livestock sub-sector
nchuding small ruminant speces should also take advantage ol resources
available in the eastern islands, n terms of comparative and competitive
advantages with othar agricultural commaodities. The effon will, at the samas
time, support the decentralization concept to balance the interest of the central
and the local authotities in overall agricultural development. In addition, to
anticipate the global market and the trade blocks that will predominate in the
future, the challenges 10 livestock sub-sector development include improvement
in the degres of competition and production efficlency, and should no longer rely
only on governmant intervention or protection,




Apart from the above prabloms and challanges, research institutes,
universites and other parves working on ivestock and small ruminant research
will also face problems of man power avimlability, particularly for 1the subyect
arsas that are rate but headed. Posearch budget, redearch managemant, and
rtechnology ditfusion sirategles are another factors to contider. Solulions to

these problems sre a pre-condition for research institutes such as RIAP, RIVS,
and CRIAS to become strangst institutions.

Small Ruminant Research and Development in PELITA VI

Despite successtul target attainment, there are some important [6SS0Ns
to learn from the first Long Term Development Plan (PJPT 1), For example,
increassd agricultural as well as livestock production has npt yer directly
improved farmer's income due 1o price drops. In additton, from the market
vigwpoint, livestock products do not stand alone. They are associated with athar
products, and increasing or reducing the production level of one commodity will
atfect one or more of the others. Furthermore, ingreasing prmary agnoultural
products withaut imptavement in agro-industrial capacity causes a cutback n
production due to decrease n agricultural exchange rates. Moreover, product
quality, production efficlency, and compatitiveness of livestock products will
bacomea mare important in an open economy. Similarly, environmental issues
and the conservation of natural resources will make sustainable livestock

production systams as high # priority 8s the improvemant m  livestock
productivity itself.

During the PJPT I, improvermnents in many elemeants of livestock
production systems to support agribusiness and the rural agro-industry will be
required, These programs will be initiated in Pelita VI and continued in Palita VI,
with special emphasis on agribusiness expansion and integration, while in Pelita
VIll, IX and X the emphasis will be on the integration of urban and rusal
economies and the consolidation of agribusiness corporates

Issues of livestock sub-sector development which will become the man
themes of various programs of livestock research and developmeant are rélated
to the availability of meat, milk and eggs. improvement and distnibunon of
farmears’ income, improvement of livestock productivity and efficiency,
improvement of productive employment and business cpportunities in rural areas,
human resource development, poverty alleviation, degradation of natural
resources and environment, and general jssues of development and application
of science and technology in agriculture. These themes will be incorporated into
five major areas of research namely: a) livestock technology generation, bl
livestock infrastructure and facilities, ©) natural resources and environment, d
human resources. and e) livestock policies and institutions.



Small Ruminant Technology Generation. Research 1o genarate new smali
fumimant  mwmehnologes should cover wvaricus aspects such as  genstic
impfovemant. production technigues, post-hacvest handling and processing with
major themes of productivity, efficlency, quality of product, added wvalue,
improvement ol farmer’s income and welfars, and Toreign exchange earnings. As
scince and technology advance, the direction and methods for generating
technology will also change. Bratachnotogy will be taking tha stage in enhancing
the effectivenoss and the efficiency of breeding and various aspocts of
production and processing ol hivestock commaodities includmg small ruminants
Goat research must receive high pnonty in many disciphnary research aspects
such as breeds amnd breeding, nutrition, management, health and post-harvest
handling and processing of meat. milk and skins.

Agribusiness Infraztructeve. Small ruminants, 3s mantoned earhar, play
an antegral role i smaltholder farming systems. Thesa roles include hguidity
aspects (cash 10 meat short term needs|, income genaration, supply of manure.
for crops and ihsurance aganst rsk. All these lactors interidct o produce the
market forces which impact upon hausehold produntion decisions and help define
the markeing systems that have evolved to meet the demand for their products
{(Knipichaer & al., 1987). Resparch on infrasuucture and facilitnies for small
ruminants 5 aimed (0 gupport improvernent of the capacity and the auality of
infrastructyre  and  faciimies for the development of agro-mdustry ang
agribusiness. Amang research areas of importanca are maddls of small rumnant
processing industry, slaughter houses, holding grounds, and small ruminant
markets, Justification of the sustence of agnbusiness systums  through
approaches 1o measure the economic bepefits of small ruminant enterprises
(Amir and Knmachour, 19830 include partind farm  analysis  fnput-gutput
budgeting, production fusrctian analysis and whole farm analysis  Furtharmors,
therg are procedures tor evaluating the eftects ol a farm manager s nvestmant
choices on business profit, nsk and liquidity, such as caprtal budgeting or
nvestment analysis (Barry et al . 13750 The steps inclade (11 dentificatipn of
investment alternatives; (2] selection ol appropnate choica gritena, (3] the
collaction of relevant date. 14) the analysis of data and (5] the inmterpeetation of
rESults in wrma of the various choica criteri

Environmental and Natwral Reyowrces, Research onnatural resources and
environments 15 aimed at more ratonal uses of natural resourcEs taking o
consideration productivity, ethiciency, sustainability, and environmental safety
The expected outputs of this research program are nformaton on characterisnues
and distnbution ol natural resources and the suitability of snvironmaents for
various major livestock species. The research aras nclude! (1] Identification,
characterization, evafuation, and uthzanon of land resources, (2] conservanon,
charactenzation, evaluation and documantation of germ plasm, {3} improved
managemant of various land types, including less tavorable land types, marginal
land, and critical land, (4] managemeant of production and processing ol wastes
and (5) impact of production snd processing on environmaent



Hhenan Bespurcas Fowparch on homan seacarces s directed Towanmds
suppodting the smprovemant of tha quality of human resourcas nvoived o
bvastisck Farmeng antempeives wilh stopiiass on theit indapendance and ability in
thas mmspective tAsks Amaong the imiponamn ekearch areas ata (1) the status
of mEnpowe 0 valioue Dvastock Yeiming enterprises, (2] roles of small
raminants i povarty alleviation, rsl income, and emplaymiant genecation, 13)
gendet anatyxin in small raminent producton, (41 improvement of materigis and
mathods of wmnmg. sducation, snd oxtension o rursl areas, (%) identibcanon,
documentanen, and protection of indigenous knowledge and 1echnaology

{ivestock Pobcies and stitition. Research on livestock policles and
nstitutiong s ditected towards improwing the elliclunizy and elfectiveness of
pobcis, rules and regulations angl Institutions 10 support dmall ruminant
developmoent. Thae targat i the develogimant of appropriste levals of intervention,
regulations and doregulaton for optimal uilization of resources. Fassarch araas
of mmportance am: (1) smali ruminant price and rade policms, 12) investment
policy for small ruminant businesses, (3 insttutional assessmont of land
ownership, production shire, working relptionships, and cooperatives. (4] roles,
regulations and instinutions for ivestock producton; their functions, afficiency
and effoctivonoss

Technoiogy Diffusion. The strategy of technology diftusion s based on
the inhatent characteristics of the research products such as al breeds, b) data
and other informanan, cl technical pubilications, d) seientific publications, and &)
policy recommendations. The above regesrch products will become instruments
of the communication program, while information systems thar consist of
computenzed daabases of the products can ba sasily retrioved and exchanged
through an information network within AARD, CRIAS, universities, and other
partses (natonal and imematonall. Information and data on small ruminants can
be produced in the farm of prnted matenals or electronic meda. The existence
of tha Indonesian Small Rumindnt Ngtwork (ISEN) serving national interests and
the Small Rurminant Production Network for the Adin ISHUPNA)Y for regional
communicanon must be mantamed and axpandad.

Ressarch Managemaent. Among major issues in the management of small
ruminant research and development are research priortization, improvement of
research planning. staffing, and organization, flexible and integrated use of
human resources, and more regionalized research activities. The implementation
of the above programs réquines: 3) improvement of the structure and mandate
of the research institute and the Sub-Balais, bl human resource developmant, ¢
improvemant of research infrastructure and facilities, and di \/mprovement of
resaarch budgetng.

infrastructure and facilities for livesiock research and development in
ganeral should also be improved and utilized optimally. Improvement is especially
niieded in viow of priontized resparch areas such as biotechnology, and more




regionalired/decentralieed resparch activitins Improvement of facilities for batter
managemant and communication ncluding computerired informanon aystems
should 8lg0 be done

sutficiency  contimuity, and ety of funding tor small ruminant
tesmarch and devalopmant shoold be enpeavad 0 viaw of 1hae magnilude anid
complexity of areas and problems 1o be tackled by ressarch and devolopmeny in
the futuie
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ESTIMATION OF MARKET DEMAND
FOR SMALL RUMINANTS IN INDONESIA

Atan Priyanti

Research Institute for Animal Production,
F.0. Box 221, Bogor, 16002, Indonesia

ABSTRACT

The market damuusd Tor ganall nominants in ndonesias is asthmpted in this
study. Datn from the Central Buresu of Statistics and tha Diractorate Genorsl of
Livestock Ssrvican during the pariod of 1974 through 1390 ma analyzed. Tha
wdinary least squaties technigun s used to lsolate lactars delermining changes
in markat demand. Results show that roteil price of small ominant maat, oot il
price af bea! a5 substitate fTar mution and gont maeat, and par capira diaposable
Intonie are Imctors that significantly affect the amount of wimel ruminant maat
consumad. The demand lor small ruminants s inelastic as indicated by its price
elosticity of 0.5 and has positive incomp elesticity of 065 Tha gool of
govearnmant policy in ¢ffons 1o increase tha numbaer of small rominents in the
eauntry may be 10 ensure that output of this commpdity incresses al the same
e af ity demmnd.

Background

Indenesia is expenencogy a rapdly changing economic anvirornmaent and
implementing economic reforms that influence the growth ol the agricultural
sector and policies designed to meet the objectives of the hifth Fivaoyear Pian.
Rising incomes and changos i the demograptuc composibon af the populanon
have led to changes in food consumption pattarns that plice mcreasing demands
on the development of food processing and the livestock Jndustry in general as
well as small ruminant farming. Increased production of small ruminants has
raised the demand for secondary crops used as animal foeds,. Cantinuod grawth
in the small ruminant industry, as well as in the general agncultural sector, heips
to absorb Indonesia’s aver-increasing labor force and 1o promote a stabla tran:
siton to an ndustrialized sconomy.

Despite increases in total livestock production, Indonesia’s canasumption
ol animal protein is stll below the recommended daily nutritional standard of 4.5
grams poer capita. This is mainly due to the comparatively high population labaut
185 millian} vis-a-viz livestock numbers, and relatively high prices of livestock
products, espacially for families with low incomes who comprise the bulk of the
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populstsn. The palicy of the Governmant of Indoresia o 10 Incredas the number
of Wveatonh nchsding smoall rominanis o 1he country,

Small romunants sre an empariant compangnt of farming sy siems in many
arpaa of Indorasia. Small rummants are usually rajsed by smallholders mn rural
proas. and they provide 16 10 25 percent of family iIncome (Kaipschear ot al,
1983} Although farm familles meet most of their subnistence needs with food
crops, animaly are often the primary means to genaraie cash, stora capital,
provide tarmmg inputs such as traction and manuce for crop producton, and
provide high-Quality food for the househald

One consderation in the small ruminant industry 15 pnoe. Price changes
with time ate the result ol the complex aflects of seasonal, cychical, rrend, and
irregular factors, A study by Soedjana and Privant (1892) indicated that during
the islamic Holiday there is a-twenty-five parcant increase in small ruminant
prices

Tha objective ol this stutly wils 10 quantity and quality the market
demand function for small ruminants In Indonesia during the partod of 1874
threugh 1380, Computation ol prce and income elasticities for small ruminants
is considered to be importamt in deterinining how responsive changes in
consumption of small ruminants as a result of changes in retal pnce and
incomes. These elasticities have important implications for the development of
the small ruminant industry as well as for developing investment strategies in the
agricultural sector in Indonesia.

Model Developmeant

Underlying the assumption that the small ruminant industry has a
competitive market structure is a8 consumption-dependent maodal for small
ruminant demand (Tomek and Robingon, 19771:

QL = B; + B (PN, = By (P, + 8 IVILEY, + BdL), + & i
where:

0.l = per capita consumption af small ruminant meat (kg/year,
Pe = retail price of small ruminant meat (Rp/kg),

Fa = retail price of beal (Rp/fkgl,

YL - per capita disposable income (Rplyear),

| = consumer price index (1966 = 100),
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L - population (persans),

L - 1.2.....17 ohservations,
B.8,.... 8, - dstimates of tha paramater, and
L] b @rrnr 1enm

Data from the Central Burssu of Statistics and the Directorate Genural
of Livestork Services from 1974 to 1990, a 17-vear penod, ware used w this
study (Central Bureau of Statistics, 1974, 1975, 1878, 1880, 1983, 1985,
1988, 1991 and Directorate General of Livestock Services, 1975, 1878, 1980,
1983, 15985, 1988, 1991) Al of the rupiah vanables, such as disposable
incoma and retail prices, wers converted to feal values 11866 = 1001,

An ordinary least sqguare (OLS) mehnmus was used 10 astimate gquation
1 (Judge et al., 13BEI. All the explanatory vanables. except retal price of small
ruminant meat, weore expected 10 have & positive melationship with the
consumption of small ruminant meat. The OLS procedure of SHAZAM (White et
al,, 1990} was used 1o perform the analysis and test for autocorrelation,
hoteraoskedasticity and multicollingarity.

Results and Discussion

~ Per capta consumption of small ruminant meat and bee! ncreased
steadily during the periad of 1974 thraugh 1990 (Figure 1), The consumption of
small ruminamt meat was only one-third of that of beet Table 1 shows that small
ruminant meat consumption increased by between 10 and 21% sach five years.
The rate of increase has been rising steadily except during the third five-year
plan (Pehta I}, The rate of mcrease in bes! consumglion ross throdughout the
penod.
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Figure 1. Small ruminant meat and beef consumption; 1974-1990



TABLE 7. PERCENTAGE CHANGE OF SMALL RUMINANT MEAT AND
BEEF CONSUMPTION: PELITA |I-PELITA IV
ISECOND FIVE-YEAR PLAN TO FOURTH FIVE-YEAR PLAN)

l#ﬂ
% Change in meat Consumption

Penod

Small Ruminant Bowl
Pelita Il 11.95 12.05
Palita Il 10.84 14.687
Palita IV 20.87 22.97

Source: Cantral Bureau Statistics (1974, 1875, 1978, 1980, 1983, 1985, 1988,
18811

With regard to price, Figure 2 shows that there was little differenca
between the price of small ruminant maat and beef. During the period of 1874
through 1990, these two prices increased in parallel,

Table 2 presents a descriptive summary of the varables used 1o estimate
the model with 17 years as the number of observations, The STAT procedure of
SHAZAM was used 1o perform the analysis.

Par caplta consumption of small ruminant meat 10,/1) had 3 mean of
0.32 kpiyear, a minimum of 025 kgiyear and a maximum of 0.45 kg/year. The
variabifity of O /L was large as indicated by standard deviation of 0.06 kg/vear
The retail prices of small ruminant meat (Pl and beet (Fy) had means of
Rp.2.539%g and Rp.2,925/kg, respactively. The vanability of P and Py, were
large as indicated by the standard deviations. Per capita disposable income (/L)
had a mean of Rp.381, 180/year, with very large varlability as indicated by the
standard deviation, Finally, the poputaton (L) had 3 mean of 150 million persons.
It rose from 130 million to 180 million during the pariod of study.
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Figure 2. Small ruminant and beaf prices: 1974-1980




TANE 7 DESCRIFTIVE SUMMARY OF VARIABLES

Vanabls Names Muan Standard Minimum  Maximum
Digviaton

QA lkg/vear 0.32 0.08 0.25 0.45

P IRpikgl 2.539 1.433.3 787 5,500

Pe (Rl 2. 815 1,695 B12 6.500

YA (Ap/ymar] J81.180 260,670 68.324 918.510

L imillion persons) 150 i6 130 180

OLS was used 1o astimate the coelficients of taclors which determins
changes in small ruminant meat demand. Results ol thin analysis are shown mn
Table 3. All of the parameter estimates of independent vanables are squal 1o
mero, All of the coefficients estimated, except that of population (LI, have the
sxpectod signs and are srgnilicantly differant from zevo.

TABLE 3. OLS RESULTS OF THE ESTIMATION MODEL

Variable Name Estimated Standard
Coetficient Error
Constant 0.281"° 0.114
Pef - 0.605™" 0.187
(P ) 0.181" 0.114
(Y/i 0.647 0.3am
L 0.445™ 0.873
Number of observations = 17
Adjusted R-Square = 097
F-test = 177.65""
= non-significant
" P< 0.01
"P< 0.05
*P< 0,10

The OLS estimaton indicates that the parametor estimate on retail price
af small ruminant meat 18 negative and statistically significant which means that
consumpiion of emall ruminant maeat has a negative ralation with 1ts price. This
implies that decreases in the retall price of small ruminant meat increase s
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consumption. This is expected becauss price theory predicts an inverse
relationahip batwean price and Quantity consumad.

The paramater estrmate on retail prce of beef is positive and statistically
significant which implies that increases of the retall price of beel increasa the
consumgtion of small ruminant meat. On the average, retail price of small
ruminants meat is cheaper than that of beef [Rp 2.539 ve RAp 2.926). Theretore,
consumers shift their purchases toward the refatively cheaper product, Le., small
ruminant meat, yielding an increase in tha demand of small ruminant meat.
Assuming that thae consumer is mamminng utility or satisfaction. he/she tends
to substitute the relatively cheaper commadity for the more expensive 10 remamn
at the highest possible level of utility within the constraint of avalable income,

The parameter estimata on paf capita disposable income (Y/1) is positive
and statistically significant. As pef capiia income increases consumption of small
rumeinant meat \ncCreates

The parameter estmare on population (L) was not significant which
implies that the study fal to reject the null hypothesis that par capita
consumption i independent of populaton.

Regression diagnostic procedures wera cammied out to detect wiolations
in the undertying regression modael assumptions. The diagnosnc procedures
included in the study were sutocormelanon, heteroskedasticity, and
multcollineanty

The disturbances are sand 1o be autocorrelated when the equation amo
e, depends on the values ol the previous errors Lluoge et al, 198B),
Autocorrelation s usually associsted with time saries data, of in & situation
whera the sample observabons ¥ and tha control variables X occur ot differsnt
POINTS N e

The optrons of RESID and LIST under the OLS procedure give the valuas
of Durbin-Watson (d) 1est and estimated rho. The results show that d = 1.0485
and estimated rho of 0.407. The crincal values ol the bounds test are
d’ . =1.015 and d’, = 1.536. Since d", <d<d", the bounds test is inconclusive.
However, there is another alternative if d<4-d",, accept the null hypothesis
Using this calculation, the results indicate that the study fail 1o reject the null

i5. This implies that the OLS procedure yields an unbiasad and efficiant
estimates.

Heteroskadasticnty 5 the formal name for 3 non-constant vanancs m tha
disturbance term across observations [Judge et al., 1988). The HET option in
tha DIAGMNOS procedure of SHAZAM was used 10 test for the existence of
heteroskedasticity. It was found that the degree of heteroskedasticity was ot
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significant, which means that the use of OLS procedurs will yield unbinsed and
etficmnt satimates

A major practical problam that multicollinearity poses la the large
miandard errors of the astimated regression costficiants which is often referred
to as insmability of the regression estimates (Belsley ot al., 1880},
Multicollineanty exists when one or mora of the explanatory variables s a linsar
combmation of others.

Under the option of this PRINCIPAL COMPONENT analysis, SHAZAM was
used to give the values of the condition indexes and the variance proportion of
e estimate sccounted for by sach principal componont, Results indicate that
the source of the linsar dopendence among the explanatory vanables s not
obwvious, and thus will cause naither substantial variance inflation nor great
potential harm to regression estimates.

The study focuses on the responsivenass of quantity demand lor small
ruminant maat 1o price changes. The most common intefpratation of this
relatonship is the concept of own-price elasticity of demand. The own-price
slasticity of demand coefficient is the percentage changs in quantity demanded
given a very small percentaga change in the price of that commodity, other
factors held constant (Tomek and Robinson, 1877},

Elasticities can be determined direcily from the parameters estmated in
the linear rogression equation. With regard to price elasticity the results show
tha the demand for small ruminants is inelastic. A one-percent increase in the
retail price of small ruminant meat reduces quantity consumed by 0.5 percant.
Carison and Scholz (1991) estimated amall ruminant demand elasticity from the
animal trader’'s point of view. They found that demand elasticities for lambs,
yvoung adults, and adults were 0,37, 0,22, and 0.09, respectively. Even though
the magnitude of these estimates are a slightly dilferent, it seems that from both
the consumers’ and producers’ points of view small ruminant demand is

inelastic.

Incoma elasticity of demand is a measure of the responsivenass of
quantity damanded to changes in income, other factors held constant. This study
indicatas that for small ruminant meat in Indonesia duning the period 1974 10
1990, tha incoma slasticity is positive, averaging of 0.65 over some range of per
capita disposable incoma. This implies that a one-percant change in par capita
disposable income changes current consumption of small ruminant meat by 0.65

parcant.
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Conclusion

Tha resulls of the study indicate that the retail price of small rumenant
meat, the retail price of besf. and per copita disposable income are the imporiant
demand shifters tor amall rominant consumption in Indonesia

The price slasticity of demand is 0.5 implying that consumption of small
ruminant meat responds inversely 1o changes in'its retail price. Incomea elasticity
of demand s 0.65. implving that the consumption of small ruminant maal
responds m the same direction as changes in per capite disgposable income

The policy implication of the preceding analysis (s that changes in small
ruminant production should match the demand for those products over time, |If
supply for small ruminants grows more rapidly than demand, prices will fall,
thereby benafiting consumars who would require less incame (o purchase the
same quantity of the commodity. On the othar hand, 1alling prices would reduce
incomes of producers. thereby potentially causing them to reduce supply. Using
this idea, the goal of govarnmant policy may be to ensure that output of each
commaodity increases st the same rate as lts demand.
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PRELIMINARY SOCIOLOGICAL EXAMINATIONS OF
OUTREACH PROJECT MEMBANG MUDA [OPMM)

Sri W. Handayani', Ralph B. Brown®™ and M.F. Nalan®

Hesearch Institute for Animal Production’,
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ABSTRACT

This papee I8 & preliminery examination of the Small Ruminant-
Collaborative Rassarch Support Program [SH-CRSP) aponsored Outreach Project
Mambang Muda. With the introdoction of SR.CRSP tachnalogy adjustmeants by
housesholds to previous Inbor practioss must be made. This poper analyzes what
soms of thosa adjustmants have baen in terms of faeming practices and labor
afiocetion o specific housshold tesks shd economic activities including caea for
small rominants, We examined siz different household types within the plantstion
tor comparison purposas. Four diffarent survays wers atdministerad to the six
difwent housahold types. Esch housghold typn was représented by 12
raspondant houssholds. The first threa survoy groups were Nucleus Estates Small
Holders (NES), The lasi threa survey groups concantraled on parmanant lnborars
of the rubber estate. We found that two main substantive lzsues need 1o be
investigated furthar in the OPMM project: overtapping and tha problem of
carrying capacity of tha plantation for shesp in differant stages of the traes’
davalopmant.

Intraduction

Indonesia is one of sevaral countnes which has emphasized projects
designed to help disseminate specific technology to farmers. One such project
that has been widely implemented by the Indonesian government is the Nucleus
Estate Smallholder [NES) schome. The NES provides land, new high yielding
rubber clones, housing, cradit, and sxtension services 10 Its paricipants.

‘prasant address: Department of Sociology, Mississippi State University,
Starkville, MS 387682, USA
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In essance, it & a modemn “homuesteading” scheme. However, the NES
project represents & major daparture from pravious policy in that it is the fiegt
smaliholder rubber developmant project whote intantion 15 1o provide the above
sarvicas to o group of households over a refativaly emall area. Addionally, NES
participants--moast oftan from the poorest economic strata of Indanesian sociaty -
are 1O recelve a cartificate of ownership after a specified pariod of time working
the rubber trons. Though thie NES |s composed primarlly of the "sconomically
weak” It includes many different types of people—from those with no pravious
rubber experience to formar plantation laborers. With the introduction of tha NES
concopt in 1977, Governmant participation in estate plantations has expanded
rapidly through Public Estata Companies (FTPs]. Thesa provide support to the
smaltholders surrounding a Nucleus Estate site (World Bank Document, 1989).

One major problem faced by NES participants is they have little or no
incomae genaration from their rubber trees during the early, immature period of
the trees’ growth (1 to 5 year old). This is a difficult time for the NES farmers
as they are strugglng "to make a go of " in rubber harvesting. And as many
NES participants havi had little or no experignce in rubbear harvesting, it s also
a critical time for the trees (that they are not tapped too early) as well as the
farmars [that they sutviva long enpugh to get their first harvest). It has besn
obsarvad that during this early, immatura period of the trees’ growth, grasses
are abundant under tha trees as @ mature leal canapy has not yet developad
which shialds the sun and thus inhibits the growth of grasses under the trees.
Consequently, to augment the income of NES participants in this early growth
petiod when the trees are not yet ready lor harvesting, attempls have besn
made to integrate small scale sheep production to utilize the grasses under the
young rubber trees. it is hoped that sheep production will provide additional
income for NES participants during ona of the most difficult periods of the NES
schame-—gotting started--and thys keep the parvcipanis in the program.

This integration of sheep and NES sites has bean tried in several places
to date. One such place is in Membang Muda, Gunung Lonceng. North Sumatra.
Known as the Outreach Project Membang Muda, lor OFPMM) OPMM is, in fact,
an "on-farm” research project used o test and demonstrate the efectivenass of
this sheap/rubber integration within a government sponsorad program—the NES.
The results of the OFMM project have potential national level impacts as it
represents a sustainable and readily adoptable technology for smallholder
familigs. At this time, however, such integration practices have only been tried
on a small scale such as in tha Membang Muda NES,

OPMM has two unique characteristics. Fiest, it targets smallholder rubber
producars; and cecond. & swte rubber estate company (PTPII) provides

backstopping through loans and extension services, both of which are essantial
10 the success of the project (Sembirmg and Scholz, 1991]).
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Objectives of the Stwudy

The objectivas of this study were twofold: (1) o0 gain a better
undarstanding of the mannar in which smallholder rubber farmars and plantation
laborer households respond to new technology and productive resources—the
Small Ruminant-Collaborative Research Support Program (SR-CRSP| sheep and
it suppart services, and (2) 10 evaluate the project and identity its strengths and

waaknesses. Both objectives will help improve the davelopment of the project
mn the future,

Theoretical Framawork

As tha objoctives stated above indicate, the analysis was ta be carried
out at tha housshold level. This level of analysis reveals how participating
households have adapted and responded 1o the project and SR-CRSP technology
to date.

As the OPMM farmars are part of a larger peasant economy particular to
this region of Indonesia, any analysis of these larm families nesds to consider
the theoretical literature concemning the nature of peasant economies and the
role of peasant households within them. This speaks 1o the notion that the two-
the peasant economy and the peasant household--are inseparable, Consequently,
actions from the peasant household will be closaly tied to the existing ecological,
social, and political constraints the local peasant economy engenders. For the
purposes of our study and for future use by the SR-CRSP, this inssparable
connection must be considered as any rapid change in the larger environment of
tha peasant housghold reguires a dynamic response by the household o adapt
to the changae. It is for this reason we treat the peasant housshold as the basic
unit of analysis and as a production unit versus individual members of the
househald.

Using the paasant household as a unit of analysis is also theoratically
justifiad through tha work of Friedmann (19868). She argues that the paasant
household acts as the focal unit when it comas to questons of labor allacation.
In assance, the household oparstes ss a domaestic economy whara all major
production inputs are suppliad by every mamber of the househald, each playing
a rola in the production process with roles baing determinad by the pearceived
sconomic importance of the production activity. Older mambers of the househaold
will allocate the majority of their time to primary economic activities, while
younger members are responsible for sscondary or supplemental aconomic
activities. Thus, the amount of labor allocated by 3 household and the various
ways it can be allocated will be determined by the twotsl amount of labor available
to the housahold and the different ages of the laborers. The availability of labar,
and hence the potantial amount of labor that can be allocated, is contingent
upon the demographic charactenstics of the housshold, Tha demographic
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structure (10 . size. age, and gender) of households thus plays a major role in the
amount ol labor sliocated and How it will be used, As mentioned by Gues:
(1989) “the sira of the household can be sxpecied to affect the amount of labor
available. The etfect is in terms of gross amounts of labor used; the larger the

household the greater the availability of labor and tharefore the larger the totsl
amount of labor allocated for production activities. ™

Furthermore, Chayanov {1966) argues that demographic ditferantiation
occurs throughout the life cycle and dictates the extent of the household's
participation n the larger pconomy, It means thar family size and age-sex
composition have direct effects on labar inputs for the peasant household. Thus
the more capable membaers available in a household, the greater the economic
activities of the household, In sum, hausehold size and life-cycle stages of family
mambers affect the genaral labor allocation strategies that peasant famllies can
tallow. In situations where strategies of diversification of production are desired
(for example, integration of small ruminants with rubber treas), smaller and
younger househoids are forced to allocate several occupational roles to individual
members, while larger households can creste individual “occupational
specialization™ with hpusehold members undenaking ditferant tasks

Importance 10 the Indanesia SR-CRSP In Sumatra

Consideration of household darmographics and labor allocation are two
impanant areas of study for the sociology component of the Indonesia SR-CRSP
in Sumatra. Documenting how peasant households have responded to induced
changes—like the integration of hair shaep under rubber trees--will help the othar
components of the Indonesis SR-CRSF in Sumatra understand how labor
allocanon sirategies of smaliholder rubbier producers affect the adoption of the
SR:CASP technologies beng produced. Additionally, this information can help
idenufy appropriate target groups for SA-CRASP rechnology. Indeed, the purposs
of the "On-Farm* projects like OPMM is to observe the application of the SR-
CRSP technologies in & natural setting. Consequently, when sacigiogical factors
such as family demographics and labor allocation swategies are accounted for
undes these natural conditions, more accurate assessments of the effectiveness
and viabllity of the products of the other SR-CRSP components can be achieved.
in other words, the technologies being developed as part of a holistic SR-CRSP
package may be more appropriate for cernain groups over others. The sociology
component can address this. if these differences are not accounted for, the
package as a whals or various parts, may receive undue cribicism as 1o its ovarall

appropnataness. It may simply be a matter of the overall appropriateness for
different groups.
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Research Design and Data Collaction

Imreduction of SR-CASP technology has and will continug to Create.
adjustments by households to previeus labor practices. We were interested |
analyzing what some of those adjustments have besn. Additionally, since major
changes in farming practices often require significant adjustments in the amount
of labor and the times when it is required and by whom, we wanted 1o examing
& wide spectrum of household types within the plantation to see how gach has
ot may adjust, We adiministered four diffarent surveys 1o six different household
types. Those grolips which had received SR-CRSP or Sub Balai Penelivan Ternok
Sungai Putih {SBPT) sheep were glven the same survey as those which had their
own animals (one survey far NES and one for Permanent labor respectivelyl.
Each household type was represented by 12 raspondent households. The number
of respondent households was limited by the number of farmers who had
received sheep from the project—twalve. The six survey groups are as follows:

1) Nucleus Fstates Small Holders with SR-CRSP Sheep—0ut Reach
Project Membang Muda (OPMM).

2) Nucleus Estates Small Holders without SA-CRSP Sheep or other
animals-- Mamhang Muda.

31 Nucleus Estates Small Holders without SR-C H‘;F Sheep but with
their own animals (Sheep, Goats, or Cattlel--Mambang Muda.

4) Parmanem Laborers which received SR-CRSP shaep in 1988.
5] Parmanent Laborera with no animals.
6) Permanant Laborars with tner own ammals,

The first three survey groups (1 through 3} were Nucleus Estates Small
Holders (NES), The last three survey groups (4 through 6) concentrated on
permanent laborers of the rubber estate, These are pprople who are provided
housing by the plantation. Their main livelihood and potential pansion comes
from a monthly salary from the rubber estate and not from ownership, or
eventual ownership of land. In 1988, wwelve permanent laborer households
receivad sheap from the SBPT. Though the SBFT has mamtained extension links
with these households through an estate extension worker, direct linkages have
not been mamntained. In all six survey groups, the issues of land ownarahip,
additional income generating activitiess or plans for such, household labor
activities, and housshold expenses were examined. Additionally, labor allocation
and various problems associated with the kasping of animals were explored for
those who had animals.
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Tha OPMM project was developad in September, 1981 when twalve
smallholder families were chosen to receive 4 ewes and 1 ram with the condition
that after four years, they are to give B ewes back to the project as payment.
OPMM is located in atdeling B about 18 kilomoters from the main office of PTP
Il Membang Muda. There are 77 households in afdeling B involved in the larger
NES project. In this plantation area, the government estate company (PTP 111, in
Mambang Muda, North Sumatra—-about 250 km from Medan) is responsible for
administering credit and extension services to OPMM participants and about 700

other smallholder rubbar farmers who are also pant of Indonesia’s resattiement
schomae (Scholz, 1882).

The data from all six sample groups was collected through surveys and
in-depth inerviows. Two project extension personnal conducted the surveys
with the project participants and Iaborers in OFMM. Data collectad in the survay
included: household composition, all sources of household income, farmer's
knowledge on raising small ruminants (i.e., breeding and nutrition), farmer's
attitudes on raising small ruminants, and problems and constraints in raising
small ruminants. The survay also recorded labor allocation for various activities
for all family members above the age of eight.

All activitias of household members were categorized into domestic and
non-domestc activities which included: rubber production, other on-farm wark,
household work (cooking, washing, tending children, wood gathering and other
cores) and school (both ragular and religious schooll. Rubber production was an
agoregated vanable constructed from: maintenance of stands, tapping own
rubber, and working an own rubbar, Interviews took place in the aftarnpons and
avenings at the rate of approximataly two households a day for sach inerviewer.

Research Results and Discussion

Chavracteristics of Housphold and Land Ownership. Household
charactenstics are raported in Table 1, The average age of the housahold head
(considered in this report as the male head of the household) was 38.8. while
the average years of formal education of the household head was 6.3 years. The
average household size for all groups sampled was 6.5 members with the
number of adult men and woman at 1.6 and 1.5, respectively and the number
of children at 3.6, The madian household size for rural Indonesia is 4,5 persons
(Biro Pusat Statistik, 1982), which is slightly lower than the median size of 5.8
found in our samples. In terms of occupational background of farmers before
they became NES participants, most were landless laborers working either as
casual fabor (24%], temporary labor for & plantation company (51%), or as

retirees from the plantation (12%). Among the respondents. only 35% had beon
farmars.
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uﬂi:hwuhnﬂadwmd-ﬂuhlﬁmhuudlmnm producton, while

wmmmmmnummmmmmnmwmm

o usE at retirernent (age 55) when they had to remove from the estate company

lands

TABLE 1, HOUSEHOLD CHARACTERISTICS AND MAIN OCCUPATION OF
FARMERS BEFORE BECOMING NES PARTICIPANTS OR LABORERS

IN THE PLANTATION

%ﬁu

Vanables Over OPMM NES Labor Labor
all wISR* Proj. w/SR

Ava Ags of

Head House 388 385 370 3182 372
Education

of Head (yr) 63 65 60 73 5.8
Family Size B.5 68 68 B9 6.5
Ave.f of Adult

Man 1.6 1.7 1.3 1.5 1.4
Ave.¥ of Adul

Women & 13 1.2 1.8 1.3
Ave. ¥ of

Children 35 42 44 28 2.8
% Occupation

Farmer 35 42 25 256 26
% Casual Labor 24 42 5 17 17
% Temporary

Labor in

plantation 51 16 42 58 68
% Retired from

plantation 12 - b = -

*SR = Small Ruminants (w/ = with)
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TABLE 2. LANDOWNERSHIP QUTSIDE THE PLANTATION

Varialves major’ Parcentage (N}
OPMM L0OO0 J31.3 14)
NES with SR 4450 33.3 (4)

NES wathout SR v

Labor in Project 9600 658.3 15)
(with SRI
Labor non Project

lwath SR 5333 25.0 (31
Labor without SR 2400 25.0 {3)
Average for

Total Sample 5400

In North Sumatra’s wvillages. the position of the househald in relation to
its accass 10 resowrces i an impartant determinant of what type of household
economic strategies are adopiod (Handayani, 1991; Handayani, et al., 1983).
Easy access to adequate land for agricultural pursuits can faciiitate househaold
mambars’ involvement in household agricultural production or &nabla the
household, as a production unit, 10 invest funds ralsed by sale of agncultural
products for other types of economic enterprises like raising small ruminants.

Household Labor Alfocation. Labor allocation patterns for household
members for domestic and non-domestic work are presented in Table 3. The
average household head allocated nearly 8 hours a day (8 hours and 38 minutes)
in domestic and non-domastic work. OFf those interviewed, NES participants
spant about 6 to 7 hours in rubber production activities, while plantation laborers
worked about 8 hows every day, Furthermore, most wives of NES participants
assist their spouses in the field harvesting rubber, whareas wives of plantation
laborers usually had a part time job as a temporary worker in the plantation.
Conseauently, they work everyday for 4 10 b hours earning around Rp, 1500 per
day in wages.
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TABLE 3. TIME ALLOTATION OF HOUSEHOLD MEMBERS ON DOMESTIC
AND NON DOMESTIC ACTIVITIES, IN HOURS AND MINUTES PER DAY (%)

e — —
Houzehold Owvarall  OPMM NFS Labe Labof
Members wiGH® Pij wiSR
Father* B.36 7.4% B.40 9,00 9,00
(98} 1921 {100i 1100) 1100)
Mother! 807 6.50 B.35 8.15 8.29
(100§ {100) 1100 (100} (100}
Sons' 1.456 1.08 1.27 2.10 214
B8 1831 191 81 (8.3}
Baughters’ 255 1.49 233 414 302
192} (821 (10D 183 11000

*SR = Small Fuminants w/ = with)

* Domestic and non-domestic actiwhes for lather and mothaer include
wirking in the plantation,

* Sons' and Daughters’ activities are only lor household activities such
as washing dishes, cleaning houses, sweepirg lloor, wasting cloths, Schooling
and amall ruminant activities are not included i s category

NES farmers are assigned two Mectares of High-yiglding tubber tree
clongés. Thesa are normally tapped every other day. Tapping consists of removing
a thin panng of bark batween 15 mm to 20 mm in thickness. The cut 1s made
on a quarter or perhaps a helf circumtberence ol the trunk of the rubber tree at
an angle which permits the latex to flow down along a vertical cut nto a
collecting cup. The tapping panel itsell runs from top left 1o bottom right in order
to cut a larger number of the latex-bEaring vessels running in the opposi
direction [personal commurnication with Assistant Afdaiing Bl. Tapping is dons
in the early morning when the tree is in turgor angd the flow of latex is the most
rapid, The harvesting of produce. or tapping, of any one group of trees averages
about twenty five years, alier which the old rees are up-rooted and the grounds
replanted with new wees. Thus, in 8 normal day, a farmer spends around seven
to eight hours working on 500 - 550 trees per hectare, rests a while, and then
collects the latex from the collscting cups, After carrying the latex buckets 1o
collacting tanks, the farmes goes home and starts working agan for another twao
to three hours at cleanng grasses which grow around the trees. Usually family
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members ssa:ct in collecting latex andior clearing grasass as the job of tapping
itzei! reguires @ great deal of skl

For household work or domestic activities hke cooking, cleaning the
house, wathing clothes, etc., women play the major role. The mather spands
about 8 hours a day doing house work. in the survey, labor allocation on
domestic and non-domestic activities did not take into account child-care
activities. Yet, child care is very time-intensive for women, particularly during the
first few years of a child's life. It is difficult to assess the axtent to which chiid
care represents @ consiraint 10 women's incoma earming activities, especially for
women who hve mside the plantaton company in which they are typically
empioved as temporary laborers for the plantation company. Although the job is
ofton very hard for women, it is often the only opportunity for theam 1o bring in
extra income for the household, especially since most of them ara located in an
solated piantation perhaps miles from larper communities. In support of the
above argument. Handavani 11981), found thar ncome sarmung actvinies
declined whan very young chiidren (less than 3 years oidl were present n the
household

Male childgrer: spent less than 2 hours per day and female children aimost
3 howrs in domestic work Male children in the NES arsa usually help their
parents collect latéx or clear the grasses from around the rubber treas, While
temale chuldren, atver they reach sge of 12, usually begm to substtute tor ther
mother doing the domastc achivites leaving the mother more bma and
opPOFTUNItY to purftue economit actiwities for the household In Table 3,
schoolng activites were nol ncluded, most chiddren wha attended primary and
secondary schools spent about § hours everyday m school

Household incoma. |n rurdl Indonas:a, household incoma normally comes
from many souwces Each nead of houtahold and ther spouse wers askied to
report all thew mcome-samang activities for the penod of June 1991 10 June
1882, The ncoma sources were dividad nto six categonas: (1) seling ol latex
for NES farmers and salary for laboress from the plantaton company. 121 selling
of food/garden products, (3] remttance from housahold members who no loager
kve a1t homa, (4] rada, (5] pension or retwement payment, and (B8] Wvestock
production (hvestock products reported to be sold 1o market dunng a one year
panod] .



TAHLE 4. FARMER'S YEARLY INCOME IN Ap.000 X 1,000,000* (N)

_————________——————————————————

Sourcea Ovar OPMM NES  Labor Labor
all wiSR* Pro).  w/SR
Sell Rubber
iSalary 15177 1225 1898 1571 1001
(G4) (68 (760 (53 (39]
Sell Rice 282 237 76 240 308
{ 9) 13t {3 { Bl (12l
Romittance 120 - . 240 480
I 4) | B) i19)
Trade 254 - - 311 an
{8 (1t (18
Fatrampnt 260 144 150 438 396
{ B) | 81 | 6 (15] (15)
Sall Arimals 352 178 376 186 269

P& o 0% 6 0O

Total 2354 1784 2500 2986 2586

* Exchange Hate August 1992 US $1.00 =« Rp. 2017

*SR = Small Rummnanis (w/ = with}

Although farmars’ incomes ara denved from many sources, salling latex
or salary from the plantation company was the main source of incame for both
this NES farmers and the laborers in the plantanon company. [t congists of about
B4% of their total income. The average ancual farmer’s income in 1891-1992
was Ap 2,354,000, (see Table 4]. Thesa findings are low compared 10 previous
studies (see Sembinng and Scholz, 1981), These mconsistencies can, in part, be
a result of the method used in this study. It is very ditficult for NES participants
to remamber exactly how much money they earned every month during a one
yvear pariod. Furthermore, the problem became even more complicated as the
farmers were reluctant to reveal how much of thewr income comas from salling
latex 1o local markets which, according to the PTP's by-laws, is illegal. NES
participants must sall thair latex to PTP to pay off the government lcan given
tham through the PTP. At the end of the month PTP deducts 30% of the
farmers’ income for loan payment. We were forced to use FTP's payment record
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as a measure ol yvearly income, which, as alresdy mantionsd. doas not
sccurataly maftect all iIncome fram ribbar aates (Scholz, 1992) However, yearly
household axpendinite [Table H) showad faitly consistent Nindings with previous
studees (Sembiring and Scholz, 1891). For example, household expenditure
patterng tevaal that groceries are ths largast single axpenditure for tha housahold
and, the second largast is rice. From those two (teme alone, tarmors spent abaut
53% of thewr 1tal income. Furthermore, farmers spent about 13% for children’s
school expenses Table 5 also shows that all households had some dhsposabile
income. Taking into account 10% inflation per year, the income ol NES farmers
and plantation laborers is around twica thot of smallholder rubber housreholds
iCentral Bureau of Statistic, 1980). Howover, NES farmars’ incoma is sl balow
World Bank standard (US $ 1,500 per year por household),

Small Rurninant Activities. Table 6 shows that 83 percant of non-OPMM
and nan-praject laborers owned thair animals and 17 parcant angaged in sharing
arrangemeants. The OPMM farmers received 4 sawes and 1 ram lrom 5R-
CRSP/SBPT, while the plantation laborers rocetved vanous numbars of animals
trom the plantation company tsell (PTP 1) since 1988, NES farmers had the

most experignce in raising small ruminants (36 months), while OPMM farmaers
had the least {8 months).

OPMM households haod an -average flock size of 10 shesp. For the
OPMM, in general, there was some progress in the project in terms of tarmars’
willingness to leamn maore about small ruminant technological practices
disseminated by the field staff. For axample, after B months the flock size
incraased by 100%. While. non-OPMM and non-project laborers did not raise
sheap, they did raise goats with an average flock size of 7 goats [see Table 6).

Table 7 shows that small ruminant activities such as cuthing grasses and
grazing amnvmals, are male domimated acuvities, females play & very minor role in
small ruminant activibes-—-especally older females. Furthermore, as small
ruminant production s a secondary economic activity, children played the major
role in raising small ruminants, especially the male children who spent about 4
hours a day in small ruminant activities (for 3 detailed discussion soe Brown and
Handayani, 1993), As shown in Table 7, eighty-sight percent af the male
children were involved in raising small ruminants. From in-depth Interviews, we
faund that cutting grasses was a mala activity, performed primarily by the head
of tha hausehold and his sons who were ovar 14 years old. Grazing animals was
also a male responsibility, however, famale household mambars were responsible
for small ruminanis il there was no male household meambers around. Femalas
usually helped clean the barn and feed and water the animals. Table 7 shows
that the head of househoid spant a little over 1 hour per day on amall ruminant
activities, while male children spent an average of 4 hours and 12 minutes a day
on the same activities. Less than 50 percent of the women participated in small
ruminant activities, Total average time spent by women in small ruminant
actvities was 38 minutes per day.




TABLE & FARMER'S YEARLY HOUSEHOLD EXPENDITURES
IN Rp. Q0O X 1,000,000

I% OF TOTAL)
—_———_—— e ———
Varablos Over  OPMM NES  Labor  Labor

all SR Praj  wiSR"
Hice 4539 570 B47 31 3In
(24) (37) 30y 1210 (22)
Grocery 540 497 480 600 534
297 127y 1250 1321 3B}
Schooling 245 206 382 250 243
N3l NN @ae {1e (1N
Sacial
Activilies 138 147 Va7 126 135
(N i 7} I 7 | & (10)
Agricultural
Input 168 83 126 - -
(8 156 18]
Animal Input 24 30 - rL T
(1 12y (2)
Cigarettes 147 175 101 106 128
(6) 19) (8 (7 (D
Others 159 160 202 216 68
{ 8} (8 (1n (14 14
Totat 1878 1867 1844 1554 1413

* Exchange Rate August 1932 US5$1.00 = Rp. 20017.

*SA « Small Ruminams (w/ = withl,



TABLE 6. ANIMAL STATUS, FARMER'S EXPERIENCE IN RAISING SMALL-
AUMINANTS: AND AVERAGE NUMBER OF SMALL RUMINANTS OWNED

BY FARMERS (N}
E——— e ——————————— T %
vanables OPMM NES Labor in Labor out-
w/SR* Propect Project side

Arimal

Sistus

% Owned — 83 1o — B3 110)
% Sharing — 171 2) - 1742
Credit 100 (12} — 100 112) -
Farmers Expe-

rienced (mo.) 8.0 36.0 21.0 210

# of Sheep 10112) — 11 112} 513
# of Goars 61 4) B (12) 818l 6 (10
# of young

shesp 5012 — &4 (121 311
# of adult

sheep 5112} e T112) 212
& ol young

goats 2 4) 4 11Dy 36 3 (10}
# of adult

goats 4| 4) 4 (12} 51 8) 3o

* SR = Small Ruminams (w/ = with).




TABLE 7. TIME ALLOCATION OF HOUSEHOLD MEMBERS
ON SMALL RUMINANT ACTIVITIES, IN HOURS AND MINUTES PER DAY (%)
E——————— e e, e, e e i —

Heusshakd Ovarall GPMM NES with Labor n Labor oul-
Membars sA Project uide Project
Father 1.14 {63 1.78 (82 1.0F 168 1.18 i34 1.0 135
Mot 0.38 |a8) 038 (83} 0.30 (50 1.06 (33 0.28 (33)
Somm 4.12 |am &.437 (83 4.08192) 4,38 (02} 3.23 (83
Daughiers 2.26 138) 211 133) 480117 1.36 142) 2.37 {718

In terms of feading managemant for the small ruminants, most farmers
practiced mixed management feeding systems le., cut-carry and grazing
systems and some also gave rice bran as a fead supplament. Table B shows that
100% of OPMM and NES farmers cut grasses from their neighbor’s plantation
areas, Eighty seven percent of them grazed their animals in the neighborhood
and 13 percent in their own plantation area. All farmers in the NES area cut
grazses and grazed tha animals not far from thair house with an average of 1
kilometer in distance {Table B). This finding is very striking, as we assumed that
integration of the sheep and rubber rees was an effort 10 maximize personal
land utilization. There are two possible reasons why farmers were grazing their
sheep on their naighbors land. First, the distance between their house and rubber
treas is an average of 3 to § kilometers, and their neighbors which are under
differant NES scheme--called PRPTE--have younger rubber trees with more
grasses around them than theirs. Second, since the aga of their own rubber treas
is around 12 years old, there are fewer grasses growing on their own lands due
1o a developed canopy in the older trees which shades the ground under the
trees. This problem creates tension batween neighbors and OPMM farmers. Last
year ong incidant regarding the grazing of sheep in a neighbor’s rubber trees was
reported. Although resaarch on carrying capacity has been done (Scholz, 1992),
further investigation needs to be conducted to determine the actual carrying

capacity of tha land under the rubber trees for sheep for sach stage (or age) of
the rubbar trees” growth cycle.

On average. only 50 percent of the farmers knew the quality of grasses,
From the interviews, we found they did not know the quantity and quality of
different grasses and fesd supplemenis necessary for minimal nutritional
requirements based on the physiological status of the animals, Farmers usually
Qave the same feads to all their animals, regardiess of their physiological status.
Tharsefore, the farmers need more information about the fesding requirsments for
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diftereet Typan of srensla Siaty rene percent of the Tarmma s id not knoe winyg
thay had to grve Peed suppiements 1o thei small rominents

Tobia B sleg ahurws ban managemant (racticats Uy Tarmern Saventy fos
parcent of the farmars mised thelr animals with sach other in the barn Thig
praclica i ol fecomrnended by tha breeding program as it will crests mbreedng
problems However, 75 parcont of tha OPMM tarmars have asirsatdy put thar

sl FUTMNENTS 60§ group system Mwnety s percant of the farmers give watar
bo thae sramaly

Take @ showed farmarn’ knowledges on brooding mansgamaont, On
average only B6% of tha farmers know the age of ther ram the hrst tima o
mated, wherass 5% of tham knew the age of Thor aems at firs! mating, and
SO% of the farmers knew at what age their ewes gave birth f6r the fiest time,
b penacsl. Lnce onky half of the farmers had soma knowladge about breeding
managaement, «morovernent of farman” knowladge on Bresding managamaent (y
sasant:al for both the farmers and the project

Loss due to death has bean relatively high. Table 10 shows that 85
percant of the farmers encountered tome diseases in their animals. The tugheg
percantige of animal dizsases were reportad by NES farmers (B3%). Tha maost
commaon heatth problems found in the Nlock were diarrhaa and bloar Ninaety
parcent of the farmers reported that dunng the past year thewr sheep got darrhea
of bloat. The OPMM farmers and the plantaton laborers in the project bought
anthelmintic from the erenson workes every thres months. Since the only
axiengion service for those who live in the plantation compound was that which
was provided by the plantation company, sbout 33 % of the laborers who are
not involved n the project got some axtension service help. Yet in the NES.
100% of these farmers used tradibonal madicings 1o cure ther animals versud
meadicines provided by extension sarvice personnel, When asked why they did
not atk for helg from the exsnsion services (which are provided by the
Indonesian government at the sub-district level), 70 percant of the farmers said
H wad 100 BApEnsive,

The overall ioss dus to death of anirmnals has bean ralativaly high (86%.
Labor in the project experienced the highest percentage of loss due 1o death
(75%]. The lowest death rates were found in the OPMM project. Only 25
percent of the OPMM farmers had expenenced loss in ther fiocks Forty-twn
parcent of farmers savd that diasrhea was the main cause of loss.
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TAHLE B FEEDING MANAGEMENT PRACTICES (%)

et T e e ——— e

Vanablas Owvat  OPMM NES  Labot  Labor
all SR Praf. SR

Paces 1o

cutl grasies

own plantation 71 - - 5 67
neighbors

plantation 100 100 100 -
open hulds 29 - 25 a3
Distance (Km) 1.7 1.4 2.1 1.5 1.7
Quanmv/SH

Kgh I 2.7 3.2 3.5 3.0
Whather they

choose grasses 50 100 42 42 17
Grazing:

own plantation 13 17 B

neghboe

eslals 94 B3 92 100 100
Distance (Km) 1.1 0.9 1.0 1.0 1.3
SR given feed

supplement 44 100 17 42 17
Reasaon no leed

supplemeant

axpengive 17 - 17 B -
Enough grass 26 e 17 42 17
Don't Know 68 - A6 58 B3
HBarn System

Indisndual 8 e e 8 -
Group 46 7| - 17

Mixed F i 25 100 75 100
Whethor SR

given Water a6 100 a3 100 100
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TABLE 9 FARMER'S KNOWLEDGE OF BREEDING PRACTICES

R e e

Farme's
Knowledge

Ohwiar
all

OPMM NES
SR

L abor
Proy

| mkriar
SR

Rams 15
mating (%)

Ave Age of
Rams Vst
matng Imal

Ewes 151
Mating (%)

Ave. Age of
Ewas 151
mating (mol

Ave. Age of
Ewes 151
birth (%)

Ave, Age of
Ewes 151
birth (mo.)

Ewes matad
after give
barth 1%6]

Ewes mated
aftar give
birth (ma.)

7.9

50.0

13.7

66.7

2,7

585 750

101 11.5

75.0 750

7.1 104

500 &0.0

13.8 157

66.7 75.0

2.6 3.4

50.0

10.0

658.3

8.6

50.0

12.5

B6.7

2.0

a41.0

10.6

50.0

5.5

50.0

12.7

58.3

2.7

a2

Bk £



TABLE 10. FARMER'S KNOWLEDGE OF DISEASES AND PREVENTION

m

Farmer's Over OPMM NES  Labor Labor
Knowledge all SR  Proj. SR
Animais got

diseases last

yaar %) 4.6 750 £33 583 41.7
Type of discaze

Digrrhaa B3.8 B34 750 100.0 100.0
Bloat 16.7 83 250 -~

Poison 83 B3 - - -
Help from Ex-

tension (%) 722 100.00 -~ 833 3332
Reason il No

Expansive J0.8 - 100.0 - 41.8
Distance 584 — “e- - 58.4
Type of

Madicing

Anthalmeantic 638 N.7 - 50 250
Traditional 521 83 1000 250 750
Animals died

last year (%) 458 25,0 &0D0 7RO 333
Reason

animals died

giving birth IB.7 — 18.7 -
diarrhea 41.7 -~ 333 583 333
bloat B3 8.3 8.3 -
Poison 12.5 186.7 8.3 e -
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Table 11 shows farmers’ parceptions on the factors that himit the
possibility of raising small ruminants. Sixty three parcent of tha larmers said thay
needed more capital to increase the numbaer of their animals, and only a small
percentage of the farmers thought they had probilems with linding grazing areas
andfor the avallability of grasses Only a faw OPMM and NES farmers said tha
they had problems with the availability of labor to halp raise thair small ruminaniy
(38%); and all laborers in the plantation company said they didn’t have any
constranis in available housohold labor. However, fram our field observations,
labor availability was only a problem for young familiss since raising small
ruminants is only a secondary or complementary source of household incame.
More alfordable extension services need to be provided, 3s 57 percent of the
farmers felt there was a lack of extansion sarvices in their area. Almost half of

the farmers said diseases were a major factor limiting small ruminam
productivity

In terms of the farmers' perceptions toward limiting factors to increase
their family's welfare, Table 12 shows the most comman problam was lack of
cheap credit. This was especially rue for NES farmers (65%). This was followed
by availability of farm land (42%). Other faciors reponed included capital,
extension services. and family labor, In general, farmers’ perceptions are
impartant in predicting the behavior of members of their households and their
willingness 1o consider changes in current practices. By understanding the
farmers’ perceptions, practitioners can improve, modify or change existing
production system.

TABLE 11. FARMER'S PERCEPTION TOWARD LIMITING FACTORS OF
RAISING SMALL ARUMINANTS, REPORTED IN PERCENTAGE

OF RESPONDENTS
Variables Over OPMM NES Labor Labor
all wI/SA* Proj. w/SR

Lack of:

Capital 625 416 667 65600 6&O.O
Labor 375 333 416 - -
Extension

Services 56.7 16.7 750 - 50.0
Diseases 444 333 416 N7 416

*5R = Small Ruminants (w/ = wﬂh'h.



TABLE 12 FARMEA'S PERCEPTION TOWARD LIMITING FACTORS AS NES
PARTICIPANTS AND LABORERS IN THE ESTATE COMPANY, REPORTED
IN PERCENTAGE OF RESPONDENTS

L S ——————— — ———— —— — — 3

Vatiables Cwver DOPMM NES  Labor  Labor
all wiSA* Proj. w/5R

Lack of;

Land a1.7 250 667 - e
Capial 33.3 B3 250 - -
Extension

Services 2289 16.7 18,7 — B.A
Labor 236 500 16.7 3313 250
Cradit

System 65.3 583 6B.3 BOO 81.7

"SR = Small Ruminants [w/ = with].

Table 13 shows the existng credit system for the different farmers. On
average 67 percent of all households borrowed money. Laborers in the project
had the highest percentage of borrowing (22%) compared ta NES farmers who
had the lowest household borrowing (42 %), The most comman source of cradit
for all farm households was the cooperative (Koperasi Unit Dasa/KUD). Al
laborers in the plantation company could borrow a specific amount of money at
a low interest rate (2.5 percent per month), For NES farmers, only about 50
parcent of tham borrowed from thelr own KUD. If the farmers bofrow monay
from a money lender, the interest rate could range from 5 1o 20 percent per
month, therefore the existence of a healthy and reliable KUD is essantial for NES
farmers. Among housaholds that borrowed money, 45 percent did so for basic
household consumption and 33% did for children’s education,
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TARLE 13 TYPES OF CREDIT SYSTEMS UTILIZED BY FARMERS,
REPORTED IN PERCENTAGE OF RESPONDENTS

W arvables Over OPMM NES Labor Labior
all wibR* Pro w/GR

Farmens owed

$ N 887 867 4416 917 6467

To Whom thay

ovwed

Bank 813 - -

Tracers 83 - -

Money Lenders 208 - - - 8.3

KuD 583 600 - 100.0 583

Reslatrve’

Nesghbor 20 83 4.1 - -

Aeason 10

Borrow mongy:

Necessnes 450 600 -- 33.3 a1.7

Schaoling 333 83 41.7 583 25.0

Total owed

Rp0O00) 122.7 2167 860 1195 656

Interest

Rate/month 5.7 56 128 25 25

* SR = Small Ruminants (w/ = withl.

Overtapping. The iszue of ovenapping is a very important one for the
sustanabity of the OPMM project, One of the objectives of the OPMM is that
mmdmmmﬁhﬂmﬂllnﬁuufmm income and
creste economic diversification for smallholders in tree crop prmm:u
Overtapping can reduce the lfe-span of a plantation by as much as hall s

normal fife. This is a very serious problem in Membang Muda, As Scholz (1932)
stated- “The rate of overtapping is increasing and the seriousness of this
situation cannot be overemphasized.” Scholz’'s study revesls some indirect




problems of overtapping. Although all respondents agree overtapping will reduce
the life-span of the rubber rrees, from the interviaws it seems there is no single
agreamant on a definibon of what constitutes overtapping. From our survey, it
showed that the problem of overtapping is not a simple mattar that can be
explained only through latex production (Scholz, 1992), In sum, there are four
substantive issues that need to be investigated to get a clear picture of the
process of overtapping and why and how farmars are doing it. Those issues are:
(1) Land conversion; (2} Participam1 selection; (3) Pricing formula; and (4)
smallholder loan repayment.

Spedking to the mathods of this future ressarch, we fesl a participant
observation approach would be the most appropriate (see Brown and Handayani,
1893). howaver, interviews and surveys could also provide some tangential
evidence on the process of overtapping.

Conclusion

This rasearch has provided a preliminary social and economic assessmant
of the OPMM project, The areas where the project was operating shows there
5 a sarious need for further development in on-farm small ruminant research
from each of the disciplines involved in the project (in particular the nutrition and
forage management, breaeding, socinlogy and economics components). Howaver,
two main substantive issuas need to be investigated regarding the prablem of
overtapping and the problem of carrying capacity of the rubber trees for sheep
in diffarent stages of development of the trees. These must be addressed if the
project is to expand at a larger regional or aven national leval
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Notea

N NES panicipants received 2.0 hoctarss of rubber-troes land and 0.04
hactares of land with a house on it from the Indonasian government.

Fi] According to the World Bank Document (1989), there are participants
whao fall outside of the prezcribed age bounds, who do not reside in the
project arnas and who have arrears on loans, typically BIMAS rice loans,
to the state commarcial banks, The requirements for NES participants are
that: (al the parucipant meets preschibed eligibility criteria Le., s
between 18 1o 45 years old, married, engaged in farming, domiciled in
the projsct area, of good character, not participating in other tree crop
prajacts and is not In arrears on other bank debt; (bl the plantings meet
the required quality standards: (c) the State Auditing Agancy (BPKP) has
audited ths accounts establishing each individual's loan actount; and a
credit agreement is signed by the participant acknowledging his debt and
the terms of paymant obligations.

3i Based on a pricing formula issusd by the Ministry of Agriculture, the
agread price iz paid 1o the smallholder and @ negotiatad portion of the
smallholder’s earnings are paid directly into @ bank account for loan
repayment. Tha pricing regulations seek to ensure that for compulsory
sales 1o the nuclous esates they will receive a reasonable return and an
adequate incentive to (nvest in tha processing facilities, and that there
will be sufficient savings generated to repay the small holders’ loans.
However, there have besn numerous reports of farmars salling their
rubber outside the plantation to get @ better price of better services on
tha private marker The use of the Joint Marketing Office (JMO) price as
a reference stondard is a poor practice, since these prices tend to be out-
of-line with spot-prices provided by privale traders.
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ABSTRACT

Ar pepusihor w et conAucTed 1o frd o o vheer mnd gosd MUARGErTu]
DrEChCE wioh had beet cxtgared © he Outresch Faol Project (OFP) betw sen
1384 and 1389 were sl beng contenoed | 1532 OF the 31 tarmers in the
Prayect. omly 21 contrsed b2 rmss sl romseants. mest of thoss that had
Grogped out had yobd ther sremalr o Fnence 3 new coAb-genersting ectivity.
Aversge fioch pire of Sw remarung focks hod decrested 1o 6 B swnain n 1992
from 103 m 7530 Asmest pl farmany contewsd 10 provade acdequate torage for
Thaer gy Sot St mot comtrus 1T prowede concenTats even Though thes pawe
e ecOnaTIC retn. Same larnery had plevted loreQe hegueme trees Sancas the
propecred had fraathed The mapority of fanmen no longer prowwted clesn drinking
wilte o 8 58 ko 0 1997 mbreadng DeTwden related mwmait was Mlowed
= ooy I omost Socks Umatl 1530 e sstevsos workers had preventsd
mtrescing Dusrhoss Contrued 12 De The mot] Common health problern. Floch
Saaith can be Froroved by DTl feadeg but tarmens are uneilleng (o nveT! more
trme snd money B roroveng utnition. The bama wers dean and wal
=t ared Famery had sobd B versge of 1 aremals o the previous pear, el
unml The money for howtshold sapemet 10 by fem of capeinl value and b

SEEpOLA [LITROTEY

introduction

The Outrsach Piot Promct (OPP) s a muitdcsosplanary “on-farm™ research
actrvity 10 valdate the results of years of “on stavon” ressarch a1 RIAP in small
faTErant numbon. bresdeng Management, sconomacs and heahth [Ludgate and
Frivann, 13901

The OPF began in August 1984 and finished in September 1983. Dunng
these frve years of ressarch. the man activity was Tansher of technology
deveioped has been compded m a book enutled “A Collectoon of Trasmng
Materials for on-farm Ressarch on Small Rumenants” (Ludgate, 19893).



(19901.

Hesults of the last five-years activitios have been reported by Ludgate
The main findings are as follows:

In goneral the reproductive performanca of the animals was good, since
lambing intervals were shorter than before, litter sizes were higher and
pre-weaning morality lower. But, there is concern that inbreeding may
occur since larmers keep a ram or buck for a long nme. An economic
study reported that most animals sold by farmers were young males
while the older males were kapt as breedars.

Most farmers provide sdeguate forage as recommended by OPP but a
large percentage of them give only grass of medium quality. When
farmers were given salt by the project, about 44% farmers provided salt
to their snimals but then after the project finished, only 23% farmars
continuid provide salt to their animals. Only 3 few farmers gave frash
water, at least those ohserved a1 the tima of visit. Health problams aross
because of the lack of antention 1o follow racommended practices.

About TB% of the farmers reporied that one year before the project
started their amimals suffered from diarrhoea, 46% reported neonatal
mortality. 14% stillbirths and 8% abartion. While the projoct was active,
these diseases were reduced: 65% of farmars reponed diarrhoea, 39%
neonatal mortality, 8% stillbirths and 8% abortion,

Tha farmers have implemonted barn separation for therr shesp and goats.
Keeping animals separate based on physiological status tends 1o improve
productivity. Farmars generally have accepted cleaning the barn as pan
af the basic managemant activiies

From these lindings it can be concluded that by only improving bam

cleaning, keeping the ammals i the barn according to physiological status and
providing adequate forage, reproductive performance is improved. Since the

ovarall

objective ol tha OPP is 10 raise the productivity of small ruminants

iLudgate. 1889b), 1 means that this objective has been achioved.

Yeor. tha remaning question is- Do farmers still maintain the improved

practices’

This paper describas whather the management practices of the

OPP smail-ruminant farmaers are still mamtainad. I not, than why do OFP farmars
not adopt the new technologies?
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Methodology

The evaluation was conductod twice. The first svaluation was during
February 18837 in the wet season, The evaluation showed that 19 farmors out
of the original 31 OPP farmers still raised shesp or goats, The second evaluation
was conducted in July-August 1992 which was tha dry season. In the second
evaluation, 21 tarmers raised small ruminants.

Thers wore 16 days of field visit for aach svaluation. Eight days to score
the management practices of the farmars and B days for in-depth interviaws. Thae
scoring system followad the pravious OPP scoring maethods [(Ludgate and
Privanti, 1880} and the same enumerator could avoid bias becausa the score of
thesa findings would be compared to the data of the previous years (Ludgata and
Privanti, 1990). The in-depth interviews were based on discussions with exparts
from each discipling. The subjects selected for in-dapth interview ware the
following.

Nurrition:

-Forages planted by the farmers and the use of concentrate.
-Provision of torage, salt and watar,

Hreeding
-Inbreeding,
Managemenrt:
“Barn conditions
Health,
-The hasfth care of prognant animals and offapring
Socealogy:

- Farmers” knowledge and babefs related to the tschnology
observed

- Reasons for stopping o startng 1o raise small remunants.
Economuca

The use of money from seling small rumenants.



All the aspects mantioned above were uvaed ss guidelines for the
*qualitative interview =,

Results and Disgussion

Some OPP Farmars No Longar Raise Small Ruminants. From the first
gvaluaton was found that 41% of tha OPP farmers did not raige small ruminants

any more. The reasons for not continuing to raise small ruminant are presented
in Table 1.

TABLE 1. REASONS FOR NOT RAISE SR ANY MORE IN=12)

Reasons %
Have new occupation which provides regular cash a2
Become a food crop producer 42
Qid 8
Mo time a8

Some examples of how farmers start 1o eamn regular cash are presented
n Appendix 1.

OPP farmars” Management Practices: Nutrition. To know whethar there
waas a change in nutnton management practices, the data collected m February
1990 and July 1990 were compared. Ouantitanvely, mast of the farmers
provided too much forage to thelr animals (Table 2). It seamed that farmers did
not practice the suggested management anymaore

TABLE 2. QUANTITY OF FEED PROVIDED (%)

—_——eeee e — — — — — — — e

Score Quantity Feb.1990 Feb. 1982 Jul. 1990 Jul. 1882
in=234) iIn=18) in=234) in=21%)
0 Not adequate 17 5 24 29
1 Too much 9 &8 a9 71
2 Adegquate 65 32 56 0
89  Other 9 5 R 0




Tabde 3 shows that the quality of Tarage peovidad to the ammals was
pood snough wnce mont Tarmaes provided fresh mediim qualily lorages. This
finding implins that the sonviiotment provided snough torage so that farmaery
ware Able to provide good quslity Torage through out the year. Howsver, all
farrmwe s belwwed thiet 100 young gress or leaves will make the animals blostsd

TABLE 3. QUALITY OF FORAGE PROVIDED

S — = ——_ =
Scare  (Minlipy Febr 1990 Fah 1002 Jul 19890 Jul 1992
in=34) = 18) in = 34| in=21)

0 Mature 0 5 12 0

1 Dry Medium i} 0 3 0

2 Dey Young 29 0 12 0

3 Fresh Matura 9 5 21 5

4 Fresh Medium 65 68 15 B1

5 Fresh Young 2] 16 0 0
bt Othn i) 16 38 14

The type of feed provided is described in Table 4. No farmers gave
concentrate to ther small ruminants and only ane farmpr gave complate
supplement. All farmers said that rice bran was very expensive. The price was
Rp. 250, per kg. Efforts to make the farmers realize the importance of rice bran
must be emphasued. An explanation about the benefits of giving rice bran and
the loss in producbon by not giving nca bran must be shown to the farmers. For
example, a pregnant ewe nexds 300 gram rice bran/day for three months of late
pregnancy. Therelore during pregnancy farmars must provide 300 gram rice bran
X 83 days = 27.900 gram or approxmatety 2B kg, Therelore farmers must
spend 28 X Rp. 2560.- = Rp. 7,000.-lar aach pregnant swe This is 3 large
amount of maney aspeanily whan twa Or more ewes are pregnant at tha same
tme. An mstitution like a cooparative or group of small ruminant farmers to
manage the avallability of nce bran for the farmers should be started so that
farmars can provide ricobran for their small ruminanis but they pay later whan
they have monay from selling thelr animals.

Most farmers provided a mixture of grass, erop by-praducts and logume
tre2 forage. Grass s avalable throughowt 1he year. though some farmers
reported that during the dry seasaon thay had 10 go further than usual 1o cut
grass. Crop by-products are easy to find even though small ruminant farmars
may not have their own, For example, cassava leaves are available throughout
the yaar. Compared to 1882 some farmers showed improvemant in nutrition
managemeant Soma farmers had planted lagumes traes as described n Table 5.
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TABLE 4. TYPE OF FEED PROVIDED

—a—=a

Bt Twps et 1990 et 1997 ol 990 Jul VST
{redd ) (=19} (eia) (2t}
] Pas only Pl o r 0
1 iresirorog oy promxis ] b ¥ ¥ 3
2 praanslogame tree Torsge .| b 0 o
| kLT oncent rale n a (] <]
& PN O Dy oo e e i 1 3 5r

i trew forage

5 grasaccompiete supol esent [ 5 0 0
" o dete P 0 3a 0

TABLE 5. FARMERS WHO PLANTED FORAGES FOR SMALL RUMINANTS

Forages Percentape

Fabruary 1992 July 1992
Ghricidia 44 70
Leucaana 11 3
Elephant grass 50 a2
Cahandra 0 25

Most farmers did not provide water (Table 6). Compared to the earlier
yvear, in 1930 as well 35 in 1992 the percentage of farmers who do not provide
waater was very high. The in-depth interviews found that some farmers beliaved
that small ruminants do not nesd water becausa the forages provide anough
water for therr metabolism. Moreover during the rainy season some farmers said
that thay had tried give water but the animals did not want to drink.

TABLE 6. WATER AVAILABILITY

Score Fep. 1590 Felr 1597 Jul . 1990 Jul .12
in=34y (=% (reli) {r=21)

@ ne bucket in the Barn v am 15 5

1 bucket In tha barm ¥ 5 b o

? ket filled with dirty water D L] 0 0

3 bucket filled with wmter 3 0 9 o

A bucket Filled with fresh water 32 - ] 0 5

99 no deta 48 o il 0

Soma farmaers atill provide salt in bamboo licks as suggested by tha OFP
weam; howsver most do not provide salt (Table 7], Farmers have a custom of
inkling water and sait over the forage. They believe that the forage tastes
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mewe palatable Giving eall in this way was snough accordng o them. They
ek that provding 2 salt ok will made the snimals eat mars and became fan
and atenile. 5o 0ot giving sall ok was not a manst of acanomics bul ther balief
from DAND B uerence

TABLE 7. SALT AVAILARBILITY

boorw Fafkr. 1990 Tek, 1952 FUTLI b Jud 1993
(rmedd] (me19) (re3i) (r=21)

§F m Lvgh vm The baen ) L] v 52

' oempty Beestwe | ok ¥ ] 27 : |

i b il leS salt ot water 2 L] 18 1a

1 bwwbwn Vil possteced sult I 52 & 3

ey h ' | 1] &1 i}

To have a pocture of how & fermer in The willage practices tesding
management, an m-depth interview with M4, Arpin during the first evaluation is
pressmited below

Mis. Arpn, ls a widow of 58 vears old who lives with her son's
housahold. She pointed out soma Torage trees in hat yard which are usually
grvan to her small ruminants during the ramy season or when she is sick, busy
o lary. There are 10 treas of ghnodia. about 100 banana trees, 6 jackiruit trees
\drrocorpus heterophyfiusl, 6 jambu byi, 2 trees of daun huni (Annidesmas
burusiusl. She also planted Sesbanva glandifora given by the OPF tesm but it
died When asked what other things she had received from the OPP team she
meantioned lpdine that musgt be put on the umbHical cord of naw born lambs but
she does not use it any more because she thinks the color of the lodine
sumulatas cannibahism. Tharefare she uses ash for the embidical cord and the
ewn's vulva Other management practices she does not continue ar 1o provida
salt, weigh the animals and record breeding and reproduction, According to her,
salt makes the ewes stenle, weighing the animals |5 a waste of tma and without
recording she always knows when the snimals should be mated and when
parturition is due. From her experience she naver fails in mating the ewas. Once
mated, the swes become pregnant. Baside her trees, she has also planted
ipomoea aquatrca in an area of 15 m’. Aimost evary day she harvests this for
sale and gives the old leaves to her small ruminants.

During the interview, hee grandsan brought in about 5 kg of tice bran. It
wis 2 gift from har daughter who has a rice huller. This rice bran is not only for
small rumenants but also for har poultry. She hat 4 chickeng and 5 ducks. She
said, gha only gives ricebran to her small ruminants twice a woeok. She knows
how 1o gwe feed according to the physiological status of the amimals but
because she is busy she just gives whatever forages she has and whenever she
has tirme. Especislly for lactating ewes the gives what sha call dawn susw aniing
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of deon Jarak n oddoi to groduce more mulk, She doos not provide panayes
bocauge papayve causos durthoss Following thoae prectices sha nover has any
problems with hor amall ruminants except that sometimes her shonp gey
diarrhoea and she can easily cure this by giving Antadesms Dunisis leaves mieed
with salt

Brewding, The farmers’ average Hock size wis B 780 1992, jower than
the avarage ol T0.3 in 19890 (Table Bl

All farmers understood from the OFP team that they should be caretul
to avoid inbreeding. But, our (nuerview revealed that their undorstanding of
inbreeding was only superficial. For example a larmaer said that inbreeding |
whan the ram or buck is matod with his female offspring or 8 ewa matad 10 her
male offspting. Mating betwesn male snd female offspring was not recoghized
as inbreeding. We Tound that 50% of farmers still allow inbreeding. Some
farmers said that thiy do riot batieve that inbresding will cause bad perlormance
of the oltspring. Bad performance and neonatal mortality are already decided by
God, Some farmers also said that there was no altarnative: for them. |1 s not
always gasy 1o birrow a ram or buck from other farmers.

TABLE 8. OPP FARMERS' SMALL RUMINANT FLOCK SIZES

Wao. Wb Lams borm ol Ram/ Eue Lact Preg Tot
Male Fom Maie Fom  buck Wl EET
12 A Jum 1 b 0 3 2 " - 0 1%
Ry Wiai 1 2 1 2 [+ 0 i ] T
3. Oor 5. 3 2 | 2 e a 3 a "
&, Hamim o | 1 0 1] L] ! ] &
5. . Sarsdin 3 5 2 o 3 2 [ 0 10
4. Arpin 0 0 o i i & <] 0 5
T. 1 1 0 1 1 il 1 <] I8
a. HWad Tahi 2 1 a L o fl s a g
Q. Asvmar 1 L o o b 2 - ] 12
10, Huma [+ ] i o 2 i} ] 1 il L
1. Al 1] X o G ) i 1 ) 3
12. sohib 1 0 1 d o 1 1 (] &
15, Anung a a 4 1 0 2 o o 5
. Carorg ] 3 o o 0 o 2 a g
15. vy Eman 1 i [+ 2 i £ 1 1] 7
14, Ute §. o 1 P a 0 o 1 1 X
17. Mamad 1 1 1 o 1 o 1 2 &
1A Aming o F 0 '} g o 2 1 5
1%. findr | o o 1 1 1 0 (] 0 1
Toral 14 i 10 15 13 1" 28 & 129
Average 6.7 1.7 a.% 0.2 0.7 6.6 1.5 0.3 &8




Health. Diarchoes always aflects most small ruminants (Table 91
Detnilod rasearch about dismhoes must be done because diarrhoea can be
cauned by many kinds of dissase. On the other hand, the effect of diarrhoea on
production cannot b sasily appreciated by the farmars.

TABLE 9. DISEASES IN THE FARMERS' FLOCKS [%1
tﬁﬁ-

issaxes 1989 1990 Fah, 1992 Jul, 1992
in=34) [(n=734) in=234) in=21)
Dharrhoua 78 65 B3 29
Bloat 0 0 28 10
Scahilos 5 12 17 10
Neonatal mortality 16 a8 0 4]

When the farmers ware asked in 1882 whether they had cases of
neanatal mortality lust year, @l farmers said no. But. when they were asked
what was the biggest problem in selation to animal health most answared
“neonatal mortality™. This inlormation is similar to the previous data reportad in
1989 and 1990. This findings raiss a question why they did not answer
diarrhoea as 1the biggest problem as in 1989 and 19907 1s it because mortality
15 easily seon by the farmers 5o they consider it 1o be a big dconomic loss?
Which is the greater cause of econpmic loss, diarrhoes or neonatal martality ?
From personal observations over several vears, it seems that a factor
contributing ta neanatal mortality Is poor feeding management of ewes, One
thing that should be 1aken into consideration is that some farmers also reported
that baside neanatal mortality, ewsd became paralyzed. But Tarmers did not think
this a serious economic loss because thoy stll have tme to sell the sick awe
even though the price they recewed may be wvery low. Further in-depth
mterviews found that paralysis often happens after the second parturition. This
may be associated with poor body condition as the ewa geots older, due to
inadequate feeding. The qguestion now 15 In trying to increass small ruminant
production, should feeding management or health management be emphasized?
Prabably health can ba imprfoved thraugh good leeding management. But, good
feeding neods a lot of money and farmers do not want 1o spend thair money.
The way out s provide credit for nice bran or othar concentrates

To ger more detalled information an how farmers care for ewes or does
during parturition and the alfspring, data wers collected during the second
evaluation. It was found that 57% of farmers provide sdditional feeding for thé
ewnas and does. About 55% farmors helped the offspring to get milk from the
ewe, 56% of them gave ash on the naval and only 18% used woding because
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they thought thar ash is better than iodins and made the navel dry soones than
umng whne. One Laomer sad that indine stimiulates canmibalism

Managmneat. Talile 10 rellocts that the barns are relatively clean. Thy

locaton ol the barn s psyally close 1o the farmer’s house snd the Tarmer or
soone othe mamiber of tha Tamily always closns (U as part ol their dmly acuvimesy

TABLE 10, THE SCORE OF BARN CLEANING

e — e — e ——————

Barn part Scorm

18490 Foh, 1992 Jul 1992
Barn Nowr 3.6 3.9 3.9
Barn pit undérmgath 2.8 2.9 2.7

ThHe scores range trom 1 to 5.

To place the anmals m the bam according (o physiolegical status, 3
farmaer spends Lome and money. As 5 matter of fact nn farmer got a very good

scara for this. Any technplogy rofated with monay and time seamdéd to ba
difficult to apply

TABLE 11, PERCENTAGE OF ANIMALS PLACED IN CATEGODRIES
HASED ON PHYSIOLOGICAL STATUS

Animalis 1990 1o¥

Sratun 1 2 3 (4 g 1 F - | 5 5
Adult male 7 9 0 Bk 0 0 100 [i] (i}
Lactatirmg fesale T s & i} L1 i 0 3% "0
Pregnant fenale &7 3% 1 ] i fi 0 S0 50 [
kil t femmle 3 1 5 i | ] i} o 20 RO i
Young male ¥ 10 ] @ & o @ 2 B0 (v}
Young fe=ale & Ar N g 1 f g &' B a
Mearwd ynaa 3R W o 5 i 0 33 &7 [y
Mote: Y = wery good: 2 = good: 3 = avernge; & = bad; 5 = very b,

Economics. Economic data were collected by recall of whar had
happened ane year bafore the imerview. This meant that most of the farmers
could not remember the apge at which animals were sold. From the first
evaluation, 55% of farmers sold some of their animals. Most of the animals sold

were male (Table 12). The use of monay from selling the animals is presented
in Table 13.



TAWLE 12 THE NUMBER OF FARMERS WHO SOLD ANIMALS
LAST YEAR AND THE 10TAL NUMBER OF ANIMALS

— —_— —————
No ol fatimer _Smull tuminant_sold Tortal
T uln Farmals
1 3 4
4 A 1 5
1 14 : 3
4 2 2 4
L | - 1
(7 1 1
7 | - 1
A 2 1 3
9 5 4 ]
10 # - &
Tatal 26 8 36
Average 2.6 0.8 3.6

TABLE 13, THE USE OF MONEY FROM SELLING
SMALL RUMINANTS (N =10)

B ————— L eSS

The use ol money %

Addwonal lunds 1o renovate the house. 60
Buy land 30
Buy motar eyvcle 10

The second evaluation found that 12 farmers sold an average of 3
arumais per family. The monay from selling the animals ware used for sacrilsce
{25%1, support education of children (25%), repair the house (17%). dady
expanses (17%), buy land 17 %] and buy cow (7%,

Conclusions

In genoral we can conclude that OPP farmers who do not keep small
ruminants anymore have found a new occupation which gives a regular cash
income such as operating & shop, working in a factory in a big city bke Jakata
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ar motor cvcle renter. But, whan thare s no alternative activity thay stan
kesping small ruminants again

The remaining OPP farmers had lower managemaent practice scofes than
bators in most of the recommanded wchnologies. Howavar, some farmers also
provided legume tree fodder on their own initintive. Reasons that may influesncs
management practice are the lack of assistance or control from the scientists,
lack of resources and farmars” boliefs and knowloedge.
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APFENDIX 1. SOME EXAMPLES ON HOW FARMERS EARN REGULAR INCOME

Two farmers thought that operating a shop will enable them to earn
ragular cash. Therefore they decided to sell some of thair animals and use the
money 10 renovate their house in order to operate a shop. At the same time
thay shared-out the rest of their small ruminants because they did not have time
o manage them, Another example is & farmer who decided 1o sell all of his
animals and use the money to buy a motor cycle, He operated it 3s a rented
motor cycle. By this ha eamed regular cash.

Another case is a farmer who decided to take along his son with him to
Jakarta to work in a factory in order 10 earn a regular cash incomae for the family.
Therefore they sold all their animals since thers would be nobody 10 take care
the animals. This farmer used the monay for buying land close to his house.
About ning months after he started working in Jakarta, his wife started to share-

in small ruminants from other people. This is the detailed interview with his
wife.

Ms. Jajuli decided to share-in sheep after all her small ruminants had
baan sold by her husband a year befors. Her husband decided to work in a
factory in Jakarta along with their oldest son. These new sheap have now baen
shared-in tor three months, The number of sheep are 11, cansisung of 3 ewes,
1 ram and 7 young femalas. She takes care the animals with her 2 sons. Rom
8 14 years and finished his elementary school 2 years ago but could not
continue to high schpol because of economic constrains. The other son is Agus,
11 years ald, in the third grade of elemantary school. Early in the morning Roni
cleans the barn and feeds the sheep. After he has his breakfast around 08,30
a.m. he collecis grass until around 12.00 a.m, This forage will be fad a1 17.00
p.m. Agus who ususlly comes back from school at 13.00 a.m. is rezponsible {or
collecting farage for feeding the next morning. Ha enjoys the work bacause he
collects the grass together with his five close fnends. The remaining activities
of small ruminant raising are the responsibihty of Ms. Jajuli. She also 1akes care
of her 2-year old daughter and household activibes,

Mrs, Oom is anather small ruminant farmer, When tha enumaetator visited
her barn in February 12, 1992 she recognized that the small ruminams in her
bam were not the previous ones. Mrs, Qom said that she sold all her small
ruminants last year because she wanted to buy land from her neighbor. From
solling the small ruminants she got Rp 550.000 and with this money she bought
200 m? of land. Than six months ago she bought 2 ewes, 1 ram and 2 lambs for
a wotal price of 320.000,-. About 2 manths later two ewes produced thair
offspring (1 single and 1 twin). In the enumerator's second visit to Mrs. Dom,
in February 18, 1992 it was found that the original barn was smpty but there
was a new bam in the back yard of har house containing all her animals. She
said that she had already sold all the animals for Rp. 465 000 1o buy 130 m?
land. It is not always easy to buy land so when land is tor sale farmurs buy
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guckly  According to Mes Oom 1t s vary sasy for her to sell the smes
nemenants, sapecially becauss neighbonng farmers ks 1o buy small rumeane
froen hee bacsuse they belisve that her amall ruminents ars good and whe hag
connde alie knowiedge about small ruminants . Farmecs who booght hee areeu
askad her 1o sham becauds thay beliove that she s good 81 haspeng wnsl
rummnants 5ha also plana 1o buy small nammants harsall when her husbend whe
i & secuntly guadd i a rubbaer plantation estate gata enough money. Yes. when
she has enough money she prafers to buy small ruminants then gold, By raseg
small rumnants she benelits from the oMspding, manure and NCreasng Drcs o
tha ewes which gha can sell a1 sny time. But, if she has gold and suddeniy she
needs maoney she must Qo 1o tha town which is expensive and takss tere
Besides that the pnce of gold doos not increase rapidly, remaineng the sems
betore o she s lucky. It not. she will get less money because the prce
somatimes dacrsases.

From thus interview one important thing to know is 10 check 1o the
surrounding small ruminant farmers whether they have positive percepton
reward OPP tarmers, what kind of techhology has already been adopted and
what und i3 not. And also 1o check whather the miormation given 13 corrsct




GOAT PRODUCTION IN RICE-BASED
FARMING SYSTEMS IN LOMBOK

Bambang Dijoko Sarwano, Ida Bagues Gde Dwipa,
| Gusti Lanang Media and Happy Poerwoto

University of Malarany,
Lambok, West Nusa Tenggara, Indonesia

ABSTRACT

A study to undorstand the gost production systems on lowland rice-
based farms, and to asaess differences in the level of gost production betwsan
krigated ond rainfed fields was cordod out during the 1831/1532 cropping
ssason in Lombok isiand, NTH. Thirty-slx tarms, représanting irrigatad and rainfad
finlds wara ohserved. Data collectad ncluded site Infonmation, background data
an participating fermers, gobt ralsing tachniques, and productivity. Results
indicated that: Gomt production is relotively low, and improvements in
managament tochnigues could be adopted; The level ol goat production in the
irigated snd rainfed flalds was similar; Goat production of low resource farmars
wing batter than that of abovesubsistonce farmers; Within reinfed tields, gont
production on singla cropping fislds was higher than from doubile cropping lields;
Tha contribution ol goast raising in generating farm income varied smong groups.
Inepme of goat husbendry for rsinfod finlds and low rasource farmaors was highaer
than that of irigated fialds and sbove subsistence groups. Considering the
rolativaly low gost produstivity in the sltes coused by puoe managamant and the
potential of gont keeaping in incressing farm incomae, it s concluded that
improving goat management techniques should be undertaken 1o incransn smnil
farmar incoma.

introduction

Livestock on Lombok island., and throughout the provinge of Nusa
Tenggara Barat (NTB), are generally raised on small-holder farms as a mixed
gnigrprisae. The two major apricultural companents are food crops and anirmnal
production.

The lowland rice-based farming system, wnigated or runtfad, s the major
farming entarprise. The farms are generally small {avarage 0.4 ha), Farm gize has
not altered much wn recant years, but ther? has been an incraase in irrigated land
a8 & result of the establishment of an irrigation network. The cropping pattern
of irrigated fields (s 3 double rice crop, followed by a cash-crop (locally termed
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palawijal, Ranted helds have withe! a songle nes crop fallwed by palawis o res
only depending on water availability '

incomasing smpll farmors’ wollare & the man obpctive of e oo
davelopment program. As ivestock are 8 componant of farmming o the ame s&nng
i soems that farmars often do nat stnwe 1o rase hvestock 1o Makimaee praofy,
mmproving lvestock production may nciaase larm ncome Cansidaning the
distribution of goat keeping over the wland  (Doko Seewona st el T98%) ang
the relatively low operating costs of goat production, increasing gosl produc tan
might be pne apphcable altgrnative to bwdrcorme (his  probabim Hews v
incransing gom production on amall farms raguires toohnglogins which wae
appropriate and applicable. Dovendra [1987) ponted oul that  avadabie
wwchnology in ammal production is geonorafly dosigned for mtensive Sysinms and
i nappropnate for small holders. Thome i a faad for studms that can praduce
technologies which are approptiate 1o small-iwmers, socially acceptable, an
which signiheantly improve tarmet innama.

In arider 1o pehnrate such wolinoligees, the first step 15 to develop a
bettar understanding of the exisung QML produonon Ssystams.  The study
desoribad in thes paper was uniertakon 10 accommodate thas need in the lowiand
nce-bassd fanming sysiem

Methodology

The main objectives ol the stody were 1o understang the gaat
production system in the lowlind riciebaged farming system, and to assess
whather thare wire any differences in producton system betvenen irrigated and
ramnted aroas

Specitically the objuctives were to

Undesstand the role of gout production on farming activity
Understand the objpctive of goat raising. '

Measyure thie level ol goat production.

Aﬂiﬂ'ﬂl tha Cﬂ"'l'-fihutl'ﬂl'l af Qo rEaring in u‘ﬂ“ﬂ'rﬂﬁﬂu farm
income

a0 o

Site Satection The lsland ol Lombok covers 3 out of 6 rEgencit
Ikabupaten) within the Province of Nusa Tenggara Barat, namely Lambok Baral.
Lombok Tengah, and Lombok Timur, Irrigated rice lislds are mainly situatad in
Lombok Barar, while rainfed nce helds are common in Lambak Tengah and
Lombak Timur (Figure 1), One dasa (villagel was selected from sach kabugaten
The Desa of Lombok Barat represent an imgated rice field, whilo the desa fram
Lombok Tengah and Lombok Timur represent thase of rainfed nce fields




The selection of desa was dones using purposive sampling based on the
type of rice field and gost population. The three desa selected wers Jagaraga in
Lombok Baral, Sengkol in Lombok Tengah, and Batuvang in Lombok Timur

(Figure 2}

[ EL R PR T ]

oy e

Copmmay o 2

TERER@

Figure 1. Simplified land-use map of Lombok jstand
|Adaptad from Directorate of Agraria, West Nusa Tenggara Provincal
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Figure ¢ Locaton ol the ptudy sites




Sampling Unit. Farmers who operated & combmation of crop and goat
production were used as samplng units. Twelve farmers were sdlectad Trom
sach desa 6 farmers who cultivated ther cwn land were categonzed as above
subsistence farmers, and 6 farmers who cultivated shared land were categorized
#s low-resource farmers. In additon, as thare were differences in cropping
miengsty in the rainfed rice fields, namely single and double cropping. Sengkol
angd Batuyang were chosen to include these two types of cropping infensities
Table 1 summanzes the distribution of the samples

TABLE 1. THE DISTRIBLTION OF SAMPLES

Farmar Category

Sie Type of field
Above Low Rasources
Subsistence
Jagaraga  Irrigated & 10.50) 6 10.30)
Sangkol Rainted B (0.60) 6 10.35)
- Single cropping 2 4
- Double Cropping 4 2
Batuyang Rainfed & (0.601 & (0.40)
- Singla Cropping 1 5
- Double Cropping b 1

Note: numbers in parenthesis are average field size (hal.

Data Collection: Site Information. Landuse, livestock population, cropping
gartern and farm components were collected from the Departmant of Agriculture
and Department of Home Affairs a1 kabupaten, district (kecamatan) and desa
levels.

Background Data on the Participating Farm!ra_. Land ownership, farm
componints, family size, number of goats reared, motvanion for aoat kaeping,
and crops cultivated.

Goat-kegping Techmques, Housing, feads (type, availability, source of
feed, feeding practice), labor.

Data were collected by 1) Questionnaire of collaborating tarmars, and
2] Manthly monitoring of crop and goat production. This included crop inputs
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and incoma, and costs and income of gost keeping. The level of goat production
was calculaied in terms of increasing the number of animals

Long periad recall on mputs was avoidod as far as possible smce thers
in substantial distortion of such information {(Bhatl, 1979; Chambers, 1983, Van
Flockenstain and Dahlan, 1984), The collaborating tarmars ware taught to keep
records of both crop and goat production. These records wers manitared
monthly by the researchars by intarviewing collaborating farmers. Momitoring
was undertaken over a one-year periogd, from December 1381 10 Novembar 1982
to cover all of the cropping seasons within 1881/1982,

Results and Discussion

Agriculture In the Jagaraga site s based on lowland irrigated rice
cultivation, while in Sengkol and Batuyang rice is only cultivated in the ratny
season, Farm sizes are small with an average of less than 0.50 ha in all thiee

sites.
Tha Site. Tabla 2 indicates that ncefields in Jagarasga represent 71 % of

the total desa area, while ricefields in Sengkol and Batuyang cover 49% and
68% of the desa area.

TABLE 2. THE LANDUSE IN THE SAMPLE VILLAGES (HECTARE)

ﬁ

Desa Total Rice Dry  Forest Range Others
area field  land land
Jagaraga 818 580 13B - - 10
|4725) (2645) (639) (240) - 120}
Sengkol 2479 1224 220 350 . 740
(220201 (7101) (2207) (3347) - (3171)
Batuyang 665 387 178 -

126121) (4619} (2258) (1226) |125|

NMumbars in paranthesis denote Kecamatan figures,
Source: Dinas Peternakan Propins: Datl | NTB (1883),




The Farrms and Farmers. The total area of rice field observed was 16 45
ha, consiasting of irrigated rice (4.8 ha, 12 farma) and rainfad rice [11.65 ha, 24
farma). Farm size ranged fram .20 ha to 0.80 ha.

There were three types of land tenure; owned, rented and shared
wnancy, two types of animal tenure arrangemaent: namely owned and shared,
in the shared operations, the tenant supplies all inputs other than land and the
landowner receives 50% of the total yield.

Farmers who operated rented and shared fields were categorized as
“low-rasource farmers®, whereas the description “above-subsistence farmers”
was used for those who operated their own land.

Cropping Pattern. Thae cropping pattern on irrigoted ricetields is twao rice
crops followed by a cash crop. On rainfed ricefields it |s either @ single rice crop
followed by a cash crop or a single rice crop, depending on the watar availability.
The dominant cash crop at the sites 15 soybaan.

Livastock. Livestock are an integral part of the farming systam and fulfil
a number of roles such as providing power for land cultivation (large ruminantsl,
and as a buffer in the case of crop fajlure or other immediate needs. The
livastock reared in the thres sites are cattle, buffalo, horses, goats, shesp, and
chickens. The numbers of animals in each site are presanted in Tabla 4.

TABLE 4. NUMBER OF LIVESTOCK IN THE SITES

Sites Herses Catle  Bulfaloes Goats Sheep

Jagaraga 132 48 574 3089 383
(G291 (14561] (27721 {1593) (1028}

Sengkol 74 1861 1257 1624 22
(5151 (97581 (9B14) (12817) (526)

Batuyang 85 489 147 1078 441
{1027) (BDO7) (12821 (12537) (6307}

Number in parentheses denote Kecamatan figures.
Source: Dinas Peternakan Propinsi Dati | NTB (1983},

Goats in Lombok ara mainly of the local breed (termed kambing kacang),
small bodied but prolific animals (Edey et al,, 1387).
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The few Emtawa-cross goats are reared only for meat. Sheep are an
indigenous breed. The number of sheep has declined maybe as a rosuly ol
government policy to eliminate sheep which are believed to be a carrier of MCF
which is a dangerous disease for Bali cartle

Goat Husbandry. There are about 157 000 goats in Lombok. The to)
number of goats observed in the initial survey of the swudy [December 18491
was 123, consisting of 24 males: 13 adult (> 1 year oldl. 4 young (6-12 month)
and 7 kids [ < B monthl; and 99 females; 74 adult, 19 young and 6 kids.

1. Husbandry. In genaeral, tarmers in Lombok concentrate more on fogd
crop production than on hvestock. Although there are large numbers of goats
(Djoke Sarwono et al., 1985] goats give only a secondary income (Djcke
Sarwono and Dwipa, 1984) The majority of goats are reared in scavenging
systems.

2, Otpectives. Goats fulfil several roles within farming life, THey play 2
considerabla rale in buffering investment risk, such as a Faillure of cropping, and
as a saving which can be sold whenegver there i5 an immediate cash nesd. Being
smaller and cheaper than catte or buttalo, gosts are also commonly used for
subsistence food.

Goats are raised for meat and are very rarely milked or utilized for fibre,
and they are considered useful as they consume leaves and shrubs not eaten by
cattle or buffalo. However, geats do not confer the same status an the owner
as cattle or buffalb, Djoko Sarwono et all (1885) reported that farmers would
prafer rmore cattle or buffalo than goats

3. Monsgement System. Flock sizes are small, with an average of 3
goats per farmer. The goats are released from the pen in the marming for grazing
or browsing along roadside, banks and other wastelands: and housed in the
evening. In the rainfed area, they may graze in uncultivated rice finlds, No
respondent used paid labor 1o look aftér goars. i

Within the study sites. i seemed that farmers did not strive 1o ohitiize
goat production by creating @ conducive environment for their animals. Low
standards of housing and feeding together with uncontrolted parasitas mov
depress production

The tarmers’ cbjectives of housing are more to keep the goats safe at
might from thaft than to provide. 8 sunable environment for the animals
Ventilaton and santation of the pen were only minar considerations.

Thers were no responses regarding the difficulties of providinig leed
Green fodder lseveral kinds of leaves! is often offered to the amimals for
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sddional feed in the ovening, However concentrate is very rarsly given, Nesther
rce nor soybean by-products were fed,

Diseass and parasite control are not commaonly practiced and losses of
young goats are common. Stomach worms appear 10 be senious, sspecially at
the onset of the wet season (December-January) when developing larvae arz

prevalent. Farmers suggested that kid mortality may be as high as 40% at that
uma.

Matng 15 uncontrolled and goats are free to mate mdiscrminantly. Not
avery farmer owns his own buck. However most réspondents reported
subsequent kidding a1 the rate of thrue times every two years. Average age of
first kidding was between 12 to 15 months. The first birth was usually a singla
kid, but sacond and subsequent kiddings produced a hiph propoartion of twins,
Castration was not practiced and some farmaers culled the females after the fifth
or sixkth kidding, at an age of about 5 years.

Leved of Production and Camparisons, Productivity of meat-producing
animals can be estimataed by measuring the Incraase in body size and the
increase in number of livesiock within a period of tme. In this study, goat
production was assessed by computing the repraduction rate from December
1991 to November 1992

The number of goats Increased by B5% during the year {88% mn
Jagarags. 73% in Sengkol, 94% in Batuyang).

During the year there were 100 panuritions cansisting of 75 singles and
25 twins. The total number of live kids produced was 125 giving a litter size of
1.33.

Ovt of 100 parturitions, 24 were cases of first kidding, The average
ago at first kidding was 14 months.

Within the observation period 7 does delivered twice, with an average
imarval of 8 months, Howaever, during the one year observation there were only
100 births or 135% kidding rate. In addition, by better management. kidding
interval can ba reduced to 7 months or 170% kidding rate.

The relatively low reproductive performance of goats observed may be
in relation to poot management practices. Webster and Wilson (1980 stated
that increasing animal production on small farms can be achieved simply by
improving management practices. With better managemaendt, litter size may be as
high as 1.75 whila first kidding can be reduced 1o 12 months.

in order 10 assess ditferences In goat production related to cropping
sysiem, samples wero sorted into several sots, namely irngated vs rainfed felds,
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single vs double cropping (within rainfed fislds), and above-subsistance vs low-

resource farmers. The data are summarized in Table 5. Indicators used in
COMPATriSon wore:

Kidding Percentage: the ratio of does giving birth to number of doas
duting one yvear obsarvation,

Linter gsize’ the ratio of kids born to number of doas.
Kid Survival: the ratio of live kids at weaning to kids bom.

Natural Increase: the ratio of live kids minus number of deaths to number
of animals in initial observation.

Nat Increase: the ratio of population increase to initial population.

Irrigated vz Rainfed Fields. Kidding Psrcentage, Litter Size. and Matural
Increase were higher m the irrigated than in the rainfed farms, whereas Kid
Survival was lowsr. The Net Increase of both groups was similar. The higher
Kidding Percentape and Litter Size in the irrigated fields may be a result of the
better feed availability, since fertility is related to body condition: the expression
of fead quality consumead (Queensland Departiment of Primary Industries, 1985).
Although wrigated fields had a higher propartion of twin births, this was nat
followed by a higher Nat Increase because of lower Kid Survival. This perhaps
was the result of the relatively lower use of family labor in rainfed farms for
cTopping so that there were more oppartunities 1o look after the animals.

TABLE &, EFFECT OF MANAGEMENT SYSTEM
ON PRODUCTIVITY OF GOAT HERDS
_ . ——
Farm  Kidding Liter Kid Matural MNet
n size percent size survival increase In-

Iﬁll age crease
Rainfed 24 11.7 134 1.84 a8 95 a8
Irrigated 12 4.8 138 1.83 82 100 88
Low resourca 18 8.3 138 1.72 94 97 -]
Above subsistence 18  10.2 134 1.88 94 Bé 82
Single cropping 12 6.6 132 1.7 100 80 B0
Double cropping 12 5.1 136 1.7 96 94 88
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Above-subsistance vs Lowregources Farmars, Farmers who cultivatad
share land wers calegorized as low-rasource farmers. Those who operated their
own land wera classified as above-subsistence farmers. We had initially assumed
that the second group had better inputs, and hence would have a higher level of
goat productivity.

Table 5 shows that low-resource farmers had better goat productivity as
shown by the ndicators used. Observations indicated that tha low-resource
farmers looked after their amimals more intensely than the above-subsistence
group.

Single vs Double Cropping. Within rainfed fields tharg are 2 types of
cropping intensity: double [rice follownd by cash crop) and single cropping (rice
only). In the single cropping fields, farmers cultivate only one food crop each
yvear for about 3-4 months, During the rest of the year they work outside their
farm 1o obtain additional income.

it was itally assumed that single cropping farmers had higher family
labor availability to look after their animals and should have a higher productivity.
Goat production on the two types of fislds is presentad in Table 5. Kidding
percentage and littgr size were slightly higher for the double cropping system so
that, despite a slightly higher mortaiity of kids, the natural increase and nat
increase were higher for double cropping than single cropping.

The importance of Goats on Smail Farmg. Farmars rasponses indicated
that, as a source of income, goat husbandry is only placed third or fourth after
food crops and cattle or buffalo. However, goats are the first arimals 10 be sold
1o cover immaediate cash needs. Computation of the goats’ yearly increasing
value shows the potential of this animal as a source of income generation which
is summarized in Table 6.

income was derived from increasing number and increasing class [kid,
young, adult] of animais, On average. during one year, the income of goat
keaping was B29% of the capital or 6.83% per month. It is also shown that,
relative to the capital, the incoma of rainted farms is Higher than of irrigated
farmas, and the income of low-resource farmers i3 higher than above-subsistence
farmerz, Betwesn doubls and single cropping there is little effect.
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Tatim & THE INCREASING VALUE OF GOATS (THOUSANKDS RpMAYEAR)
e e ——————— e ——

Valus at Valuoe st Prtennal

Dec 1891 Nav. 1862 income
Averngs of 38 farma a2n 494 223 (B2)
irmgated 220 377 158 (71
Aamted 282 542 250 188
Above Subsistence 227 407 180 178
Low retources 42 835 2371 185)
Double Cropoing 272 506 235 186)
Sengle Cropping 318 587 270 18%)

Note: numbers m parenthases are percentages of value in Dec. 1991

The Contribution of Goat Keeping to Farm Income. Only on-farm incoms
from crops and goat production werg cansidered in this study. income from
tracing other animals and off-farm employment were not included

In this analysis, no input costs ware used for goat keeping. The inputs
used for nce cultivation by all farmers were similar: human labor, chemicals, and
seed; animal power, human labor, meals for land preparation; labor and magls for
transplanting; chemicals and labor for maintenance, share of the harvested rics
(10%) for harvesting, The soybean cultivation was very simple. Soybesn sesd
was broadcasted after rice harvesting without any land preparation, Inputs used
were only seed and harvesting costs.

Goat keeping output was calculated from the Increasing goat value basad

on increasing number and increasing size. Gross income from rice and other
crops is shawn in Appendix 6. together with net income from cultivation

Table 7 shows the income from goat keeping relative 1o income from
crop cultivation.

Income per year per ha from goats was about 1/4 the income from food
craps. Howaever, the proportion of Qoat keeping income relative to food crop
income varied among groupings. The contribution of goat keeping in irmgated
figids was very small (1:11); on the contrary in the rainled fields income from
food crops was only twice that of goat rearing. Within rainted helds, singh
cropping income showed a larger dapendency on gomt production than un farms
which practiced double cropping 11:1.3 compared 10 1:3.1)




TABLE 7 THE NET INCOME OF GOAT HUSBANDRY RELATIVE
TO FOOD CROP (THOUSANDS Rp/ha/yt)

Percentage al on-firm

Food Crops Goat  income produced by goasts

Average of 36 farms 869 223 20

Irngatad 1666 166 9

Rainfod 534 250 32

Above Subsistenca 1015 180 15

Low Resources 578 293 34

Double Cropping 734 235 24

Single Cropping 23 270 48

Conclusions

1. In terms of Litfer Size, Ags of First Kidding, and Kidding Rate, goat

production was relatively low. Increasing productivity can b achieved
by improving management practices

2, Goat productivity in the irmgated and ramfed nce helds tin torms of Net
Increase) was similar, However Litter Siee in the rgated fields was
higher

3. Low-resource farmers had better goat productivity than that of above-

subsistence farmers, indicating that tha low resources group manipulated
gaoat keeping as a source af income 1o A greater extan

4. Within rainfed fields, goat production on single cropping fields was
highar than on double cropping fields.

5. The contribution of goat husbandry in generating farm income varied
Ili'll:ng groupings. Income of goat keeping in ranfed ricefinlds and Igw-
resource farmers was higher than that from urigated fields and above-
subsistence farmers.

Considering the relatively low goat productivity in the sites and the
importance of goat keeping in genarating farm income especially in the rainfed
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Dimled @ bow rmaontons farmums, i s conclugded that improving gost manasgeman:
technigues ahould be underiaben (o increass Tarmer incomes
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ABSTRACT

Tha kasic goal of » breading program s to match genatic potential to the
existing feed resources, mansgwmeant systorrs and markats of a region. Sheep
snil goats n indonesia ara kap! primarily for maat production, so production traits
of interést e number of young wsaned par bresding female por yoor and their
growth ratas. Numbeor of young per yaor is daterminad by fartility, proliticecy,
wiability of young and interval between partwitions. Indonesian shapp and gosts
are in general quite prolific, snd the existence ol a major gene in Indonesian
shesp brasds results in very high profificacy in some individuals. Howavar, largs
fittar sire leads 1o high peonatsl mortafity unless feading and management ars
vary good, which may not ba economically fessibla. A mors elficiant maosng of
increasing numbers of young per yesr may be to utilize the year-round braeding
capability of local breeds, to have 1.6 to 1.8 parturitions por yuar.  This will
permit a high nut reproductive rate with anly single and twin hirthy, avoiding the
special requitements sszocimted with highor multiples. Growth rotes of
indonasian small ruminants are typloally qulte low, <100 g/'d. This is sasocinted
with small mature size. While some incrassa in growth rates may be desirable,
fast growth/flarge mature siza is less important than makntaining the adaptability
and disease resistance of local breads. Intioducton of some inharitance from
improved breeds may sccelerste rate of genetic improvement, but maasuramant
of all inputs snd outputs on a flock baziz I8 requirad for full sssesamaent,
introduction of some inharitance from breeds trom other tropical countrien shows
promisa of increasing productivity without detracting from sdaptability.

introduction

Shaep and goats in Indonesia are kept pnmarily for meat production, with
sale of wool or milk being of negligible importance in mast cases. Factors
determining maat production from a herd or flock are (1) number of otfspring
marketed per breeding female per year, which is determined by fertility,

stion interval, prolificacy, and viability of the young to market age, and (2)
waight of individual offspring, which is influenced by their inherent growth
potsntial and dam’s milk production and, of course, by their nutrition and heatth.
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The general bresding strategy for any producticn snvifonmant
match genetic potential 10 the fanding and mansgement system. It the geneng
potential for petformance weits & low and the teading and management are
adaquate 1ot tighnt potantial animals o express that potantial, productoaty of
the systam can be increased by ingrepsing genetic marit of the animals. O the
other hand f arvmals of high gonetic potantal, for example, tor growth rns,
milk production or prolificacy (Or two ar thres of these) are kept in a production
system where feading and manisgomaent are not adequate for them 10 oxprsss
their potential, the system will again be less productive than possible. The mos
commaon indications of 8 mismatch of the second kind are poor reprodusniion and
high martality. which not infreguently coour when gh performance breeds from
remparate countries are importad into trapcal or and production systems. The
goa! of a bresding program s to have amimals which have as good growth, mik
and probficacy potental as 15 compatible with good viatnlity and fertshity in thay
environmant. In tropical envitanmants, this usually means usng animals detived
entirgly of at least in part from stocks which have evolved under sawrs
selection in such enviraniments

Production Systems

The two commaon production systems for-small ruminants in Indonesia

are.
1] cut and carry, where forage {and other feeds) are brought to
continuously housed animals and,
21 grazing. This may be under tree crops, along roadsides i

tempararly |dle cropland, erc. The cultivatian of pastures solely
for small ruminant production is Not @ common’ practice
Indonisia, since human population density mandates the uge of
arable land for food crops,

Combinations of these two systems are also possible, but less common

The cut and carry system has the potential for more and higher quality
feed inputs on average than available in grazing lvattma,-althaﬁgh farage quality
in tropical cut and carry Syslems may or may not be high. The desirad levil o
penetic potential for growth, milk production and prolificacy will depend to *
great extent on the quantity and quality of fend resources available

Reproduction. By far the most important factor affecting offrake rates *
number of young weaned per female per year. This is a function of fernliv
parturition interval, prolificacy (number of young borm par parturition, i e Y
size), and wviability of young. Ll




Because Indonesia i close 10 the squator. Indonesian breeds appear 1o
be completely nonseasonal, providing the small ruminent producer the
sdvantages of unrestricted choice of bresding season and shor! parturition
imervals. Rather long intervals have been reported for some village Nocks in a
cut and carmy (confinement) system, apparently because of lack of access of the
females to males (Bell et al.. 1983, However, consistently short intervals are
possible, as evidenced by tha more than 1.8 parturitions per year for two strains
sach of Indonesian sheep and goats reported by Obst et al. (1980), and the 201 -
day mean interval reported for a flock of Sumatran sheep by Iniguez &t al,
(1591).

indonasian breeds of sheap and goats have high levels of prolificacy
iObst ot al,, 1980). Prolificacy iz a trait with usually an intermediate optimum,
the actual optimum depanding on ievel of management. Under condimions where
nutrent reguirements can be met economically throughout the year, unifarm
twinning should be the goal. However, because of variation in litter size, 3 mean
bner size of 2.0 usually means a considerable incidence of triplet births, perhaps
25% of all litters and hence 38% of all young. Since momnality of triplets is high
under all except the very highest levels of management, and weaning weights
tend 0 be low for young raised as triplets, 8 mean liner siwe of 1.70-1.75 is
usually preferred to @ mean of 2.0.

Numbers of young weaned per breeding femals per yesr can b increasad
by increasing prolificacy while maintaining satisfactory viabliity of young, or by
decreasing parturition interval. Possible interactlons among these varizbles are
dlustrated in Tabls 1.

TABLE 1. NUMBERS OF YOUNG PROOUCED PER FEMALE PER YEAR WITH
DIFFERENT PARTURITION INTERVALS, LEVELS OF PROLIFICACY
AND ASSOCIATED SURVIVAL RATES

_——e———— _—— =
Parturitions Interval Litter size bom/survival rate (%) par year
(days)

1.2/90 1.5/85 1.8/80 2.V/75 2.4/70
1.0 385 1.08 128 144 158 1.68
1.2 04 1.30 153 173 185 202
1.4 261 1.61 .79 2.02 2.21 2.35
1.8 228 1.73 204 230 252 2.69
ia 203 1.94 230 253 284 302

While in principle ail combinations listed n table 1 are biologically
potsible, thare is imited evidence on the ability of highly prolific ewes to sustain
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an scoeladdted lambing achedute aver & rormal lletime  Porformance levsiy »
the kswed HON Quadiant of tha table may nat be acheavabls. even with e,
good nutatiin I any Case the teeding and mansgement required 1o schmes -
mean 0f 1 7 to 20 young weaned per biesding female per yoar will be m=r
fesa tengive 108 lower prolifcacy Tregquant partunton. & g . ter size 1. 211 o
with 1 G parturtiong pet yaar, than tor high prahlicacyess freguent parmucties
@0 linter sire 1 8 to 2.4 with 1.2 partunnions per year. Furthermors, waning
waights will be more unform and heghar on average undor the Yormer

There 13 8 need for expenmentatan undér Indoneian condimons
combyned with a systems anilysis approach, 10 assess the net returns from
alternative strateges for increasing numbers of young weaned from sma
ruminant enterprises. However, we baliave that the potental for freguens:
pattutitions of Indanesian sheep and goats offers a feasible and efficient meang
of increasing productivity, and that this approach, combined with modersts
lpvels of prolificacy, is preferable to setting very high levels of genstic potents
for proliticacy. Weaning 1.7 to 2.0 young per female per yvear should ba quis
feambis, and it should be noted that this would put numeric productivivy ot
Indonesian small ruminants at a level above that of most of the world's smal
rurminant production Sysiams,

The situation with regard 1o genetic potential for proliticacy in Indanesn
sheep j& tomplicated by the presence of a gene (Fecd') with large etfest on
prolificacy (Bradford et al., 1886, 1981). This géne apparently Is presant, it
least in low frequency, in all stiraing ol Indonesian sheep studied 1o date | s
Javanaese Thin Tall JTT), Javanese Fat Tail IJFT], Semarang strain of JTT, and
Sumatran, 115 eHect is 1o increase ovulation rate by 0.8 10 0.9, and litter siz2 b
0.7 to 0.8, pet copy of the gens For example, Bradford et al (1991) re
litter sizes (second and later htters) of 1.30, 217 and 2 B3 for Fecl* Fecl’
Fac)’ Fecd® and Fec)' FecJ” ewes, respectively. As a result of segregation of
this gene. Indonesian sheep show great variation between ewes within flecks 1
prolificacy, and an unusually high repeatability of litter size.

This gens olfers the opportunity to increase prolificacy quickly ard
permanently, but has the disadvantage that even heterozygous ewes have a vt
of prolificacy that requires a very high level of feeding and management
reslize the potential benefits. This is illusirated by data reported by Inoun t 7
l'IEEJ]. A "»H.h i whigh the QEnNE ¥was mtlnlﬁnn was maintained uli-d'r
conditions of very modest levels of feeding and management for seversl yeos
(C) and was then moved to a new location {B) where fesd was adeguate 9™
management leval higher. The effect of litter size at binth on liner weight' weaantd
in that Nock is summarnized n Table 2.




TABLE 2. LITTER WEIGHT WEANED PER EWE kg, 90d) IN RELATION TO
LITTER SIZE BORN IN A JTT FLOCK IN TWO LOCATIONS
DIFFERING IN FEEDING AND MANAGEMENT

Locanon Litler siza Horr
1 2 3 4
C - Poorest 4 yrs 7.7 7.6 61 5.5
- Best 5 yra 106 123 131 11.9
B-1891 152 201 244 333

Source: Inounu et al. (1993).

The Fec.' gene was thus cbviously dissdvantageous in the poorest yaars
in flock C, and of little advantage at any time in this location. On the othar hand,
under the conditions in flock Bin 1881, heterozygous aewes (with an estimated
25% singles, 40% twins and 35% triplets) would wean 22% more total weight
than Fecd® Fecl' ewes, and Fecd' Fecd' ewes [with 10%, 25%, 35% and 30%
1's, 2°s, 3's and 4"3) would wean 50% more weight than Fecd® Fecl® ewes,
Under intermediate conditions, s, better than in flock C but not as good as
flock B, Fecl' Fecld™ awas might be superior in output ta bath homozygoles.

I is clear from the data in Table 2 that optimum prolificacy, and hence
the most appropriate genolype at the Fec) locus, s very much dependent on
level of management and nutriion. While more data are needed, our
recaommandation at this timn is that for most graxing systems, and far the cut
and carry system whera concentrata feads are not available at reasonable prices,
the goal should be 1o eliminate the FecJ' gene. i.e., to develop flocks of Fecd®
Fecd™ ewes. However, where & dependable supply of supplamentary fend, e.9.,
rice bran, palm kernel cake, cassava by-products, oilseed meals, etc., is availlable
at reasonable prices, than a flock of heterozygous ewes s likely to be more
productive, Maintaining such a flock would require @ structured breeding
program, in which FecJ® Fecd' eswes ate mated 1o Fecd' Fecd' rams  An
integrated program might be as shown in Table 3.

Mean litter sizes in this 1able are shghtly lawer than given gariier for adult
owes of thasa genotypes because 25% of the ewes in each llock would be
young ewas in their first year of production,

For this system 10 work, a source of Fec)’ Fect" rams would be neaded;
these might come from a govarnment-maintained nuclous flock. "A” flocks free
of the gene should be relatively easy to establish and maintain, since any ewn
producing triplets is presumed to be a Fecd" carrier and could ba culled or
transferred to @ “C" Nock. Once a Fecl® Fecl® flock wers estoblished, (e,
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known tes of the Fec.’ gene salecton could be prachond for Paermeg L
adtinion 1o athe perdormances traifs soch as growih fate snd whon L

wtervall. wheech should increate prolificacy Qfadublly wWithant cresnng =,
problems asancated with (ripiets and tughar multiples

TABLE 3 OUTUINE OF COGRDINATED BREEDING PROGRAMS T1) USE 1ay
Foct GENES BY PRODUCING Fecd' Facd™ EWES
Flock "A™" Flock “B**° Flock “C"*"
Fecld” Fecd® ) (Fecd® Fecl'l (Fec)' Faci-)

No. ewes 100 VA0 &0
Fembity 090 0.90 0 90
Litter sire 1.25 1.25 2.0
Lambings 'year 1.6 1.6 1 R
Lamb survival 0.85 0.85% ] 75
Ewe Lambs:
No. wndlyr 16 122 437
Kept a5 replacements a5 .
To flock B a0 160
to tiock “C~
Ram Lambs:
-No. wnd/yr 718 122 432
-Selectad 5 LK -
Lambs 1o markat 82 144 BEA
al Large commarcial flock, or ‘many. small focks with a coordingies

bresding program.
bi Mated 10 Fecd' Fecd™ rams.
cl Matod to Fecd' Feed' rams.
di Mated 1o terminal site breed (could be rams from lock A

if n ;
terminal sire breed rams are available). 9 Specializes

A plan such as this would ensure ewes without exce

moderate input level systems, and offers the opportunity :?:rﬁ:,ﬂﬁ:ﬁ,f;
predictably High prolificacy potential, vLe., with predominantly twin snd et
births as adults, for situations where extra inputs gre ecanomically feasile

Such 3 system wauld result in @ substantial increase in eficiency in the nabons
fiock over the present system, where a farmer does not know until 2 ews lzmbs
Isomatimes for the secand of third time) whather she i1s one that will consistents
produce one or two lambs (Fec)' Fecd®), or one likely 1o produce a hioh
frequency of 3 or more per parturition (Fecd’ Fecd or Fec)’ Facl’)




This systam would also provida somo owners of Fecd' Fecd® flocks the
agpportunity fof extra income by mating & pormon of their ewes to produce
supetiod replacements (Fecd' Fecld  ewesl for "C* flocks

Az noted in Table 3, all lambs of both saxes from "C" flocks should be
sent 10 slaughter, since they will be a mix of Facl' Fecl' and Fec)' Fecd®
genotypes and hance highly variable in prolificacy potential. This is a situation
whare use of a specialized sire braed, e.g., with high growth rato/superior
carcass potential, could be used 10 advantage. While such bresds axist in
Evrope, North Amenca, Australia and New Zesland, theyr reproductive rate as
purebreds in the tropics 15 usually poor, resulting in high cost of such rams which
themselves may have poor fertility when used as terminal sires. There s a need
for a good terminal sire breed waell adapted to Indonesian conditions. This need
could be met by certain “A" flock putting special emphasis on growth rate, to
produce rams which would sifa rapid growing crosabred lambs. At this time there
i no carcass grading system in Indonesia, and thus there (8 unlikely 1o be a
premmium pad for supanor carcass conformation, {Such premiums are often small
of nonexistent even under marketing systems wharg a carcass grading system
5 in use).

As far as is known at this time, there is no gene comparable to the Fecd'
pene present in goats in Indonesia (or elsawherej,

Mitk Production. Milk production potentizl shauld be Migh enough to
permit famalas 1o rear twins 1o satustactory weamng weighes, provided survival
rate of twans s satisfactory (80-85% or hugher. On average, Indonesian breeds
appear to have only modest milk production potential, based on rather larger
proportionate differences batween twin and sinple young in weaning waight than
reported in the world literature. This suggests that, where fesding and
management are adequate lor good surivival rate of twins, some improvemerit
in milk production would be desirable. This can be effectad by salecting for
weaning weaight of twin young.

Sira/Growth Rate. Livestock producers universally seem to be interested
in having larger, faster growing animals. It is certainly true that faster growth
means more weight 1o sell at a given age; also, over a lixed time period, animals
which grow faster usually convert feed more efficiantly, Howaver, faster growth
is strongly associated with larger mature. size, and hence the breeding animal
cost of rapid growing offspring is greater than for those with more modast
growth rates. In fact, there is no inherent association betwean efficiency of a
production system and mature size/growth rate of the breed or cross used in the
system.

indonesian breads of shaep, 0.9, Javanese Thin Tail 1JTT), Javaness Fal

Tail {JFT) and Sumatran (S}, and goats [Kacang-K) crosses are of relatively small
mature weight laverage adult weight of females 20-30 kgl compared 1o mature
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ko). Ettaws goats ate tall ahd Unge framed, but again would be below average
i waight for the species. Related 1o this, gans of growing animals of Indanesian
small runenants on typical local dimis are often < 100 giday (Gatenby et al
19881, compared to values of 300 g/day or more alten repotted for European ar
North Amatican antmats. Does this mean that & major afort o ncrease growth
rate fand themplore mature slsl of Indonesian sheop and goats s nesded?

The answet 8' not nacessarily. Factors that determine optima for these
waits are (1) market, 0.g.. 15 thire p premum paid for carcasses of a particular
vetight ang fat content?, and (2] adeptatuhiy, mproductive rate, health starug,
otrc. of breeds of ditferant sires

With regard to preferell carcass weight, it doas not appear thar m
prasent there is 2 pramium paid for animais of a particutar weight. Compgetition
in most export markets would require 8 heav|er Carcass than typically produced
in Indanasia, but as long as there is unsatisfied domestic demand for meat in
indonesia. as appears lkely for the foresaeable future (Leving and Soedjana,
1991). increasing carcass weipht is not an urgent goal,

Methods of Effecting Gonetie Change, Thres methods commaonily used
for Improving genetic potential for production are discussaed below. Since
repraductive potential af Indonesan breeds of shewp and goats is generally veery
good, the discussion focusses un advantages and disadvantages of these
methods with regard ta growth ratg and adaptability to wropical conditions.

i Impuort teeds selectad for these traits. to replace the locs!
bresds.

The [argest, fastest growing breeds come fram temperate
climates, but these breeds tend 10 have a restricted bresding
season, carry larger amounts of wool lin the case of sheen
which can add o haat stress, and are not well adapted 1o the
climati, nutritional and disease stresses of the tropics.  Thus
their use to replace local breeds is mot Indicated  Probloms
associated with temperate zone breeds in the tropics -
documanted by Patterson (1983) and discussed by Bradforit ¢
al. (1987).

2i Impiont improved breeds, cross with local breeds, and use the F)
or laer generations from the cross as the production stock

This approach has been widely used, in differant specs
often with considerable success. Khusary and Arity (1 Hﬂlfl vt
reported substantial increases in growth rate of crossbred lamb
sired by rams of soveral different imported breads out of Mkt
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llocal) dams in Malaysia, compared to pure Malin dams. Datwa
weare not yet available at the tima of that report en reproduction
of the crossbred females, which would be expecisd 10 be larger
and to waan heaviar lambs. The questions to be answered relate
primarily to reproduction, e, fertility, proliicacy and, in
particular, lambing interval since imported breeds may introduce
some seasonality of breeding. Whenaver imported breeds or their
crosses are considered, an assessmant of all production traits s
needed. In any such gssassmint, measuremant of inputs and
outputs an a total fock, life cycle basis is essential.  The results
of Flewchar atr al. (1985), which showed that JTT ewes required
significantly less fesd per kg of lamb weaned than Suffolk -,
Wiltshire - or Dorset - JTT crossbred awes, all of which weaned
largar lambs, emphasizes the importance of this paint. 1t is also
important 1o note that there is often an intermediate optimum for
the proportion of exotic inhefitance o int'oduce, as has been
well documented for dairy cattle

Fora further discussion of factors affecting the utihration
of selected wmperate chimate breeds to /mprove tropical small
ruminants, the papets by Lindsay (1989) and Khisary and Antf
(1991} are recommendead.

Select within & local bresd or crosstired popllatian based on
local breads

This usually results in slowar change than (1) or {2}, but
utilizes the adaptability of the local breeds and introduces no
~aw type of animal which may cause marketng problams, I
practiced asystematically for several genoranons, it can produce
substanual changes in a populstion; this is in fact how improved
breads have been developed

The choice between (2] and (3] will depend on the
urgency of making a large change in genetic potential in a shon
time, and the extent of adaptation problems encountered by
crosses with improved breeds. In the absonce of a need lor a
sudden large change (a5 might be needed, for exampin, if haavier
carcasses were neadsd for an export market), we beheve (3)
may be the preferred appraach lor small ruminants kept for meat
production in Indonesia.

Whether salecting within 2 local o & crossbred

population, it is important (except perhaps 0 terminal sire
breeds) 1o select for towal perdormance, since selection for
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growth rate only can lead to a decline in fartility and hvabeas,
iLagslo st 3l . 19B5)

Introduction of Breeds from Other Regions of The Tropics. A foum
ppproach, which is actually a modificanon of (21, is 1o import breeds from othe,
areas of the tropics to cross with local breeds. This has not often bee
suggested becsuse (al there are lewser improved tropical than temperate bresd,
and (b tropital beeads are not as well known. Howaver. whare 1ropical brsedy
with traits of interest do exist. this approach appsars 10 ment consderaton
IThomas and Bradford, 19811,

The Small Ruminant Collaborative Research Support Programin Intdoness
is tosting crossbreds between three tropical breeds and the local Sumatran
shaep. The three bresds in question are St. Crotx or Virgin Isiand White ana the
Barbados Blackbally, from the Caribbean, and the Javanasa Fat Tail from Eagt
Java, These three were chosen primarily because of their comparative lack of
wool: since wool is not 3 commarcial product of most Indones:an shesp
entorpnses, f was felt thay removing the wool by genatic means would ar lean
save thae labor of sheanng and reduce actoparasité problems, and might aiin
umprave heat tolerance. A second considetation was that these maght mcreass
graowth rate. and «n all three cases the wopkcal ongin was considerec an
advantage avesntroduced temperate bresds in terms of adaptability.

Both the 5t Croix and Barbados breed crosses grow significantly mors
rapidly than the Sumatran sheep, with the mcrease estimated to be of the orde
of 20% Matwre ewe weight and, presumably, feed reguirements. are als
mcreated. Wool cover 1§ reduced shghtly in JFT and St. Croin x S crossss
compared ta 5. and substantially in the Barbados crosses. To date, reproduction
has been evaluated only i the S1. Croie x S crosses, which are fully equal 10 S
ewes in all components measured: age st puberty, fertility, lambing interval and
lamb wiability. The crosses also show no increase in parasite loads to date o
appears therefors that this approach can be used 1o increase size and grawth
rate, and possibly othar desred traits, &.9.. freedom from a wool coat, with no
adverse etfect on agaptability.

A somewhat analogous approach has been used in goats, in which 2
popular breed to impor into the tropics is the Anglo-Nubian, Although todas
considered an improved milk breed developed in a temperate climate, 2
lu_hllﬂlil] part of its inhentance came originally from India via Africa Thare s
evidence that Anglo-Nubian crosses are better adapied to tropical produchon
Systems than those involving European ongin breeds (Garcia et al. 19832
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Conclusion

Much research remains to be done to evaluate the effectivanass of
alternative strategies for genetic improvemant of sheep and goats for the humid
tropics. However, based on available information, it in recommandad tha
emphasis be placed on selection to improve total productivity in local breeds, or
in crossbreeds. When choosing breeds for crossing, consideration should be
given to other tropical breads, on the baals that adaptability (s more likely to be
maintained; in all cases, breeds congiderad for use In crossing should be selected
on the basis of superiority in traits known to nead improvemsnt in the local
populations.

Effective selection programs, in local or crossbired populations, must be
based on systematically recorded parformance. 1t is sugpésted that selaction far
motal weaight of offspring weanoed per female to a specified ugo, say 3 years, will
placa emphasis on the components of performance important 1o efficiency of
meat production in small ruminants, 1 a., aarly puberty, fertility and short lambing
intervals, a favorable combination of prolilicacy and viability, milk production of
the famale, and Iinherant growth rate of the offspring
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COMPARISON OF THE PERFORMANCE OF LOCAL AND
VIRGIN ISLAND CROSSBRED LAMBS IN AN OIL PALM PLANTATION
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ABSTRACT

Resamwch was conducted with 40 awas n an oll-palm plantation s
Hutasimbaru village, Padang Bolak district, South Tapanull, Nosth Sumstra. The
obgactiva of the resesrch was to compnaro tha parfformance of crossbired [Sumatra
Thin-tail x Virgm Island] tambs with purebrod jocal (Sumatra Thin-taill lambs
resrad in & trnditional system in an ofl palm plantation. Birth welght, growth ratn,
waaning woeight and mortality wera recordad. Tha data wera snnlyrod using the
t-tast. Birth welght, growih rate and wearnmng weight woeta higher (P <0,05] tor
crossbead lambs (1.9 kg, 75 g/d and B.8 kg, ruspectively) than for local lambs
1.4 kg, GE g/d orid 7.8 kg, mipeciivelyl, Mortality of lamibs 1o webiiting was
high, avaraging 34%.

Introduction

Rumimant livesiock can be intograted into oll gl flantations 10 use thie
available vegetation and to increass ncame Accarding to Malaysian expefiance,
sheap grazing in plantations are |éss destructive than other amimals. Sheep ara
easy 1o shepherd, and successlully consume the lorage. Integrating sheep into
oil palm plantations is not dettimental 1o sol stroctire nor fartlity

Sevanty per cant of the area of Padang Bolak District in North Sumatra
is classified as marginal land. and 30.5% of this 98,420 ha of marginal land is
under oil palm, ewned by large estates and smallholders. Only a smali propormon
of the plamtations are grazed. Generally sheep husbandry provides a secondary
incoma far workers in the plantations.

Thare have heen few studies on the productivity of sheep under o) palm
in Indonesia. According to Devendra (1873} sheep in Indoresia Have a high
reproductive rate, measured in terms of liner size and lambing interval, but the
growth rate of lambs is low. In order to increase meat production Sudiono
11978 recommended crossbreeding with a superior ram. The ideal awae has high
profificacy, good matharing ability and adequare milk production [Sidwell and
Millar, 1971).
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Tha objctive of this resesrch project was 1o compara the performance
of Sumatra Thin-tadl locsl and Viegin lsiand crosshred sheep in an oil paim
plantaton i Padang Bolak

Literature Raview

e

Livestock are & component of many Tarming systems, and thay are
clossly interrelated wath the ather components of tha system. Ta miroduce
sheaep Lo a particular system can increase the overall productivity of the
aystem. improve soil structure and fertlity and water conservation (Manwan,
1988|

Sheep husbandry can help the farmer increase family income, and
provides manure which |3 needed for growing crops. Sheep have the advantage
over othar hvestack such as cattle ar buffalogs, in that thiey are better suited to
graring under plantation crops.

Sheap in Indonesia. According to Mason (1978) about 96% of the sheep
in South East Asia are n Indonesia. Within Indonesla. mare than 80% of the
sheep are in Java, where the majority of sheep are reared in traditional ways by
emall farmers '

Tha local shesp in Indorasia are small (Sumoprastowo, 1987). Body
weights of mature rams are 30-40 kg, and ewes weigh about 15-20 kg.
Reproduction charactaristios are good. in particular lambmng interval 18 short and
average Inter size 15 high. On the other hand, growth rates and carcass
percentages are low. As a conseguence meat production is limited.

Sudionp (1978] stated that to improve the quality of local sheep, they
should be crossad with a good ram, According to Park et al. (1970} growth rate
ol iambs depends on birth weight, whichin turn depends on breed, size of ewe.
level of feeding and managament of pregnam awes (Fraser. 1874). Although
birth weight does not itself have economic value, it is correlated with weaning
weight (Butcher et al., 1964),

According 1o Sidwell and Miller (1971), reproductive performance is a I
consequence of the proportion uf ewes which produce lambs, the number of
lambs born per ewe lambing, parinatal survival rate of lambs, and survival of
lambs to weaning. These factors are all important in determining the overall
productivity of the flock. Reproductive performance is influenced by gensartic fac-
tors, environmental factors and the age of ewe (Rice et al., 1957),

Hammond (1960) stated that pregnant ewes require food of an adeguate
quantity and quality to produce lambs with high birth weights and a good chance
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of survival. Sugeng (1987 said that sheep reed roughage st a rate of about
10% body weight. and concentrate at 1% hody weight. But Morison (1981)
stated that sheep require roughage st 20% al body weight. The nutrient
requirements of sheep are summarizad in Table 1.

TABLE 1. NUTRIENT REQUIREMENTS OF SHEEP, EXPRESSED
ON A DRY WEIGHT BASIS

_————— —  _ e - o

Body Food

waight  intake ME Protain Ca P Vitamins
gl (kgl (Mcalfeg) (%) (K] { %] {IU/kgh
Rams on finishing rations

30 1.3 2.3 11 0.37 0.23 588
40 1.6 2.5 11 Q.31 0.19 638
50 1.8 2.5 11 0,28 0.19 108
Ram lambs after weaaning

10 0.6 2.8 16 0.40 0.27 1417
30 1.4 2.8 14 0.36 0.24 1821

Source: NRC (1975).

Growth rates of twin lambs are particularly responsive to level of
nutrition of ewes (Sidwell, 19561, High growth rates of lambs are often achieved
from birth until two months of age. After this growth rate usually begins 1o fall,
A good supply of nutrients is essential if lamb growth is to be sustained.

The birth and weaning weights of single lambs are usually higher than
the weights of twins (Cole and Bundy, 1977). In addition, sex. age of ewe,
enviconment, breed and breeding system influence binth and weaning weights.
According to Sidwell and Miller (1971), Sugana et al. 11977) and Natasasmita
et al. (1979) birth and weaning weights ara higher for crossbred lambs than for
local lambs.

OfF Pakn Plantations. The aim af integratng shesp with ol palm
plantations is to optimize the use of vegetation which grows in plantations.
Ginting (1991) stated the goals of imegration to ba:

L To increasa income through conversion of vegetation into maat, and to
decrease labor costs in the plamation by using sheep to clear vegetation.

2. To increase the meat supply locally or for export.
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According ta Gunawan (1890} grazing management can be banefcial fo,
sl Bnd water Consarvation, and this musit be recognized when the integranas,
of amimals in plantations i being evaluated. The traditional technique of goy
fertilization is 1o apply as & mulch the wastes of natural vegetation and crug,
grown spacitically for green manure. Organic manure from animals & particulan,
benehcial in improving soll structure and fertility.

According 10 Padang Bolak Sub-District statistics (1984), oll palm
genarally grown in marginal ureas. The productivity is shown in Table 2.

TABLE 2. AVERAGE PRODUCTION OF OIL PALM
IN PADANG BOLAK SUB-DISTRICT

e ——

Age of Production TES
plantation lyr) {ton/halyr)
3 7
4 9
5 14

Source: Kecamatan Padang Bolak (1984).

Materials and Method

This research was conducted between November 1991 and January
1993 in a nine-hectare ol palm plantation in Hutaimbaru village, Padang Bolak
District. South Tapanuli (2°N, T00%E]). Alitude is about 150 m and the distance
from Medan is 475 km,

A total of forty local Sumatra Thin-tall {5) ewes were used in the
expariment. These sheep grazad in the plantation from 0900l to 1700h each
day, and were confined at night. Water was given ad libitum. For two wesks
before and two weeks after lambing. ewes were given a small amount of
concentrate containing minerals. Rintal anthelmintic was given perindically.

Twenty ewes were mated by a Sumatra Thin-tail ram, and twenty by a
Virgin Island (V) crossbred ram. The crossbred ram which was of 76% Virgin
Island and 25% Sumatra Thin-tail genotype was obtained from the SR-CRSP at
SHPT Sei Putih in North Sumatra.
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Tha ollowing measuremeants were made on the lambs:

Birth weight

Avarage daily gan to 2 months
Waaring weight, at 3 months
Mortality

Sex ratio

The data ware collected and analyzed using Student’s t-1est (Stesl and
Tomie, 18811

Results and Discussion

A total of 35 lambs sired by the two rams. wers born. The data for
indivsdual animals are shown in the Appandix.

Birth Waight. The birth weights of the Sumatra Thin-tail {S) and Virgin
Isiand crossbred (SxVI) lambs are shown in Table 3, The birth weights of the
crossbred lambs are higher than those of the Jocal lambs (P<0.05). A similar
increase in birth waights as a8 result of crossbresding has previously been
reported by Sugana et al, (19771 and MNatasasmita et al. (1979).

TABLE 3. BIRTH WEIGHTS OF LAMBS

Breed Litter Numbes Birth
sire of lambs weight {kg)
s 1 19 1.38+0.08
VixSs 1 16 1.91+0.12

Average Daily Gain. The average daily gaing (ADG) of the lambs are
shown in Table 4, The crossbred lambs had highar ADGs than the local lambs:

(P<0.05). Manurung (1981} also found that crossing Indonesian sheep with
introduced breeds, in his case Dormer and Suffolk, produced higher ADGs.




TABLE 4. AVERAGE DAILY GAINS OF LAMES
e ——

Braod Litter Murmitses Average dady
nize of lambs gan (g/d)
5 1 1" 855+ 1.3
Vixs 1 A 74.5+ 103

Waaning Waight. The lambs were weanad at 3 months of age, and the
weaning weghts are shown in Table 5. Average weaning waight was heghar for
the crossbred than for the local lambs. This is in accordance with previous
reports of Sudwill and Miller (1871}, Sugana et al. (1977), Natasasmita e &
{1979 and Manurung [1981).

TABLE 5. WEANING WEIGHTS OF LAMBS
_—-—————

Breed Litter Number Weaning
size of lambs weight {kg)
s 1 7 7.81 +0.51
Vixs 1 7 8.80+0.68

Mortality Rate. Lamb mortality was high (Table 8). About one-quarter
of tha Sumatra Thin-tail lambs died, and almost half of the crosshred lambs. The
causes ol death were infection of the navel, ‘attack by wild pigs and unfavorable
weathar,

TABLE 6. MORTALITY RATES OF LAMBS

ﬁ

Breed Litter Number of lambs Mortality
517l bom died %)
S 1 19 5 26
VixS 1 16 7 a4

Manurung (1981) also reported that shesp grazed under ol paim sutfered
high mortality, and he recommended that sheep in oil- palm plantations should
ba stall-fed.

100




Sex Ratio of Lambs, Tabla 7 shows that the majarity of the lambs were
male. A male:femnale ratio of about 1:1 had been expocted; the surpnsingly large
praportion of males was prohably a consequunce of the small number of animals
in the sample.

TABLE 7. SEX RATIO OF LAMBS
eSS —

Breed Total Mumber (%)
number Male Female
S 19 12 163%) 7 137%)
Vixs 18 11 (69%) B (31 %]
Conclusion

From the observations and statistical analysis, some conclusions can be
drawn:

L Average birth weight., growth rate and weaning waight of lambs
wera higher for the crossbred lambs than for the Sumatra
Thin-tail lambs.

. The mortality rate for lambs in this production system is high.

. In this study mora ram fambs were borm than ewe lambs.
Recommendations

L In ordar 1o reach a higher level of productivity, shesep should be

givan a better quality diet.

L Care of ewas at lambing and lambs before weaning must be
improved, so that the mortality rate s reduced.
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GROWTH AND REPRODUCTION POTENTIAL OF LOCAL GOATS IN
WEST TIMOR FROM WEANING TO ABOUT 1.5 YEARS OLD WITH OR
WITHOUT SUPPLEMENTATION OF SESBANIA LEAF (SESBANIA

GRANDIFLORA) AND PALM PITH ICORYPHA GEBANGA)

E. Budisantoso, M. Nggobe, A. Saleh and A. Bamuahm

Sub Rasearch Institute for Anirmal Production, Lil-Kupang,
P.0. Box 23, Kupang 85111, Indonasia

ABSTRACT

A study was conducted to evaluate the growth rote snd reproductive
performance of locel goats in Wast Timor by supplomanting tres logumas a5 &
protain source and local palm pith as & carbohydrate source. Sixty loced female
goats wers divided Into four reatmants (i} grazing during the day snd penned st
night without supplemeant [control), (i) control plus supplemantation of ulh-ﬂ-lf
lanf, (1) control plus supplamantation of local pakm pith and (iv) coniral plus
supplemantation of mized 50% sesbania and S0% palm pith. Esch trestment
consisted of 15 animpls starting ot 4 to & monthe of age. Supplamantion with
mixed 50% sasbania plus 50% paim pith produced tha best body weight gains.
All supplementation trestments reduced kid mortality and improved reproductive
perf ormiance,

Introduction

East Nusa Tenggara (NTT) has unique agro-ecological and socio-
economic characteristics with unpredictable rainfall patterns and a dry season
from April ta Novembar, This affects the development of farming systams in the
region. Grazing lands in East Nusa Tenggara account for 47% of the total area.
Animal production is dominated by large and small ruminants. There are about
415,000 goats and 90,000 sheep in NTT (Dinas Peternakan Propinsi Dati | NTT,
1989), of which 60% of the goat population and 80% of the sheep population
are found in West Timar.

Methods of ralsing goats in East Nusa Tenggara are still traditional and
goat rearing is only a secondary farming activity. Gawenby (1985) found that
71% of goat herds in West Timor were under extansive systems (grazing alone
or shepherding) and only 29% under intensive systems (tathered or penned).

Low growth rates and relatively high mortality of young goats in West

Timor have been reported by Gatanby (1985] and Bamualim and Saleh (1891l
Improving growth ratas and reducing mortality of young goats, especially weaner
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goats, by batter feeding systems using tres legumas and other non-conventional
feadstutts which are available locally would uitmately increass offtake.

Senbania (Sesbenm grandifioral has been widaly planted by tarmars in
NTT and s becoming & main sowce of animal feed. Thers is alio anathaer local
palm tree (Corypha pabangs) which has been traditionally used by farmers as »
source of carbohydrate feed. However thare have been faw studies on growth
rates and subsequent reproduction performance of goats using these feeds as
supplemenia,

The objective of this study was to determine the growth rate and
reproductive performance of grazing goats supplemented with sesbania, local
palm or sesbania and local palm:

Methods

A study of the growth and reproduction potential of local goats in West
Timor with or without supplemgntation was conducted at the Sub-Research
Instituts for Animal Production in Lill starting in November 1881,

Sixty female goats were divided into four treatments: [} grazing during
tha day and penned at might without supplement lcontrol), (i) control plus
supplementation of Sesbania leat at night, (iii} control plus supplementation of
local palm pith and liv) control plus supplementation of mixed 50% Sesbania and
50% palm pith. Each reatment comprised 15 animals, 4 to 6 months of age
with an average initial live weight of B.51 + 1.32 kg. The goats were kept in
individual pens. Supplementation of fresh leaves and chopped palm pith was
provided daily. Goats were weighed weekly before feeding in the morning and
averaga daily gains were determined by regression. Reproduction paramaters
such 35 weight and age at first kidding, mortality and distribution of kid birth
werg also recorded.

The chemical composition of supplemants is shown in Tahle 1.

TABLE 1. FEEDSTUFFS COMPOSITION OF SUPPLEMENTS

1%} [ %) (%] (%) %) (%) Kecalfkg
Palm pith 2.4 56.7 - 6.4 0.76 0.003 1512.713
Sesbania® 29.5 15.4 4.9 8.0 1.36 0.43 =

* Haradl ot al. (1986).
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Results and Discussion

Growth. The body waight gaing of goats receiving 50% sesbania + 50%
pabm pith supplementation, seabania supplemantation, palm pith supplementation
and comtrol were 35.2, 335 258, and 23.7 gheadiday raspoctively.
Supplementation treatments produced better gains than other treatments,
Monthly body weights of goats ara shown in Figure 1,

BODY WEIGHT (KG)
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Fig. 1. Body weights of goats
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Figure 2. Body waeights of kids from
birth to 12-19 weeks old

Figure 2 shows that supplemantation with mixed sesbania + palm pith
produced jids with tho highest weight gan, followed by palm pith
supplemeantation, sesbania supplementation and control respactively.

Reproductive Performance of Local Goats. The reproductive performance
of local goats given different types of feeds is shown in Table 2. Al
supplementation treatments incraased the number of kids born and reduced the
abortion rate, Ewe weight at first lambing and birth weight were improved by
pgiven the supplementations,
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TABLE 2. NUMBER OF KIDS BORAN, RATE OF ABORTION,
WEIGHT AT FIRST LAMBING AND BIRTH WEIGHT OF LOCAL GOATS

Trmit Control Sesbania Palm Seabana -
psth Palm pith
Kids bom
head) 3 1 3 3
%} 20 73.33 60 60
Number of abortons
(head) 5 1 3 2
%) 41.7 7.7 20.0 14.3
Ewe weight at first
lambing
{kg) 12.3+1.1 169:08 159:0.7 188235
Birth welght (kgl
mals 1.80:000 2.30:020 1556=007 1.85=20.49
female 1.50=0.00 1.49:20.12 1.44=0.28 1.80=047

The distribution of kiddings is shown in Figure 3.

Kidding was concentrated batween July and October (90% of total kids)
which was during the dry season, and this may have contributed to high kid
mortality. Similarly the calving period of Bali cattle in Timor is from May 1o
August (Wirdahayati and Bamualim, 1930). However the pattarn of the kidding
period cannot be confirmed at this sarly stage of ressarch.

Kid mortality is summarized in Table 3.

TABLE 3. KID MORTALITY IN LOCAL GOATS

Age Number of dead kids, n [%)
(weslks)
Control Sesbania Palm pith Sesbania +

Paim pith

0-1 3 (100.0) 1(11.0) 1111 2(22.2)

2.4 - 0 (0.00 T 111.1) 2122.21

5-8 - 1 (111} TN 01000

8-12 - 01|00 010.00 1111.2)
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Fig. 3. Month of kidding of goats with or
without supplementation

According to Braotord et al. (1987), supplementary feeding can radyce
pre-and POSt-wEINING monality. The highest kid mortality occurred during the
fist 7 days after binth (average 23% over all the treatmants).
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Conclusion

Supplementation of mixed Sesbania + paim pith produced the best
parformance n local goats in terms of growth rates. There is @ neaed 1o provide
supplemants during the dry season to reduce kid mortality and body waeight loss.
There is a need to continue the experiment to gather more basic information on
iocal goat performance in Wast Timor.
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RECENT ADVANCES IN SMALL RUMINANT RESEARCH IN INDONESIA
FEEDING AND NUTRITION STRATEGIES FOR INDONESIA

Kevin R, Pond
North Carolina Stata University
Raleigh, NC 27695-7621, USA

Introduction

Small ruminant production throughout Indanesia la primarily limited by the
quantity and quality of fead available. Regardless of region in Indonesia,
sufficient quantity and quality of feed throughout the year for desired
reproduction and growth is lacking. Smalfl ruminants have developed in many
systemns of production from cut-and-carry where forage and other feeds are
brought directly 1o the animal to extensive grazing in areas of large forage
availability such as in tree crop plamtations, In addition, small ruminants utilize
forage from the arid regions and fit in as an integral part of the cropping systems
in many areas. Near large cities, growing or fattening schemes have been
developed to provide animals for tha local markets

The purpose of this papar is to describe many of the feed rasources that are
and should be used to supply feed for small ruminants, 1o brigfly discuss the
nutritional reguirements of small ruminants in Indonesia and to describe feeding
strategies 1o meaet the requiremeants for desired production.

Feed Resources

The major feed resource for small ruminants Is the forage that is grown in
canjunction with other crops or grown in argas not utilized for crop production.
Forage can include grasses, legumaes, forbs, shrubs and trees that can be utilized
as effective feed resources for small ruminant feeding. The forage usually will
provide the nutrional base for all anmimals. Tropical forages are genarally of
lower quality than temperate forages; however, by harvesting at a young,
immatwre stage of growth, the quality of the forage in tropical regions can be
adequate for good production, The Australian Centre for International
Agricultural Research (ACIAR) has published proceedings of conferences on
forages in Southeast Asia (Blair &1 al., 1986) and on forages specifically for
plantation crops (Shelton and Stir, 1891) that contain an excellant compilation
of information on forages appropriste for Indonesia.  The International
Development Ressarch Centre (IDRC) sponsared and published (Devendra, 1320)
tha proceedings of a workshop in Denpasar on shrubs and tree fodders for farm
animals. Many of the papers are directad toward Indonesia and small ruminants,
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ForaQes arm often times supplemantad with agro-ndustrisl By -grodocty o
graing unsutable for human consumption Agro-sndustnal by roOgucts weth e
the pgro-by -products Baociated with the harvesting of 1009 crope Tor humang
e rice bran fece Giraw, Brokan nes, crop residuss asscciated with ahagr
maize. millel. sorghum and other slalks and tubers) and ndustnasl by peoducy
trom the processng of nce, cotton, soybesns, eic., and prOdUCTE 34LOCIed
with ol patm. rubber and cocorit production. Agrowdustrial by products we
genaraly of low value 10 humany, 5 wasta product o be dispossd of and
therefone potentially economical faed soutces Tor rurmenants, Depending oo s
region 0 The country, vanous agro-indusirial by-products e avadable for
vestock  The chemical composition and guality of by products can be very
variable and should be svaluated before feeding. Many of these feedu can
contan either high fiber contants which may limit the voluntary intake and lowe:
the productivity from the animal, or may contain antbnutritional, antrgusiy
factors or touxins that should be avoided. Ezamples of such 1omcitiby would
nclude tha high copger laval in gil palm by-products which can ba potentially
omc 10 sheep, Treatments to improve guality lalkali, anhydrous 3mimonia, gres
etc.| atthough successtul in the lab, have not been well adopted by the smad
farmess (Preston and Lang, 1387).

Many trials have been conducted to evaluate various forages and by-
products in Indonesia. Thesa trials are summarized In various procesdings of
conferences and meetings. A varely of papers covenng general nutriton,
forages, by-products and minerals for shesp and goats have besn published a4
weorking papers from the Smafl Auminant Collaborative Research Program ITabis
11, The workung papar titles, suthors and date of publicaton are included in the
appendix of Ludgate and Scholr (13921, In addition, feeding techmigues are
coverad in several papers containgd in New Technologies for Small Rymunant
Productian in Indonesia (Ludgate and Scholz, 18921

Nutritional Requiremeant Guidelines

MNutritional requiremants for small ruminants in tropical countries have
received little attention, Generally less ressarch has been complered on the
nutrient reguirements of small ruminants than for other livestock. Early
miormation was mergly an extrapolation from cattle requirements. Currently
thare are several sources that can be appropriate depending on breed, typa. sire
and environment.

The most recant composition publicstion  “"Ruminant  Nutriton
Recommended Allowances and Feed Tables,” from the French (Jarrige, 1989)
includes full chapters on shaep and goats. The book s available in both French
and English and is an excellent reference for nutnent requirements of dairy goats-
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Hawaver, most of the requirement tables are for large sheep (welghing 40-80 kg)
or goats (50-120 kgl. Another dissdvantage is that the energy and protein
syatem utilized are unique and not easily convertad to other systems. Values for
teedstutfs worldwide are limited but sections on Feeds of the Dry Tropics
{Senegall and Feeds of the Humid Tropics (West indies) add to the data base.

TABLE 1. WORKING PAPERS ON NUTRITION TOPIC3 PUBLISHED BY THE
SMALL RUMINANT COLLABORATIVE RESEARCH SUPPORT PROGRAM
(SR-CRSP)*

Warking Popar Numibsar

Topc Sheap Guoats

General Nutrition 14,12, 71,77, 85, 83, 101, 104, 136 11

Forages 19, 24, 26, 33, 34, 62, 66, B4, 87 24, 34 Bf, 64, BB
By-products 51, 62,90, 91, 102 54
Mmerils aG, 58 Ed

"Wihrkirig papers areavailable fram SR-CRSP office v Bogor i Irom the Managomeayl
Entity wn Davis, CA; A full listing is m Appandix 1 of Ludgate and Scholz

Requirements for small ruminants in daveloping countries are addressed by
Kearl [1982). Secticns deal exclusively with sheep and goats and include
thorough literature references of nutrdent requirements.  Daily  nutrient
requirement tables for various physiological states and for animals weighing from
§ 1o 70 kg are presented. This is one-of the few publications that mcludes
requirements for smaller sheep and goats. Most tables were derived from
litergture values based on body weight and then axtrapolated 10 the various body
weights, These tables should be a good guide but need to be refined with
experimental data. A summary of the nutritional requirements of breeding goais
was updated by Pond and Buntinx (1880) and covers small goats.

The first attempt by the United States National Research Council to repart
the nutriant requirements of goats INRC, 1981) relied heavily on the world poat
research data basa, A waalth of infarmation current through 1981 is contained
in the bibliography which is grouped by topic. They include requiremants for
goats in various physiological states and far animats weighing 10 to 100 kg, In
addition, requirements are listed for maintenance at different lavels of activity
{minimal to high activity), for different environments (tropical to arnd), for
differanmt levels of milk production and for mohair production. The feed
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composition tables are extensive: However, since this is the firat edition,

refinemant is probably needed. Unfortunately plans are not certain for future
editions.

Unhke for goats, the nutrient requirements of sheep have recaived much
more attention in the United States (NRC, 1885). The sixth adition of Nutnent
Aequirements for Sheep i1s currently availabla, However, the requirement tables
are of little value for sheep in Indonesia because they are for larger ewes (50 1o
90 kgl and growth rates of lamhs begin at 200 g/d. Similar to the goat NAC

(18B1), the reference section for sheep (NRC, 1985) is complete and grouped
by general topic.

Conterences and symposia on shesp and goats are also excellent sources
of specific nutritional infarmanon. These include the International Symposium
on Nutrition and Systems of Goat Feeding held in Tours, France (1881), the
Third Imernational Conference on Goat Production and Disease heid in Tucson,
Arizona (1882), the Fourth International Conference on Goats held in Brazil (187)
and the Fifth International Conferenca hald in New Delhi. India (19832).

Books on sheep and goat production are also sources of nutritional
management for temperate (Ensminger et al.. 1989) and rropical (Devendra and
Burns, 1870; Devendra and Mcleory, 1982, Gatenby, 19886) ragions, A waorlg
bibliography on goats (Sands and McDowell, 1979) contains over 100 refarences
on nutrition and fesding efficienty of goats. Most recently, a campilation &l
trials to look st energy and protein requirements for growing sheep and goats
has been publbthed tor Indonas:a (Haryanto and Digjanagara, 19921, This should
s¢fve a8 a good guda for humid Indonesia. Another new publication (McDowall
et al., 1993|, covers the minerals for grazing ruminants in tropical regions

Nutrition of Small Ruminants in Indonesia

The Javanese and Sumatra Thin-Talled Sheep are among the most
productive sheep in the world. It is not uncommon 1o have twa lambings pes
year whaereby ewes are bred during lactation, conceive and produce miltiple
births twice a year. The kidding intérval ol many of the does is also short and.
therefore, nutritional requirements of thess animals is higher than those in more
temperate chmates where lambing and kidding occur only one time per year. To
meet the nutnent requirements of these highly productive animals requires
careful attention to meat their needs and maintain this high productivily.

Requirements are also increased when animals are crossed with larger size

imporied bresds such as the Barbados Blackbelly, St. Croix, or wooled hraeds.
The offspring of these crosses are generally larger at birth, grow faster, and
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obwsin & highet mature welght than that of the local sheep beseds, H Ted
sccordingly. To obtain growth to genetic potential adeguate foed must be plven.

The general principies of nutrient requiraments for small ruminants are the
same throughout the world. Maintenance has the lowest requirement whereas
the end of gestation and lactation have the highest nutrient demands. Since
many of these bresds of sheep and goats breed during lactation the requirements
for lactation are high. The requirements for growth/fatening have not been woll
defined for sheep and goats grown in Indonesia. In recent yvears, thore has bean
more of a push towards obtaining rapid rates of gain by feeding agro-industrial
by-products in a confinement situation to improve gains and reduce the time
between weaning and slaughter. This is especially true as producers move from
subsistence production (where the small ruminants are used Tor security, stored
wealth and reserve) to production for economic retums. Specialized feeding
units where animals trom several farmers are purchased and fed out at one
location is becoming more commaon, Economy of scale also allows for better use
of by-products. Rate of growth and therefare time to marketing can be modified
by feeding level 1o meet seasonal marketing demands. Eastern Indonesia has a
predominantiy dry climate with a prolonged dry season. Lack of fead resources
during the dry season adds further challenges to small ruminant production.
Some of these constraints and strategies for production in Eastern Indonesia
were covered in a conference supported by tha Indonesian Small Ruminant
Network (Subandrivo and Tiesnamurti, 1992),

Feeding to Meet Requirements

To improve performance, whethar it be reproductive parformance or survival
and growth rate, supplementation is often required. Although many of the
tropical grasses have adequate pratein to meet the requiremants (Haryanto et al.
1882; Sanchez and Pond, 1991], total intake of these grasses is imited by the
small size of the gastrointastinal tract of small ruminants. Unless these grasses
are harvested or grazed at an immature stage, tha animals productive capacity
can be reduced. In the case of the reproducing female, the forage resource
should be utilized 1o 3 maximum since this ls generally the lowest cost feed
availabla. In many casas; however, the labor involved to harvest the forage and
bring it to the animal can be very high. In densely populated areas whore
farmers have to travel a long distance to obtain grass, the number of animals
maintained by the farmer may be imited bacause of tha constraints of bringing
feed. In more extensive argas (Eastern Island) or in tree crop plantations, the
grazed forage resource is the most important part of the production system. Not
only is it important for grazing shesp but it is also important to maintain
environmental quality and reduce the use of herbicides. Grazing sheep in tree
crop plantation areas can improve the soll characteristics, improve the nutnent
cycling, and improve the yield from the trees.
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Whare torage i In short supply or reqguires long tmes 10 ITANSHOT of wihen
the production i Mmited, supplementation may be & good alternetie
Supplementation of the ewe or doe fock can be scoomplished in severs
manners. Il the snimals are graring during the day. then Supplemenialion can
ocowr in the kandang after returning fram grazing or balore going out 1o grace
Genarsity, it i conmdered better 1o supplement following graning rather Man
bafore QrRNNg 10 pravent sheep or goats substituting supplement Yo some of the
torage that they would have consumed during the day f they had not been
supplemented. Reducing the length of imae for grazing by sheep trom 7 10 &
hours reduced intake by 20% (Merkel st al., 1992). This reducton in intaky
should be raplaced by supplementing cut-and carry forage of by othes
supplementation,

Supplementation of ewes can be done by several methods.  Reese er 3
(1990) supplemented awes daily 21 0. 1.0, 1.2 and 1.4% body weight with 3
mived concentrate and improved productivity. Reducing the daly
supplementation to only during critical nutrient demands (6 weeks befors
through 3 months after lsmbingl was successful in maintaining high productivity
while reducing costs {Sanchez et al., 1993; table 2}. In experimeant 3 (tabls 2|
replacing 50% of the concentrate with locally available rubber ssed e
supplemanting rubber sead and a tree legume Glincidia had equsl! bigloglea
improvements but were more economical than the concentrate supplemsnt
Strategically supplementing to mest needs according to critical demands is a key
way to reduce supplementation costs during periods of high nutrient demand
Strategic supplementation limited to two weeks before expected lambing through
four weeks after lambing has proved to be beneficial {Sanchez et al.,, 18973}

One problem with strategic supplementation is that lambing dates need 1
be known in order to feed appropriately. Another alternative is to feed a low
cost by-product as a supplament daily. Molasses is generally cheap and can be
fed ad libitum to ewes in the kandang. It is economical and gives improved
biological performance (Experiment 2, Table 2), Molasses is given free choe
to all ewes grazing under rubber in the SA-CASP project of North Sumatra
Untortunately, molasses is bulky and usually only available in large quantites;

thereby, reducing its use by small farmers unless cooperative buying can be
accomplished.

- When s cut-and-carry system is utilized, supplementation with agro
industrial by-products can replace the nutrients from forage and thereby reduce
the timn spent gathering forage. In addition, tree legumes are excellant gquality
ntntnimr.d Sources that are palatable 10 sheep. Some initial conditioning may be
requ to obtain desired intake level, but tree legume are important
supplements especially during times of drought or during the dry season.
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TABLE 2. EFFECTS OF SUPPLEMENTATION ON BIRTH WEIGHT,
WEANING WEIGHT, LAMBING INTERVAL AND EWE PRODUCTIVITY
PER BODY WEIGHT PER YEAH Ikg LAMB WEANED kgBWiyi

o ——— g - L -
yenaht tkal lwmbing
Trealmong B woaning Intervalidl Produclivity
Expornant 1
Grazng only 2.1 .97 241 67
phus concentrare® 2.17 9.30 218 .BD
SEM 14 .24 53 03
Exporsment 2
Grarwyg only 1.61 7.58 232 A
plus molassasy 1.79 8.90 216 a8
SEM 04 .26 6.2 D4
Expeaamignt 3
Grabng
pluk comceniraio” 1.82 9.30 222 83
phes concentrata & RS* 2.23 89.76 229 .88
plus RS & Glir ™ 213 0G4 222 a3
SEM 08 33 6.5 03

‘Cancentrate consisting of 44 3% rce bran, 20.7% molasses. 31 4% Cossava mieal,
1.4% figh meal, 1.0% uiea and 1.2% imestong led at 1.4% BW.

*Aubber seed (RS) fed a1 5% BW and concertrate fed at 5% BW.

"Aubber sead (AS) f2d ot 5% BW and gliviciche [Glir] leoves fed at (5% BW.

For growing or fattening sheep, it may be desirable to limit the amount of
forage fad 1o these animals and to kesp them in confinement. Parasites can be
an extreme burden on young, fast growing animals. By kesping these young,
fast growing animals in the kandang and not allowing them to have access to
fresh growing forage, the level of parasite infestation can be markedly reduced.
This helps in increasing rate of gain and in reducing losses including death that
can be associated with heavy parasite burden. Utilizing mixed concentrates and
agro-industrial by-prpducts can be very effective in improving rates of gain,
reducing tima until market and has worked very satisfactorily for many producers
espacially in regions closa 1o markets, To obtain maximum blologieal growth and
to utilize by-product rations for growing lambs and kids is not an easy task. An
example of a trial utilizing palm kernel cake and molasses compared to a com
soy diet is presented in Table 3.
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TABLE J. INTAKE AND AVERAGE DAILY GAIN OF LAMBS FED BY-PRODUCYT
AND CONCENTHATE FEEDS®
H .

Raton Major Ingrodients ntakn ADG
1 100% PEC 687 _'.'1_'3'
2 75% PEC -- 25% molasses - 683" &9
3 50% PKC -~ S0% molasses Gaar 74w
4 PRC at 5% BW - molasses ad libitam 489" 53¢
5 S57% com - 18% soyhnan meal - 10% PKC aar 100*

B 40% Cassava maal, 20% PKC, 11% Rice bran,
10% rubbor sead BG7" 108

*Molasses comtains 3% urea. Al rations have added minerals,

Falm ksrnel cake supplies protein that escapes rumen fermentation and in
this case mucroldal activity in the rumen may have been limited due to low
ruminal ammonia levels (Preston and Leang, 1987). Adding molasses with ures
tended 10 improve parformance. Rations can be developed {ration &) that s
composed ol by-products that equal performance of expensive corn and soybean
meal based rations (ration 5), Mineral and molasses blocks have been used 1o
remedy deficiencies. The blocks can be locally made without any equipment
Salt biocks can be manufactured with cemant as the binding agent, in four liter
pots lined with plastic for easy remowval of blocks. Before adding the mixturs,
a2 bent wire (12 gauge) should be placed in the middie and extended vartically
trom the botiom of the pot to about 15 cm above the por Once the mixiue
hardens, the wire can be used 1o hang the blocks fram the ceiling. The bast
proportion of cement for salt blocks in Morth Sumatra was 8%, a compromss
etween hardness and cost. Cement should be wettad first before mixing with
the salt. Drying can by done in the sun, or more rapidly in an oven. The
consumption of salt from these blocks was 20 g/d per head, during the tima
animais spend in the barns 116 h a dayl. The percent of cement was increased
1o 11% when a commarcipl mineral mixture lin powder) was added: 59% szl
11% cement; 20% mineral mix [Ultra-minaral mix, Medan, containing 20%
Caigium, 25% phosphotous, 22% sodium, 0.35% manganese, 0.20% rinc.
0.8% iron, 0.2% iodine and 0.15% copper). Average animal intake of this block
was 9 g/d. An additional formula that includes a source of phosphorus is: 65%
salt. 15% cement and 20% bone meal. The estimated copper intake from this
block is 21 mg per head per day. Modification of formulas are required 10

122




provide other minarals or ingredients in various proportions.  Salt blocks have
facilitated the task of providing adequate salt and minerals 1o sheep

Future Research in the Nutrition of Small Ruminants

Rather than spending a lot of time and money trying to fine tune the nutnent
requiramants for growth, maintenance, gestation and lactation, it may ba more
advisable to work out systems and combinations of feedstulfs 1o meet the needs
of maximum growth of animals. Therofore, high priority should not be given to
the determination of enaergy. protein and mineral requirernents of many of the
differemt broeds of sheep and goats in Indonesia. But perhaps more emphasis
should be placed on utilizing the existing knowledge obtained from past resaarch
n detgrmining the right feed combinations needed to give the animal nutrients:
for desired praduction.

in Southeast Asm, the best natoral resource is the sun. Consistent day
lengihs, relatively consistent temperatures and atequate moisture should be
taken advantage of in developing lesding systems for small ruminants in the
future. The use of single cell protein grown on manure waste, rubber waste, or
on other agro-industrigl by-products could be extramely important in providing
a protein and enargy source for several types of livestock including small
ruminants. This area of work in the future should be extremely important in
small scale production of protain thar can be utilized by small ruminants. Value
added processing to existing foedstutis is also another way to improve the
economic return from feeding livestiock: MNew technologies such as extracting
fat from rice bran and treating with calgium to form protective fat (this
proceedings) will be important advances in the future of small ruminant
production. To reduce the problem of lack of quantity and quality of feed,
programs will have 10 be initiated whera complimentary feeds are given to the
animal to provide for the required nutrients. As new breeds and breed crosses
arg introduced into the livesiock system, an adjustment in how livestock are fed
will be required. If there 15 no adjustment, and animals are fed at the same lavel
a8s present. then these animals will be slow growmng, will not reach market 1n a
minimal time and will be & problem for the producer. Putting together the
sppropriate feedstuffs to maximize the use of by-products, minimize the cost
while maintaining the desired production will be tha key role for the future.
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ABSTRACT

Fourtasn troe legumes and twelve craeping lagumes ware analysed for
their phendlic compounds, tannin, non-protain eming acids and sapanin. The
lanves were succassively extracted by methanol and 50% mathanol solution. The
total phenol laval in methanol extracts of tree legumns mnssured by calorimatric
maethod varied widely (0.03.5.9%) compaed to thosa in creeping legumes
(0.2-0.9%). Individusl phenalic acids wore ldentified and guaniified by HPLL;
galtic acid was the most common phenolic acid n both trea and cresping
lsgumes. Para benzoic acid was commonly found in trae lagumas tut not in
creeping lngumes while p-coumaric acid was found mostly in cresping legumes
and gome tres legumes. Tannin values measurod by tha Vanillin HC method wara
slways highar than thoss measured by, the protein precipitation muthod. The
highest 1annin lovel was found in Calfandra s lollowed by Leucanns iivergifolis
and AMigis faicataris. Tannin levels In ceeping legumas wers insignificsent.
Cualitative annlysis uzing TLC showed that all fourtgdn legumes Coniaamn
non-protein amino acids and ning of them produced & pank on HPLEC which T
be quantified relative to srginina. The highest lovel of non protein smiing scid was
found in Acacia vilosa (2.88%). The saponin concanization in trae and crasping
lagumas voried from 0.4 1o 2.42% and was genarally lower craapitg legurmies.

Iintroduction

Farage crops are grown 1o provide digestible energy and other nuinents,
including protein and minerals for ruminants. Chemical composition n terms af
protein, a1, carbohydrate and minerals has been used 10 descrnbe thit value ol
forage crops for livestock. However, dunng photosynthesis and metabolism, the
plant produces not only primary components but also secondary componsnts
which can be described as "by-products™ of metabolism. These secondary
compounds have diverse chamical structures and sometimes do not have a clear
function in the plant. Some sscondary compounds can be called "toxicants”
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A toxicant can ba defined as a substance, which under practical
CHTAMSLANCES, Can impalr some aspect of animal matabolsm and produce
sdverse biological or economic affects in animal production (Cheeke and Schull,
18851. Atthough vintually everything I toxic if given in a large quantity, the tarm

toxicant relers only to thoss substances which might normally be encounterad
at a toxic lavel.

Thousands of chemical compounds have been identified a5 toxicants in
many specios of plants including grassas and legumas. It is believed that the low
digesvbility of opical forages comporad 1o temparate forages may be related
1o the presance of toxicants baside lowsr protoin and mineral concentration
fLowry, 19881 Toxicants can be classified in various ways, including chemical
structure, They include alkaloids, glycosides, protein, non-protein amino acids,

lipids, matal-binding substances, phenolic compounds, seauitarpens lactone and
others.

Toxicants m forages have been studied in temperate areas m countries
such as North America, Australia, and New Zealand. Recently many species of
tropical legumes, othar than leucaena, ara attracting great interest. These include
ghncwdia, acacia, calliandra, desmodium, sesbania, albizia etc. These species
have several advantages including use as firewood, shade for plantations and
high protein cantent due to their abllity to fix nitrogen. The feeding value of
leguminous tree for ruminanis is rarely reported and very linle research has besn
conducted on toxicants \n leguminous fodder,

In this report, sevaral toxicants such as phenalic compounds (phenalic
acid, hydrolyzable wannin, condensed tannin, sapanin) and non-protein: amino
acids were analyzed in leaves of leguminous trees and cresping legumes.
Possible toxicities arising from these 1oxicants are also discussed.

Materials and Methods

Materials. Al leal matenals, both fresh and fresze-dried, were collected
in Clawi, West Java. Most creeping legumes for saponin analysis were collecied
fromn Pakuwon, West Java,

Extraction of Phenolic Compounds. A successive extraction was
conducted based on the method developed by Wina (1988), A dried sample (19!
was extracted 4 times with absolute methanal (10 mi). It was centrifuged after
each extraction. The supernatant (combined methanol solution] was evaporared
by rotary evaporator until dry then dissolved in 10 ml watsr. This agueous
solution was extracted 4 times with 10 ml ethyl acetate. The top layer was
separated and evaporated by rotary evaporator and redizsolved with 5 ml
mathanal. This fraction was named Fraction A. The bottom layer {aqueous layer]
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was evaporated and redissolved in 10 mi water and namad Fraction B, The
rasidue after absolute methano! extraction was extracted 4 timas with 10 mil of
50% methanal solution. It was centrifuged after sach extraction. The solution
was avaporated and redissolved in 10 mi of 50% muethanol and named Fraction
C. These three fractions ware then analyzed for their total phenol and torl
wnnin concentrations.

Phanolic Compound Analysis. Total phenol analysis by Swain and Hillis
{18589):

One milliliter of a sample aliquat (fractions A, B and C) was diluted 10 7
mi with distilled water followed by the addition of 0.5 ml of Folin-Denis reagent.
After mixing by vortex, 1 ml of saturated sodium carbonate was added. The
mixture was made up 10 10 ml with water. After 30 minutes of reaction, the
mixture was centrifuged at 2000 rpm for 15 minutes. The absorbance was
recorded at 725 nm wavelength. Srandard solutions from O o 100 ppm were

prepared from p-coumanc acid in absolute methanol,

Phenolic Acid Analysis by HPLC Daveloped by Wina (1988). The solution
of Fraction A was filtered through a 0.45 um millipore filter and 10 ul of the
sample was injected into the HPLC using RP Aesolve C18 (Waters) column 15
cm x 3.3 mm ID. The sluant was 156% HPLC-grade methanol in 2% acetic acid
solution with a flow rate 1.0 ml/min. Ths compoond was detected ina UV
detector at 2B0 nm wavalength.

Tannin Analysis. Total tannin was analyzed by the Vanilin-HCi method
developad by Broadhust and Jones (1978);

Hall of milliliter of & sample aliguot (Fraction B and C) was reacted with
3 ml concentrated hydrochlaric acid and 1.5 ml of 4% vamillin in methanaol
solytion. The absorbance was recorded at 500 nm after 20 minutes. The blank
sample was made by reacung 0.5 ml aliguot of sampls with 3 ml of
concentrated HCIl and 1.5 mil of 25% methanol. The standard saolutions frorm 0
to 250 ppm were prapared from catechin in 25% mathanol.

Total tannin analysis by proten-precipitation method developed by
Hagerman and Butler (19781 :

One millilner of a sample aliguot was added 12 | ml of a standard protein
solution {pepsint 2mg/mi, prapared in acetate butfer, pH 3.0. The combined
solution was mixed, allowed to stand in 8 cool'room for 30 minutes, then
cantrifuged at a cool temperature for 15 minutes at 3000 rpm. The supermatant
was discarded and the precipitate was carefully washed with buffer. The
precipitate was then dissolved in 4 ml sodium dodecylsuliate
(1% )-rristhanolamine (5% v/visolution, After the addition of 1 ml of 0.01 M
terric chloride solution in 0.01 N HCL the absorbance of the wviolet-colored
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complex was read #t 510 nm after 30 minutes. Tannic acid was used as a
standard and & seties of solutionn was prepared for the calibration curve (0,21
mg )

Non-protein Amino Acid Analysis: Qualitative Analysiz. Fresh leaves of
2.5 g were extracted with 20 ml of 5% wichloroacetic acid in 50% Isopropanol
n & blender for 2 minutes. For free-fat dried samples 0.3 g of the sample wag
extracted with 8 mi of the above solution, Then, it was transferred to a 100 mi
plastic tube and shaken for 30 minutes. The solution was left at room
temperature overnight. The noxt day, it was centrifupad at 3000 rpm for 15
minutes. The top layer (supsrnatant) was separated and 2 ml poured into a
chromatography column made from a plastic tip contsining 2.5 cm of resin
(Dowex AG 50 W-X4, 100-200 mesh H*). Than 8 ml of distilled water was
added to wash the column, followed by 8 mi of 2N ammonia solution as an
elusnt. One milliliter of this solution in @ twbe was placed in a rotary evasporator
to eliminate the ammonia, which was checked with pH paper (pH 8-10). This
solution was ready to be spotted on the thin layer piate (20ull or injected into
tha HPLC column. Tha plate used was an aluminum plate layerad by Silica G 60,
F2564 with the developing salvent the 1op layer of a mixtura of n-butanol: acetic
acid: water [4:1:5 vlv, freshly prepared). When the elution was complete the
plate was removed from the chamber, air dried and sprayed with 0.5% ninhydnn
in n-butanol (freshly prepared]. The plate was placed in an oven at 105°C m
develop the violet color for non-protein amino acid compounds.

Quantitative Analyziz. Balore mjecting the solution into the HPLC it was
diluted 10 vmes and filterad through & 0.45 um millipore filter, Ten ul of this
solution was injected in HPLC using post-column derivatization and detected by
a fluorescence detector {(Hitachi). The column was a Zipax-SCX {Dupont
Instrument) 50 cm x 1D 0.21 ¢cm and the eluent was a 0.1 M citric acid golution;
0.2 M Disodium hydrogen phosphate (80:20 vivl and the flow rate D5
mi/minute. Tha CPA solution was pumpad into the column at a flow of 1.1
mil/min. The excitation wavelength was 350 nm and the emission wavalangth
wias 450 nm with a sensitivity of 0.5 1ad tlull scale deflection).

The OPA solution was made fresh by waighing 125 mg OPA dissolved
in 2.5 ml erthanol and 50 ul 2-mercaptoethanol and made up 10 250 ml with 3%
borate buffer having a pH of 10. The standard solution was prepared from
larginine in buffer with a pH of 10 {0.02%).

Saponin Analysiz: Qualitative Analysis Based on The Method of Price et
al. (1986). Half & gram of free-fat sample was extracted with 15 m) absolute
mathanol for 24 hours using & shaker. Then, it was centrifuged for 15 minutes
a1 3000 rpm, The supematant was separated and 5 ml of the supernatant was
evaporated and redissolved in 1 ml of methanol. This solution was put through
a Sep-Pak (Silica cartridges, Waters Assi and washed with hexans, washed
again with chioroform and then the saponin eluted with 5 mi methanol, All the
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mathano! was avaporated and the resdue redissolved in 1 mi mathanaol. Than
510 ul of this solution was spotied on a thin layer plate which had been
activated in the oven st 105°C for 2 hours, The standard solution was prepared
from saponin white (0.2 mgmml, trom Gysophilal, The plate was Silica Gel GO and
sluted with & mixture of ethanol nbutanol ammania (2:7:5) for 6 hours. Whin
the siution was complete, the plate was taken out from the chambaor and
allowed to air-dry. The plate was sprayed with a mixture of sulfunc acid: glacial
acetic acvd: 4 - methoxy benzaldehyde (1:50:1). After boing air-dried. the plate
was placed in the oven far 10 minutes at 105°C. The color appeared greenish
biue for saponin,

Quantitative Analysiz Based on The Modifiod Method of Gestelner af al.
(159664, After activating the Silica Gel 60 plate in the oven, a ine was drawn
across the middle of the piate. All the samples were spotted on each hall of 1the
plate. The standard solution was propared fram saponin white (1mafmll which
was spotted on the plate with in volumes of 200, 400, 800, BOO and 1000 ul.
The same sample salution as for qualitative analyzis was used and 75:200 ul,
depending on the gualitative resull, were applied on the plate not as a spot but
as 2 band (1.5 cm width). Afrer the elution was complets, the plate was cut in
two. The first half was sprayed with the same solution used for gualitative
analysis 10 get the Rf values of the saponin. The other hall of the plate was used
for quantitative analysis. The bands were scraped from the plate according the
Rf value. Because the saponin standard consisted ol 5 bands the piate was
scrapead from the top band to the lowest band. The scrapings wede extracted
twice with 10 ml methanol in an ultrasonic bath, then cenminfuged. The
supernatant was separated nlo a test whbe and evaporated vll dry by rotary
evaporator, Two mi of cancentrated sulfuric scid added and left to stand n tha
cool reom far 22 hours, thar 3 mi glacial acetic acid was added. The orange
color was developed and absorbance read at 530 nm wavalength,

Results and Discussion

Tatal Phenol and Phenolic Acid. Total phenol analyois 1 normally carrigd
out as tha first sstimate of phenohic acids o the plant. The total phanols from
tree and creeping legumes are presented in Table 1. These legumes are the
common typas grown in Indonasia, except for certain specres such as arachis
which are newly miroduced. Mowever, all of them may be potential sources of
protein supplements for ruminants, Tha maethod used for maasuring the total
phenol was the widely-used Folin-Denis calorimetric method. The total phenol in
the mathanol extracts of tropical tree legumes varied widely 10.0-5.9%1
compared with those of creaping legumes (0.2-0.8%). The diferent solvents for
extraction (A, B and Cl resulted in different amounts of phenol being detected by
calonmaetric measuremeant. The highest value of towl phenol in methanol extract
was found in Acacie villosa (6.91%). Different species of leucaena contain a
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conuderable smount of 1o1al phanol [7-4%) Seshania and most calliandrs spp
avcept Callaritra surmamensis which ia normally not ted to animala, have s
relatrvely low contentrations of total phanol. Tha highar levels of total phenol
may reduce the teeding valus of ths legums In somae canes phenollc compounds
may calne toxicities as reported by Hegarty ot ol 138G

TABLE 1. TOTAL PHENOL IN ABSOLUTE METHANOL
IETHYLACETATE |A) AND AQUEOUS (B)) FRACTION
AND 50% -METHANDOL FRACTION (C)

e ————— e — T

Legumes Methanol fraction 0% Merthanol
A B {9]
%

Tree legumes
Acacia wlgsa 5.9 0.10 0.69
Albina falcatans 1.35 2.856 nid
Calivandra calothyrsus 0.47 0.12 o3
Caliandre haematocephala 0.49 0.18 1.65
Callandra Sursamensis 4 84 2.63 1.11
Leucsens colensii 1.89 4 .95 9.63
Leucaena diversifolia 2.81 1.79 9.96
Leuvcaena levcocephala 1.84 1.72 5.32
Leucaena pallda 3.77 2.98 tin
Samanea samsan 1.62 0.51 1.23
Sesbanis grandifiors 0.03 1.3 0.43
Sezhanwa sezban 0.34 0.42 0.52

Creeping legumes
Arachiz glatirars 0.20 0.24 1.17
Arachis hybrd 0.32 0.49 1.41
Sohemin sp. .20 0.24 0.89
Cafopogonium caerufeum 0.49 0.50 0.93
Chtoria ternatea 0.85 0.77 0.73

Feading acacia as 3 sole diet 1o sheap resulted in mortality (Tangendjaja.
unpublished). Howevor, feeding leucaana or Calliandra calothyrsus did not result
in adverse effects to animals, although leucaana contained higher amounts of
‘total phenol.

The limitation on the measurement of wotal phenal by the Folin-Denis
mathod is that other plant constituents such as amino acid and protein may also
react with the Folin-Danis reagent and interfere with the color. Leucaena species
contain mimasine in considerable amounts and an unidentified non-protein amino
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pcxd was detected in acacia (see Table 4). So the estimates of phenol in
methanol extracts of acacia and leucaena might be affected by the presence of
pon-protein amino acid compounds. Also ths total phenal in 50% methanol
extract of some leucaena species was extremely high, possibly as a result of
interferance with other compounds,

TABLE 2. CONTENTS OF INDIVIDUAL PHENOLIC ACIDS
IN METHANOL FRACTION

_— e ———————

Bla a2 Prancke st
G L Prete- - p-OM Banrs! Couma Feruks
mid calm. borroic dehyde ne woid
Chi o [ 1=
[ |
Ppm
Tree lepumes
Acscw vloea BEG A48
Callmnare cak) thyrsumw CEr B43
Calandre haemalocephels 1802 1194
Calanchs 3uremm omns i E&D afis
Levcsena colenzs 1543 a07 g1 14
Leucsens dversdole 1058 £37
Levceene leucocenthals 1088
Levcasnae palsra 1EFY i3y
Scifaren grandifliss T899
Sesbana sezban TaE
Crespng Wegumes
Arachiz plabrara B30 3207 440
Armch Hybend 1124
Calopagonuam Caesulewn T45 t48
Checrm ferngl e B 2148
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It wan therefore difficult to interprat the total phenol messurements
obtained by the Folin-Denis method. However, this method gives a preliminary
indication of pogsible antinutrient factors in tropical legumes.

The individual phenolic acids can be identitied by high performance liguid
chromatography on the raverse phase of a banded column. Figure 1 s a typical
chromatogram of phenolic acids from tree legumes and thie quantities individual
phenolic acids identified are presentad in Table 2. The phenolic acids thet are
identified from methanol extract are free phenolic acids which do not bind with
any other compound. The common compounds that could be identified were
gallic acid and p-OM benzoic acid and p-coumaric acid. In general, the quantities
of phenolic acids found in tres legumes ware higher than in creeping legumes.
Most legumes contain gallic acid with concentrations from around 500 ppm to
almost 2000 ppm (0.2%). In contrast to ree legumes, creeping legumes contain
less than BOO ppm gallic acid and there was none in the arachis sp. Para-hydroxy
benzoic acid was also not detacted in creeping legumes, but there was more
p-coumnaric acid in creeping legumes than tree legumes. Para coumanc aaid and
terulic acid have been reported to inhibit i vitro ceflulose degradation by rumen
bacteria and fungi, but thece is np evidence that these compounds are toxic in
vive which may be because they are metabolized in the rumen [Hartley, 1290},
Gallic acid Is commanly the monomer of hydrolyzable tannin but it can react with
catechin and has the properties of both hydrolyzable tennins and condensoed
tannins (Woodward and Read, 1983). Gallic acid, at a certain levals can cause
toxcity to maonogastric amimals such as chickens; howaver, it can be
metabolized by ruminant and excrated as hypune acid wn the unne.

Tannin. Tannin concentrations wera measured by the two most common
methods, which are vanillin-HC! and protein precipitation. The raésults are
presentad in Table 3, The vanillin-HCl method measures condensed tannin, and
tha protein precipitation method measures tannin or phenolics that can
precipitate protein. Tannin lavel in eresping legumes was considerably lower than
in trea lagumes.

The agueous fraction contained much lower tannin  than the 50%
methanol fraction in both tree and creaping legumes. Albizia was an exception,
This result is in agreement with the statemant that tannin is more soluble in
aqueous methanol than in absolute methanol (Ribereau-Gayon, 1872).

The highest tannin lavel was in calliandra species, aspecially Caffiandra
calothyrsus (1.95%). This is in agreement with a previous report {Lowry et al.,
1892), Howsver, the value found in this experiment was much lower than that
of the pravious report, which can be attributed 10 the difference between
mathods, Besides calliandra species, leucasna, acacia and albizia contained
subistantial amounts of tannins,
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The protesn preciptation method alse showsd that callandrd contined
the highant tannin level smong tree legumes. sithaugh the valus wiss Much lowar
than that measured by the vaniliin HC! method The proten pIeCIDEnOn vislue
for ERONIN Maasuremant has mote mesning in terms of ity biologscal affect. snce
tanmn binds proten to make 1 s digestible  According to Waghom (1380
meOrpOrang condensed tannih mto forage dints at concentratons of batwesn
1 and 4% of DM is lkikely to result in significant advantages o efficiency and
productivity of ruminants. However  type of condensed tanmn could be
mmportant with regard to s atfect on forage digestion. A peavious Fapersment
showed that sheep given trash callisndra as & supplement could achieve good

daity gains. Drying will reduce the digestibility of forages which contan high
wvels of tannin

TABLE 3. TOTAL TANNIN CONCENTRATION IN 50% METHANOL FRACTION
DETERMINED BY VANILLIN-HCI AND PROTEIN PRECIPITATION METHODS

Legumes Agueous from Methanol 50% Maethanol Fraction
fraction
Vanillin-HCI Vanillin-HCI Protain
prECIDITATION
k.

Tree legumes
Acacia villoss 0.06 042 Q.26
Albiris falcstaria 0.52 0.28 0.10
Caliandra calothyrsus 0.42 1.95 0.84
Calfandra haematacephala 0.43 1.67 rd
Caliandra suningmensis 018 1.54 nd
Flemingia congesta nd 023
Gliricidia sepium nd 0.04
Lewcaena colensy 0.03 0.26 nd
Leucaens diversifalia 0.08 0.95 0.26
Leucaens loucocephala 0.08 0.27 nd
Leuceens pallida 0.05 0.13 nd
Samansa saman 0.0 0.02 0.06
Sesbanie grandifiora 0.05 0.11 0.03
Sesbania sesban .03 0.09 nd

Creaping legumes
Arachis plabrara 0.02 0.04
Arachiz hybrid 0.02 0.09
Boharmia sp. 0.02 0.0
Calopogonium ceerufeurn  0.02 0.02
Chitoria ternates 0.05 0.07
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Nownr pratedn Amina Acids. Identfication of non-protein amino acids uging
thin layer chromatography showad that thera are various typues of non-protein
amino acids in tree and creeping legumes (Figure 2). This can be seen by the
dfferant Bl values of the spots shown in pink. Fourteen legumes positively
contained this compound, In sorme legumes, thers are saveral non-protein aming
ecids. whereas others only containgd one.

Quantitative results were obtained using high pearformance  liguid
chromatography. Each compound appearad as a single paak. However, only ning
of the 14 legumes showed the presence of a non-protein amino acid, This is in
contrast to the results of thin |layer chromatography. The HPLC column used
might not be useful anymore, or to obtain a good separation on the HPLC
chromatogram a gradient system may noed to be developed. Further research
needs to be done to develop anantitative methods of analysis of nan-protein
amino acids. Calculated relative to arginine, the highest concentrations of
non-protein amino acids was in Agacia vilfoss (2.83%) followed by Sesbania
grandifiora (2.73%) and Leucaena Jewcocephals (1.85%). Creeping legumes
contained relatively low levels of these compounds compared with tree legumes,

TABLE 4. NON-PROTEIN AMING ACID CONTENT RELATIVE TO ARGININE
IN SOME LEGUMES

Legumes Non protein aming acid
k1|
Trea legumes
Acacia villosa Z.88
Leucasna colensi 0.45
Leucaena levcocephala 1.85%
Leucaena guslfemals 0.15
Leucaena pallida 0.67
Sesbania granditiora 2.73
Sesbhania sesban 0.75
Creaping legumes
Desmodium gyroides 0.24
Nearonia weights 0.24
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Figure 2. TLC chromatogram ol non-protein amino acids from difforent
legumes: 1. Leucsena diversifolis; 2. Desmodium rensoni; 3. Leucaena
leucocephala; 4, Calliandra calothyrsus; 5. Sesbania grandifiors; 6. Gliricidis
sepium; 7. Acecia villoss; B. Leucsens gustemals; 9. Sesbanip sesban; 10.
Desmodium gyroides; 11. Leucaena pallida; 12. Leucaena calensii; 13. Calliandra
rubra; 14, Netonia weightii; 15, Mimosine standard.
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Mimosine is one of the non-protein amine acids that has been identified
in @ few species of mimosa and all species of leucaena. As mimosine is
structurally similar 1o tyrosine, an essential amino acid, when absorbed by the
animal mimosine disrupts or interferes with amino acid metabolism. Mimosine
has a cytotoxic etfect on animals and is readily converted 1o 3,4 DHP which has
a goitropenic effects in mammals. In Australia, cattle fed with leucaena develop
8 toxicity whaereas in Indonasia, Hawail and some other countries, no toxicity of
ruminants due to leucaena has been reported. Rumen microbes in ruminants from
these countries can degrade 3,4 DHP {Dihydroxy Pyridone).

In Sesbania grandifiora, canavaning was identified_as the nan-pratain
amino acid. The structure of canavanine is closely relatad 1o arginine and it acts
88 an arginine antagonist in many microorganism but only 3 weak hepatoxin in
rats whan given arally. There ara no reports of toxicity in sheep which have
consumed sesbania (Hegarty, 1878].

The non-protein amino acid in Acacia villasa is still unidentified. In a
feeding experiment with sheep, acacia caused death when sheep consumed
acacia as the sole diet. In vitro experiments showed that this non-protain amino
acid survived undegraded after 48 hours in the rumen, indicating that this
compound might cause death in sheap (Tangendjajs, unpublished). Further
research is required to work out the structure of this compound and how 1o
overcome it.

Saponin. The saponin maasured in this exparimant was the free saponin
called sapogenin. Saponin itself Is bound with glycosides and a step of hydrolysis
is required before methanol extraction. The saponin level in tres lagumes varied
from 0.40 to 2.42% and in the cresping legumes from 0.40 to 1.42%.
Generally, as with other secondary components, tree legumes contain higher
saponin levels than cresping legumes. The highest saponin level was found in
Albizia falcetana (2.42%). Beside saponin, albizia also contained quite high
tannin leveis. The biological 1est of dried albizia showad that it was palatabla and
no toxicity was detected with sheep, although the digestibility was low.

In this axperiment, the saponin standard isolated from gysophila was
used., This standard gave five greenish-blue bands on the thin layer
chromatogram with Rf values of 0.04; 0.08; 0.15; 0.24 and 0.39. Other
preenish-blue spots which did not have tha same Rt values as did the standard,
were not considered to be saponin, Commaercially, there are other saponin-type
compounds isolated from differant plants. Price &t al. (1986} found that thess
type saponin contain different components which gave different Rf values.
Tharefore, the quantitative rasult in this experiment may be an underestimate of
the total saponin concentrations.

139



TABLE 5. SAPONIN LEVEL IN SOME TREE AND SHRUB LEGUMES
e ————————

Legumes Saponin
(% fat-frea DM)
Tree legumaes
Acacia viloss 0.62
Albirin falcataria 2.42
Cafbandra calothyrsus 0.40
Cathandra rubra 0.68
Flemingia congesta 1.63
Gliricidis sepium 1.58
Leucaens colinsii 0.74
Leucaena diversifolis 1.28
Leucaens paliids 1.18
Samanea saman 1.43
Sesbania formoza 0.60
Saesbania glabrata 0.7
Sesbania grandifiora 1.77
Sesbanma gpuenesis 0.861
Creeping legumes
Arachis sp. 0.40
Chitoria ternatea 1.33
Desmodivm discolor 0.60
Desmodium gyroides 0.74
Desmodivm mnferium 0.51
Desmodium resonii 0.76
Desmodium unchinatum 0.74
Marcophylla etropurpureum 0.64
Nearania weightii 1.42
Puerenia phasiolide 0.64

Saponing can decrease surface tension and cause foaming. This can be
# problem in animals which consume forages containing high amounts of
saponin. However, with the same characteristics as detergent, saponin may have
the function as a defaunation agent. Saponins also possess the ability w0
hemolyze red blood cells. They alter the permeability of the cell wall and
therafore exert a general toxicity on many tissues (Bondi et al., 1973). However,
n vitro analysis showed thet commercial saponin did not have any negative
effact on dry matter digestibility of slephant grass when added 1o in vitrd
ﬁnnnntluunatmuuluptuaﬂnuhmatutmbnurﬁquluﬂum 1o 4% in the
diet. The same result was found when crude saponin isolate from Samaned
Saman was added to i vitro fermentation (Wina and Tangendjaja, unpublished)
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In conclusian, most tree legumes contain highar levels of phenolics,
tannin, non-protein amino acids and saponin than creeping legumes. Most of
thess compounds weré found at levels of not more than 3% in the lnaves excopt
for total phenol. Studies on oxtracts containing these compounds ara reported
m the second paper (Wina ot al ., 1883),
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ABSTRACT

An in witro technique using ruman liquor and pepsin celiulase was used
to evalunte sxtracts of trea legumes in affecting dry matter, collulose and protedn
digestibiiities of slephant grass and casein as substrates. The legumes used wore
lsucsens, callisndea, ncacia, giricidis, slbirris, sesbanis, flomingia and samanea.
Mozt mathanol extracts of tree legume. wsing esither pure mathenol or 50%
maethanol, reducad the dry matter digestibility mouch more than the protein
digastibility. Tha highest raduction in digastibility was caused by extrects of
Acacis wilosza, Tollowed by Cafandra calothyrsus and Samanes saman.
Incrassing the amount of the extract reduced the digestibiity sither using ruman
iquor or papsin cellulase. Tannin isolated from calllsndra was found 1o reduca

digestibility more whan using rumen liquor than when using papsin-callulase,

Introduction

Although there are many types of secondary componants in plants, the
most abundant and diverse chemicals are phenolic compounds. They are
considered to have broadly defensive functions for the plant. In terms of
plant-animal interactions, it is generally considered that they reduce intake and
digestibility rather than cause direct toxicity (Swain, 1979} Polyphenolic
compounds, known as tannins, are classified into hydrolyzable tannins which
contain gallic acld as a monomaer, and condansed tannins which contain flavonol
A5 & MONODMer.

Thare are reported cases of hydrolyzable tannins causing mortality in
ruminants under conditions where gallic acid [or pyrogalloll is apparently
liberated and absorbed in such quantities that it swamps the detoxification
systemn, This has been shown for cattle on Ouercus lavard! in the USA, and more
recently in Australia for sheep and carttle on Terminalia ablongats (Hegarty et al..
1886). Although thers are no direct phytochemical comparisons ol differenmt
fiora, it ia evident that many species of tropical plants, including soma usad as
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animal feeds, contain highar levels of phenolic compounds than occur in
wwmperate forages. Therefore, thers is a possibility that toxicity may arise from

the absorption of phenolics, whethoer from hydrolyzable tanning or from large
levels of simple phenolic compounds.

The lack of protein sources lor ruminants owned by the small farmaer
leads to the recommendation that tree legumes be used as 2 supplement. Thare
are many tres legumes adapted to and established in tropical countries such as
Indonesia. Howevar, many of these legumes contain large amounts of phanolic
compounds. Studies of tres legumes are limited to certain species such as
laucaena. In some tropical legumes such as Calfandra calothrysus, tannin
concentration is extremely high and causes low digestibility (Wina et al., 1333a),
The effect of tannins from wopical legumes on rumen micro-organisms depands

an tha structure of tannin and its molecular welght (Mangan, 1888), but has not
been studied in great daetail.

Most phenolic compounds are extracted from plants by water or
methanol, according to chemical structurae, and evaluated by the m witro bio-

assay in the laboratory, Absolute methanol, 50% methanol and water are
commonly used in extracting tannins (Ribereau-Gayon, 1972).

In this study extracts of various tropical legumes extracted by absolute
meathanol, 50% mathanol or water were added to /n virre fermentation takes (o

assay their gffects on dry matter, cellulose and protein digestibilities, Tannin
isolated from calliandra was also studied,

Materials and Mathods

Preparation of Plant Extracts. A successive extraction procedure was
used to obtain ditfferent plant extracts. Tha mathod was based on Wina (198H).
A sample of trash leguma leaves (10 g dry matter) was blended for 2 minutas
with absoluta methanal to make & mixture containing B0% mathanol at tha end
of extraction. The mixture was transferred to a plastic centrifuge tube and was
cantrifuged at 3000 rpm for 15 minutes. The supernatant was separated from
tha residus, evaporated by rotavapour and redissolved with 20 mil of water
imethanol extract], whereas the residue was extracted with 50% mathanol
solution (the same volume as methanol] using a shaker for 30 minutes and was
then centrifuged. The supernatant was separated from the residue, avaporated
using rotavapour until dry, than redissolved with 20 mi of water (50% methanol
extract]. The residue was extracted with water (the same volume as meathanoll
using a shaker for 30 minutes and then centrifuged. The supernatant was

removed and avaporated until dry and redissolved with 20 ml of water (water
extract). These extracts were frozen for later use.
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Isolation of Tannin from Callandra Cafothyrsus. The method used was
based on Hagerman and Butler (19801 for purifying condensed tannin in
sorghum.,

Frash calliandra leaves wera blended with absolute methanol containing
10mM ascorbic acid, The extract was separated aftor centrifugation and was
evaporated untl the mathanol disappeared. An squal volume agueous 1 mM
acetate buffer with a pH4 was added, The squoous solution was extracted with
ethyl acetate twice to get rid of the simple phenalic compounds. The aqueous
solution was evaporated 1o a very small volume, then redissolved in BD%
sthanol. The solution was mixed with 4 volumes of Sephadex LH-20 1o form a
slurry. It was washed repeatedly with absolute ethanol until the sthanol gave no
color, Then, the ethanol was replaced with 50% acetons and washing was
repeated several times. The 50% acetone solution was evaporated until all the
acetone disappeared. The agueous solution was extracted three tmes wirth
phanol {1:1 w/v) to get remove the protein. The aguecus phase was redissalved
in athanol and applied onto a chromatography column comtaining Sephadex
LH-20 (22.8 cm long, 1.7 cm diamater). The first eluent, ethanal, was used
until all the colour had disappear. This was done to remove other phenolic
compounds. The second eluant was 50 acetone which solubilized the tanmmn.
Tha fraction was evaporated to remove the acstons and lyophilized. For the in
witro fermentation, tha tannin isolate was dissolved in water for subseguent
evaluation in bioassay.

In Vitro Fermentation: Flephant grass a5 a substrate. Hall a gram of
dried milled elephant grass was weighed into so-wiro tubes and 10 ml strained
rumaen liqguor was added to each. McDougall's butfer | pH 6.9-7.0) was added
to make up the volume to 50 ml. The methanal, 50% methanal or water extract
wiis added separately into the tuba (1.0 ml} The tube was then incubated for
48 hours in a shaking water bath at 39°C. In the socond expanment, tha tubes
were incubated only 24 hours since the effect could be sesn after 24 hours. The
solution was filtered through sintered glass and the residus on the sintered glass
was dried overnight at 105°C. After weighing the residue, s cellulose
concentration was determingd.

Casein as & Substrate. Hall a gram of casein was weighed into and in-
vitro tube and 10 mil strained rumen liguor was added. McDougall butfer was
added to make up the volume to 50 ml. Methanal, 50% methanol and water
extract was added (1.0 ml) separately into to each tube. The incubation was
conducted as described above. At tha end of the incubation, 20% trichloroacetic
#cid (16.6 ml) was added to precipitate undegraded protain. The tube was left
in the cold room overnight and centrifuged at 3000 rpm for 15 minutes. The
supernatant was separated and analyzed for ammonia concentration. The rasidus
was transferred to a Kjeldah! tube using very fitlle water and was analyses for
nitrogen concantration.
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Results and Discuasion

Effect of Plant Extracts on In Vitro Digestibiities. The expatimant
evaluating the effect of absolute methanal, 50% methancl and water extracts
trom leQuma leave on i witro tarmentation was conducted twice. Tables 1 and
2 ahow the IVOMD of slephant grass and protein digestibility of casein afier
mathanol, 50% methanol of water axtracts of eight difforent trea lngumas ware

added, The valuas in Table 1 were colculated after 48 hours incubation and the
vatues in Tabke 2 after 24 hours,

TABLE 1. EFFECT OF ABSOLUTE METHANDL. 50% METHANDL AND

WATER EXTRACTS FROM ACACIA VILLOSA, CALLIANDRA CALOTHYRSUS

AND LEUCAENA DIVERSIFOLIA ON IN VITRO DAY MATTER DIGESTIBILITY
OF ELEPHANT GRASS AND PROTEIN DIGESTIBILITY OF CASEIN

| roE Rry matter digestibi|ity ir etk
eatrmet [ffect of Etfect of
MeO®w 50X WeOW W0 MeoM  SOT Wel WG
%
Blamk (48R ircubel 1on) &8.1% il 15 B, 15 A By HBF.
Aczem villoss &80 10,09 1m0 7.5 f2.4z TT.%
i 2wl 3
Callaarsars condo [Fr prasey 10.02 26,11 a2 P&, 0& 82,42 TH.0&
£ml )
Levesera dyverssola 20,42 12.37 L - a5 .80 B3 M
Adml )

Both wbies show that all exwacts reduced IVOMD and proten
digestibility. The absolute methanol extract caused tha maore inhibition of IVOMD
than 50% methanol or water exiracts, However, the affect on protein
digestibifity caused by the additive of the absolute methanaol extract was similar
w those of the 50% methanol and water extracts. Inhibition by methanol or
aqueous extracts from several plants has also been reported from plants such as
Lespedars cuneata (Smart &t al., 1961), carob pods (Henis et al., 1964, Tagan

at 3., 1965), Zayphus nummularia and Quercus incana (Kumar and Singh,
1984).
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TABLE 2. EFFECT OF METHANOL, 50% METHANOL AND
WATER EXTRACTS OF ALBIZZIA, FLEMINGIA, GLIRICIDIA,
SAMANEA AND SESBANIA ON N VITRO DRY MATTER DIGESTIBILITY
OF ELEPHANT GRASS AND PROTEIN DIGESTIBILITY OF CASEIN

L roume Pry matter digesgibility !
nirect Effect of Effect of
MeOH 50X MeON W0 MeOM 50X MeOM WD
X

Blamk (24 incubation) 56.50 34.50 34.50 B2.54 82.56 BZ.5&
Airre falcetars 22 . B <&, 00 3,00 m. 5,00 ™.T4
Frsrmngm congeala M.T2 27 .40 0. 40 TR.T4 TH. T4 B, 14
okl eirm $1.58 J2.40 1. T&.&T m.7s ™.7T3
Samanes 1aetimn 20 .54 7.8 2r. 18 Th.&8 ™m.m m.T5
Soabana grandifira o.92 21,40 24,50 75.05 AR B2 T4 B9

The extracts of Acacia villosa showed the biggest inhibition of IVDMD
in Table 1. Strong inhibition was also shown by extracts of Caliandra
calothyrsus. The extracts from Samanea saman showed the strongest inhibition
in Table 2. Methanol extracts of these three legumes were therefore chosen for
further study since methanol caused the highest reduction in IVOMD,

Effect of Mathano! Extract on Degradation Rate. The degradanon rate
of elephant grass and of casein was followed by taking samples after varipus
durations of incubation. Tha methanol extract of samanea was used 1o determing
its effect on IVDMD and protein digestibility (Figure 1).

The reduction in IVDMD caused by the meathanol extract started slowly
and after 24 hours incubation the effect was evident. The IWDMD at 24 hours
incubation without and with methanol extract was 35.1 and 20.2%,
respectively. Therefore, we concluded that incubation for 24 hours in the in witro
tube was required to see a significant effect of plant exfract on the dry maner
digestibility. When elephant grass was replaced by casein as a protein substrate,
the methanol axtract also showed an inhibition of protein digestibility. This
inhibition also could be seen after 24 hours incubation, aithough it was not a5
strong as the inhibition of dry matter digestibility. It seems that the methanol
extract of several legumes causes mora inhibition of cellulolytic activity than of

Effect of Mathanol Extract on IVOMD. Tables 3 and 4 show the
reduction in IVOMD as the volume of methanol extract of Acacia wifosa and
Calliandra calothyrsus was increased. Digestbility was measured by incubating
slephant grass with rumen liguor or with pepsin-cellulase. For each 0.5 mi
increasa in axtract, the reduction in IVOMD using rumen hquor was more than
50%, whereas using pepsin-cellulase the reduction in IVDMD was less than
40%. This indicates that methanol extracts of acacia and calliandra had more

147



"

effect on the rumen microorganisms than on the cellulloss degrading anzyma.
The extracts mhibited the activity of rumen microbas producing celiulase
enrymes since the cellulose concentration In tha residue after being fermented
with rumen liguor Yor 48 hours incressed with increasing volume of tha methanol

axtIact,

IN VITRO DIGESTIBILITY (%)
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Figure 1. Effect of methanol extract of Samanea saman on the dry matier
digestibility of elephant grass and protein digestibility of casein
during in witro fermentation




TABLE 3. EFFECT FROM THE VOLUME OF ABSOLUTE METHANOL EXTRACT
OF ACACIA VILLOSA ON /N VITRO DRY MATTER DIGESTIBILITY
OF ELEPHANT GRASS USING RUMEN LIGUOR AND PEPSIN-CELLULASE AND
CELLULOSE CONCENTRATION IN THE RESIDUE

sgihane! extract _MMLLFL Cellulone content in the fysicus
wolume smounl rumen liguor pepsin-cellulsse rumen | iguor pepsin-celiulsss

(s} (=g tube) X

a.1 Q 8. 15 n.a0 &7 . &0 L0, 75
0.% 1.03 12.45 19.60 &0.e% he. B
1.0 2. 04 &. 50 16.20 e, 00 &8, 15
1.5 3.0F 3.1 a0 &, 00 S2.49
1.0 .12 1.00 - 459.18 -

TABLE 4, EFFECT FROM THE VOLUME OF ABSOLUTE METHANOL EXTRACT
OF CALLIANDRA CALOTHYRSUS ON IN VITRO DRY MATTER
DIGESTIBILITY OF ELEPHANT GRASS USING RUMEN LIQUOR AND
PEPSIN-CELLULASE AND CELLULOSE CONCENTRATION IN THE RESIDUE

Metharol extract Dry matter di Billt Cellulote content in the resicue
wol ume mooLnt rumen iquor pepsinccelliulsse rumen Liguor  pepein-cel lulsse
(ml} (mg/tube) %

a b 4815 18.40 27 .48 0. 7%

0.5 2.80 20,49 2h.42 39.04 &1.49

1.0 5.80 V0.0 15,43 L2 87 &2 05

1.5 8.40 4.52 7., L4 28 L ]

2.0 11.20 2.i% = L8.712 -

Effect of Volume of Methanol Extract on in vitro Protein Digestibility.
Adding the methanol extract of acacia and calliandra to the in witro tube using
Casain as a protain substrate, resulted in & reduction of protein digestibility (Table
5 and 6). Even with incraasing volume of extract, the réduction was nat as
drastic as for IVOMD, which shows that the effect of methanal extract on
cellulolytic was mare pronouced than on proteolytic rumen microbes. The end
praduct of casein fermentation, which is ammonia, was analyzed in the
supernatant. The ammonia concentration dropped drastically when 0.5 ml of
methanol extract was introduced. However, when the volume of methanol
extract was increasaed, the ammonis concentration started to increase slowly.
This phenomenon cannot be explained since ammonia is very volatile. However,
Tagari et al, {1965) reported that ammaonia production remained unchanged even
though the extract of carob pods in thair study inhibited proteolytic activity and
microbial synthesis,



TABRE S E9ECT OF v uniE OF ABSOLUTE METHANDL EXTRACT OF
ACACH VELISA ON W VTRO MIDTEIN DIGESTIBSLITY OF CASEIN AND
AMMORAL PRODUCTION ™ THE SUPERNATANT
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TARLE & BFFRCT OF VOLUME OF METHANDL EXTRACT OF CALLIANDRA
CAL OTHYRSUS ON & VITRO PROTEIN DIGESTIBILITY OF CASEIN AND
AMMONLA PROCUCTION IN THE SUPERNATANT
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Tamnin Concentration in Plant Extracts. In comparing the tannin
concereraton o 3l exvract from differsnt legumes (Table 7), calliandra had the
phest v ievel followed by Levcaens diversifoiia and Acacia vilicse. The big
maSacson o IYDMD caused by cafandra, leuacena or acacia might be related 1o
e nen evel 0 The extract The tannen frachon atfects digestibility. howeves
= the present study, not all of the inhibition was related 1o tannin, In the case
of acacs, the nhxtion was sTrongsr than that caused by calliandra. There must
be other secondary compounds beside tannn which contributed 1o this strongs
mhibmon snce the wen concentration of acacia exiract was not as high a8
-ﬂmmmmm“hmdemtmmmmlm
= 3. 13838l and these compounds are not degraded by rumen
mecroorpansms. Feeding fresh Acacis villoza 10 sheep as a sole diet was
Oevmental and caused fver damage (Tangsndiaja. unpublished). Therefore.
shucdanion of thess compounds is necessary, and technology to overcome this
Somcey needs 10 be developed if acacia 1s to be established as an alemanve
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TABLE 7. TANNIN CONCENTRATION OF ABSOLUTE METHANOL,
50% METHANOL AND WATER EXTRACTS

L wpma . laonin gongentration
eatrncted LE e GOX MeON W0
(meg/al )

Acacs vilogs 7 .08 1.30 G3.35
Callisndra cakithyraus 5.8 L 1,35
Leursena diverxitolis 2.%0 2,20 1.30
Atz falcatars i 0. 28 0.or
Fimeningin congests 0.%0 0.58 0.7
Gl ufin wopum 0.17 .11 0.05
Samanes saman o.M 0,14 0.04
Sevhanin gravdifiods 0 .27 0.07 0.0s

In the case of Samanea saman, the inhibitory factors in the methanol
extract may not be tanning as it containg only small amounts. However, o prove
that tannin fraction really has an important role in reducing digestibility, the
crude tannins from calliandra wers isolated using gel chromatography.

Effact of Tannin Isolate on IVOMD. Increased volumes of tannin solution
was added to the /n wirro tube containing elephant grass as a substrate (Table
Bl. The three concentrations ware equivalent 1o tannin quantities of 0.172,
0.344 and 0.5186 mg in the tubes, With increasing tannin in the wbe, IVOMD
was reduced. The effect on IVDMD measured by rumen liquor was greatar than
those measured by pepsin-cellulase. This indicates that tannin affected rumen
microorganisms mora than cellulose degrading enzymas. The inhibition to rumen
microorganisms, specifically cellulolytic bacteria has also baen shown by tannin
fractions isolated from carob pods (Henis et al., 1964). These workers claimed
that tannins may affect bacteria by absorption to their surfaces or by affecting
the cell mambrane or cytoplasmic membrane, Tannins, therefore, can be a
bacteriostat or a bactericide. The interference with the acton of digestive
anrymes was expected in view of the general protein binding properties of
tannin. This was also reparted by Windham et al. {18280) who found that a lower
cellulose digestibility was due to the effects of tannin fraction from Sericea
(Lespedezra cuneats) on ruminal cellulase enzyme,
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TABLE B EFFECT PF CAUDE TANNIN ISOLATE FROM
CALLIANDRA CALOTHYRSUS ON IN VITRO DRY MATTER DIGESTIRILITY OF
ELEPHANT GRASS USING RUMEN LIOUOR AND PEPSIN CELLULASE
AND CELLULOSE CONCENTRATION IN THE RESIDUE

e —

fagleted tamnin _ Dry sstter digestibility = Colluloss gontent 10 the reatdes
vl P s | ypsos pepaine el byl see rumminy || ot g AR LT T
i § TR - — ;1 - ——

4] L] MB. 15 A, f40 FEL ] &0, 75

8.5 .17 Pl b FLE, ) L2 LRL

1.0 LA L2 2.4 3.1 9. 15 Ry,

1.5 0o, %18 a9 i.in L LA w0

Although a similar effect was shown lor both the methanol éxtract and
the crude tannin lram calliandra, ot was difficult to conclude whether tannin was
the only compound in the methanol extract that was responsible for the
inhibition. The IVDMD values from the pepsin-cellulase assay of the methanol
extract and crude tannin (Table 4}, show that the methanol extract caused a
stronger inhibition to cellulase enzymes than the crude tannin. Comparing the
cellulose concentration in the residue after rumen fermamtation (Tables 4 and 8
shows that a stronger inhibition resulted from increasing volumas of the methanol
extract as higher cellulose concentration occurred in the residus, whareas orily
8 very small increase was rated by increasing the voluma of crude tannin, Note
that the concentration of tannin measured in the methanal extract and tanrun
solutions added 10 the @ vitro fermentation were very different (5.6 mg vs 0.344
mg/ml, respactivelyl, From these results, it Is difficult to say that tannin is the
only compound in the methanol extract that is responsible for the inhibition to
digestibility, There are many secondary compounds in the methanol extract of
tree legumes that may also influence rumen function. Bearing in mind the
toxicity, some animals can #lsc tolarate plant toxins by developing specific

microorganism to destroy certain loxicants such as mimosine in leucasna
{Tangendjaja, 1983].

in conclusion. the methanol extract of all legumes tested in this
expariment showad the strongest inhibition of IVDMD of elephant grass
compared to a 50% methanol or a water extract. The effect on IVDMD was
maore pronounced than on protein digestibility. Tannin can be a major inhibitory
factor for microorganisms in the rumen. Howevar, some other secondary
components may also affect rumen function. Therefore, further studies aré

necessary to elucidate the secandary compounds in tree legumes and to find out
Ways 10 overcome tham.
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COUMARIN IN GLIRICIDIA SEPIUM:
THE EFFECT OF DRYING, ITS /N VITRO DEGRADATION
AND ITS EFFECT ON /N VITRO DIGESTIBILITY
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P.O, Box 221, Bogor 16002, Indonesia and
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ABSTRACT

The effect of drying on coumarin concantration was studied on Glric/oia
sopicim laaves. The influence of cownarin on the digsstibilily of graas and its
degradation during ncubation wers alsn studied fn wiro. Coummrin was analyzed
by high parformanca ligukd chromatography, Frash loaves of gliricidia contain up
to 7000 ppm of coumarin; this is docreasad by drying, Sun drying reduced
almast 70% ol coumarin concantration. Coumarin was degraded by ruman
microorganisms and totally dissppeared alter 48 houts of in witre ncubation, The
digostibility of slaphant grass wios reduced when 300 mg coumarin wos sdded
to 100 mi of remen liquor, Methano! extract from glricidin coused a reduction in
digustibility and this is partly sttribiuted 1o coumarin. From this experiment, it is
suggestad that coumarin in gliricldia cen be metabolized by rumen Bguor. At high
lavels coumarin reduces digentibility but ather subsiancys may alye contribute 1o
this reduction.

Introduction

Gliricidia sépium is a perannial laguminous trea which has its origin in
South America and is widely grown in indonessa. It has versatile usapes such as
firewood, shade, living fence, green manure &tc. Saveral feeding trals with
ghricidia have shown that gliricidia supplements do not cause any negative effect
but actually increase body waeight gains of sheep (Rangkuti et al, 1984,
Chadhokar, 1982: Wina and Syahpiar, 1991). The average daily gain o! sheep
fed with gliricidia as a supplement was similar to those led other legumes such
as loucaena and calliandra (Wina, 19921, It is now recommended that Indonesian
villagers feed thair livestock with gliricidia as a supplement. But the adaption is
quite slow as some farmers say that their livestock refuse 10 eat ghncidia. Others
say that their livestock consume wilted gliricidia but refuse to eat Iresh gliricidia
as the fresh lpaves produce a strong odour, OUne of the compounds that causes
the strong odour in gliricidia is coumarn. Coumarin is a secondary compound,
and its role in gliricidia is still not known. Similar compounds have been reportad
n sweet clover (Mellotus afbal, and whan sweet clover spoiles, coumarin is
thanged 1o dicoumarol which is very toxic to animals and can cause
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hasmorrhages (Alstad et al., 1985} This problem has never been reported for
animals that consuma gliricidia.

Tha objective of the work dascribad in this paper was to determine the
coumann concentration mn Glincidia sepiwmn. Because coumann is volatile, the
drying effect on coumarin level in the gliticidia leaves was aiso observed as were
the degradation in rumen and its efect to digestibility !

Materials and Methods

Materials. Gliricidia sepivm. was grown at Ciawa, West Java, Indonesia
located at 500 m above sea level and with an annual rainfall of 4200 mm. Ths
samples were taken from the first through the sixth leaf of each branch countad
from the top. The leaflets were separated from the stem and rachis

Methods of Drying. Fresh gliricidia leaves were divided into 2 groups.
One group was put in a steamear for & minutes and the other was not. Both
groups were then treated as followad:

e no treatment (control)

. freeze dried

o wilted under shade for 24 hours:
. ovin dned at 50'C for 24 hours
L ‘sun dried for 6 hours

The moisture content of each treatment was determined from samples
of the leaves.

Chemical Analysis. The coumarin in chopped leaves (1 g DM was
extracted by methanol (the concentration of methanal depending on the maistura
content of sample) to make a volume of 24 ml, The mixture was blended using
a sorval mixer for 2 minutes, then centrifuged. The supernatant was filtered
through a Milipore 0.45 um filter, The clear solution was analysed by HPLC as
follows:

A Waters £s5s HPLC machine (model 45) with UV detector and a
recorder (Pharmacia Two-channel recorder REC-2) equipped with a
Reverse Phase {RP) column, Alltech Sperisorb ODS 25um, 25 cm x 4.6
mm 1D was used. An isocratic systém using a mixture of methanol: 2%
acatic acid solution (50:50 v/v] with a flow rate 1 mi/min was applied.
The detection was at 280 nm and flow chart speed at 2 mm/min.

In wvitro Fermentation: Using Tilley and Terry Mathod. Cowmarin

degradation in in-vitro fermentation. Three in vifro tubes containing 0.5 g milled
slephant grass were prepared. The strained rumen liquor from sheep fed with
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eiephant grass was added, 10 mi per tube. Coumarin in bulfer solution (0.8
mg/mi) was added so that the coumarnn content in the tube was 12 mg.
McDougall's butfer was added to make the volume up to 50 mi. Tha tubes were
incubated for 4Bh in a shaking water bath at 39°C. After 3, 6. 9, 12, 24 and 48
hours incubstion, 1 mi solubon was taken from the m witro tube. Befors replacing
the rubber stopper after taking each sample, CO, gas was blown into the tube.
The sample solution was filtered through a 0.45um milipore filter and coumarin
snalysed by HPLC,

Preparation of Methanol Extract. Fresh gliricidia leaves (100g) were
extracted with 500 ml mathanal. The extract was concentrated to dryness by
rotary evaporator, then redissolved with distilied water (100 ml). The axtract in
waler was then ready to be used in the /i wiro farmentation. This extract was
analysed for its coumarin contant by HPLC. The residue, after methanol
axtraction, was freeze-dred and used as a substrate in the m witra fermantation.

The Fermentation, Giiricidia residue (0.5 g) was weighed into the in vifro
tube. Strained rumen liquor from sheep fed with elephant grass was added into
the tube (10 mi). The volume was made up to 50 mi by adding McDougall's
buffer solution taking into account the volume of gliricidia extract added 1o each
tube (2.5, 5.0. 7.5 and 10 mi). Standard coumarin in bufier solution (0.6 mg/mi)
was added into each tube so that the coumarin lavel in the tube was 3, 6, 9, or
12 mg. Tha tubas were incubated for 48h in a shaking water bath at 39'C. The
residue after fermentation was filtered through sintered glass and weighed after
drying overnight at 105°C.

Another set of fermentations using dned milled elephant grass as a
substrate was conducted. Different levels of coumann (15, 20, 25 and 30 mg)
were added into separate tubes, The tubes were then incubated in & shaking
wiater bath at 39°C for 48h.

Results and Discussion

Coumanin Analysis by HPLC. When the methanol extract of gliricidia was
mjected into HPLC, 3 major peaks wera detected at the 280 nm wavelangth
(Figure 1). Coumarin was one of the major phenolic components as it was
entified as the last major peak. The first two peaks were unidentified. Thay
must be more polar than coumarin as they came out earlier. Based on the
retention time, the first peak was similar to p-OH benzoic acid and the second
peak was similar to salicylic acid. However, the maximum absorption of these
two peaks was differant from that of p-OH benzoic acid and salicylic acid.
Further clarification is necessary 1o identify the two substances.



Analy rng the lesves of difterent provenances of glincidia, gave coumarin
levels of less than 500 ppm o more than 2%, Coumann leval in tha local
Gérwcoche sepiuen was simost 3000 ppm. Coumarin lavel may also be alfected by
ape. sssson and location. This needs 1o be studied furthee

0 10 20
Time (minute)

————gure 1. A chromatogram of phenolic compounds in Giiricidia sepium leaves



Effect of Drying on Coumarin Level. Tha drying sffect on coumarin lavel
in gliricidia leaves (s shown in Table 1. Steaming was carried out belore drying
o inactivate the oxidative enzymes or paroxidases in the leaves. Steaming
ceused hardly any change in moisture concantration but it reduced coumarin
levels 10 about 40%. Freeze drying slightly lowered the coumarin concentration,
All other processes reduced the coumarin concentration, and sun drying
dgrastically reduced the coumarin level to anly one-third of the fresh sample.

TABLE 1. COUMARIN LEVEL IN GLIRICIDIA LEAVES AFTER DRYING
_—e— . ———————

Treatment Muoisture level (%) Coumarin level
Without With Without With
gtaam s1aam sleam steam

%% ppm

Fresh 80.14 BO.21 7468 1960

Fresze dned B.26 12.08 7225 1748

Wilted for 24 h 29.32 30.41 6229 1386

Oven dried 50°C 0.60 0.64 4757 1272

Sun dnied for Gh 16.17 20.36 2635 1161

This is in agreement with the report that coumarin is a volatile
component. Sutikno |(unpublished] using gas chromatography followed by
identification by Mass spectra found that 95% of the volatile compounds in
Gliricichia sepiurm wWas cOumarn,

Degradation of Coumarin in In Vitro Fermentation. When coumarin jtsalf
was incubated for 48 h in /7 wiro fermentation, it was degraded completely
(Figura 2). For the first 12 h incubation, the degradation was quite slow and only
30% of coumarin was lost. By 24 h the degradation was 50% and at the end of
fermentation coumarin disappeared completely. The products of degradation of
coumarin could not be detected by UV detector in HPLC as the ring structure of
coumarin was possibly opened to become small molecules which could be
utifizad by microorganisms in the rumean.

The in witro fermentation process was much slower than in vivo
fermentation which means that in tha sheep’s rumen, coumarin can be degraded
rapidly to becoma small molecules which cause no ill-effects. It has been
reported that if coumarin is matabolised to o-hydroxy phenyl acetats in rats, it
becomes a potent intwbitor of glucose G-phosphate (Hall, 1973}, The passibility
of coumarin becoming its dimer “dicoumarol™ is higher when fungal growth
occurs in sweet clover during storage. In temperate countries, sweet clover is
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harvested in the form of hay and made into bales for winter fead. Fungal growth
is likely. These fung: change coumarin inte dicoumarol and cause haemorrhages
in animals which consumae it regularly. In gliricidia the occurence of dicoumarol
has not been reponed. This may be due to gliricidia being fed fresh or wilted for
only a few hours so that molding does not occur.

Effact of Coumarin on IVOMD. As coumarin was the major compound
in the methanol extract of ylinodia, wa clesely looked at the effect of the
methanol extract and coumarin in the m witro fermantation analysis (Figure 3
The volume ol the methanol extract added into the in vifro tube was 2.5, 5. 7.5
and 10 ml and the amaunt of coumarin added was equivalent to the amount of
coumarin identified in the methanol extract, namely 2.98, 5.87, 8.93 and 11.93
mg. We found that thera was an inhibition caused by the additicn of the
methanol extract. When the concentration of tha methanol extract was doubled,
tha inhibition was 50% and when the concentration was quadrupled the.
inhibition reached B3%. The inhibition was only 10% when the concentration of
coumann was increased to 4 times. This indicates that the inhibition caused by
coumarin was not as marked as that caused by methanol extract. In other words
coumarin was not the only compound in the methanol extract that caused the
inhibition and there must also be other compounds responsible for reducing
digesubility.

Undegraded coumarin (%)

100 ———
781
S50+ - I
25+
0 —i ] i i ¥ i i i } i 8 I i i JI—
o 9 18 27 a8 45

Time (hour)
= Figure 2. Coumarin degradation in sn witro fermentation
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Figure 3. Effect of the methanol axtract from gliricidia and coumarin
on IVDMD of gliricidia residue after mathanol extraction

Besides coumarin, gliricidia also contains flavanol glycosides, in this case
kaemferol diglycoside (Lowry, personal cormmunication), This compound can
sasily be extracted by hot water and the lavel can be up to 2% of the dry matter
of leavas. However, the presence of pure kaemferol diglycoside in the in vitro
fermentation up to 2% did not show any negative effect on the dry matter
digestitility of elephant grass (Wina, unpublished). Thersfore, further work needs
to be done to identify the other component in the methanol extract of gliricidia
which contributes inhibition of dry matter digestibility.

When coumarin level was increased from 15 to 30 mg In the /n witro
tube, the dry matter digestibility of elephant grass was reduced by 53.68%
(Figure 4). Thirty miligrams of coumarin in tan mililitras of rumen liquor in the in
vitro tube was equivalent to 1.5% of coumarin in the leaves (p/100 g dry
matter]. Therafore, gliricidia has to be fed as a sole diet if the coumarin lavel is
1o be more than 1.5%. a lavel which would cause a significant effact on shaap.
Feeding local gliricidia which contains only 0.3% of coumarin, will not affect
rumen microorganism activity to any degree. From the small farmer stand point,
whan tres legumes are used as supplements at levels of 30-40% in the ration,
of in mixed feed in a cut-and-carry systam, it is unlikely that coumarin in gliricidia
will cause & problem,
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Figure 4. Etfect of coumnarin on in vitre dry matter digestibility
of elephant grass

In conciusion, coumarin in Gliricidia sepium leaves is easily evaporated
by drying. It can be degraded in rumen liquor and its effect on the dry matter
digestibility of slephant grass is significant only when the concentration of
coumarin is very high (1.5%). Further study is warranted to elucidate the other
possible toxic substances in ghiricidia,
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ABSTRACT

Providing enetgy 1o ruminsnts In tha form of protected 1t is thought te
be better than unprotected fal since unprotectad fat advarsely alfects rumen
function. In this experimant. the Technology of making protoctad Tnr wes
dovaloped. Thrae diffarent vegetable olls (coconut, palm and rice bran olls) weore
reacted with calcium fo make sosp. Tha hest product was made from rice bran
all with calvium. Calciumn chloride is o better source of calgium than calcium
onida. The product was incubatod in 8 bulfale rumen for 48 hours el tha
degradation was 43.2% with 66.3% 1ot left In the residua. In the in wiro tost,
10% unprotected fat in an alophant grass sample reduced the dry matier
digestibitity by 85.2% wheress with protected fat the reduition was only 15.8%.
Tha maximum supplementation of protected Iat was 10 11% Irom the i wire
study. The in vivo study showad that tha intokes of dry mattsr, arganic matter
angd energy were highsr with 10% protected fat in the diat thon those with
unprotected fat. 50 were the digestibilities of dry matig, organic mattes mnd
protein. The intakes and digestibilities of ADF, NOF and Calcium waore mod
signiticantly different betwesn the protected snd unpratected far. Concentrations
of ammaonin and volatile fatty scids in the rumin wers siso not signiticantly
ditfarant betwean those two. In conclusion, pritected fat can bie prodeced from
rice bran oil and this product shawed highar digestibility then the unprotected Tat.

Introduction

Several atteinpis have been made to develop a feeding swrategy for
ruminants 0 the tropics, including feeding grain or molisses Develaping a
feeding system based on a high energy diet sometimes becomes a nacessity for
the animal at a certain physiological stages such as lactation

There is growing interest in feeding rumimants with fat as thes energy
density of fat is extremely high. In Indonesia, oil or fat praduction has moreased
significantly in the fast few years due to the increase in area of ol palm
plantation. Current palm oil production is estimated 1o be 400,000 mit/year and
is expected to increass steadily in the next five years dus 10 extensive
plantation. Indonesia also produces a large guantity of rice bran. This product
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r,untn_-u consdarable amounts of oll ispprox 15%). Extracting oil from rice bran
& 8N IMPOTTant ndustry in other rice producing countries such as Kora, Japan,
Taiwan, whereas i indonesia this industry has only recently been started

Feeding fat or oll to animals sspecially poultry and pigs could becoma
popular in the tropics due to its high energy dansity and low heat incremeant.
Mowever, feeding tat 1o ruminants is cutrently limited to developed countries It
has been reported, however, that feeding pure far would impair fiber digestion,
and probably there would be towic effects of long chan fatty acids on ruminal
bactena which would depress appetite (Jenkins & Palmauist, 1984), Protecting
the fa1 or fanty acids i3 en alternative way of feeding fat 1o ruminants. Two
methods of protecting fat have been reported (Sutton et al., 1883; Jenking and
Palmauest, 1384). The most recent one is protecting fat in the form of calcium
soap ®0 that i cannot be degraded in the rumen but is degraded in the
sbomasum. Feeding this protected fat to dairy cows during low food intake could
mantan the nument supply and produce more milk and milk solids.

The purpose of this expenment was to develop a technolagy of making
protected fat from three different olls that are available in Indonesia, and 1o
observe the etfects of supplementation with protected fat on the digestbility of
shesp deets.

Materials and Methods

Matarials. Coconut oil which is usually used as cooking gil and crude
palm osl were obtanad from tha local market. Crude rice bran oil was obtained
from an oil-extraction plant, Calcium chioride, calcium oxide and sodium
hydroxide were technical grade.

For in sscco evaluation, twao fistulated butfaloes weare used, and their
ruman liquor was used for in vitro evaluation. For in vivo evaluation, eight Java
Thin-tail shesp were usad in metabolism cages.

Experiment | iPreparation of Protected Fatl. Fifty grams of coconut, palm
and nce bran oils were weighed separately into 2 | glass beakers and 10%
sodwm hydroxide solution was added (see Table 1). The mixtures were heated
on the hot piate {90°C) and surred untl a precipitate of sodium soap was
formed. The tme reguired was between 4 o 10 minutes. Then calcium oxide
which had been dissolved in HC solution (1:1) was added 1o the beaker (see also
Table 11. Again, the solution was heated and stirred for 5 minutes until calcium
socap formed. This soap appeared at the bottom, although some floated on the
top. The sozp and the solution were transferred into centrifuge tubes and ware
cantrifuged at 2500 rpm for 10 minutes. The supernatant was discarded and the



SOBD N the top layer and precipitate waere transferred by spoon wto 8 crucible
snd dned n the oven overnsght a1 105°C.

TABLE 1 THE AMOUNT OF SODIUM HYDROXIDE SOLUTION AND
CALCIUM OXIDE AND HC1 11:1) USED IN MAKING CALCIUM SOAP
WITH DIFFERENT QILS
—

Qils 10% NaoH Ca0 HCI {1:1)
imi) g (mi)
Coconut 1260 24.80 110
Palm 100 11.23 55
Rice bran 75 4.7 22

Expeniment li. Calcium soap was made from rice bran oil using the same
volume of sodium hydroxide solution as in expeniment | (Table 1) and vanpng
amounts of calcium chlonde (18.8; 23.4; 28.1; 32.8 and 37.5 g| in water (20;
24; 27, 30 and 33 mi, respectivelyl. The yield was weighed after drying in the
oven. A low content of free farty acids in the product is desirable. Therefora,
free fatty acids in the product were checked by thin-layer chromatography. Half
2 gram of calcium soap was dissolved in 10 mi hexane in 2 40 ml glass beaker.
The solution was filtered using filter paper 1o got a clear solution, Then 25 g of
the clear solution was spotted on a Silica gel F., plate [aluminum sheet,
thickness 0.2 mm . 10 x 20 cm). The elusant was a mixtura of petroleum spirit:
diethylether: acetic acid (90:10:1). After glution, the plate was sprayed with
sulfunic acid solution (1:1) and dned in the oven at 105°C for 10 minutes. Fres
fatty acids appearsed as brown spots.

Exparsment Il (Preparabion of Protected Fat on a large Scalel. Four
kilograms of rice bran oil was placed in a big pile {layered by emaill. Six liters of
10% sodiwm hydroxide solution was added. The mixiure was heated for 10
minutes with stiring, until sodium soap formed. Calcium chloride solution
11498.4 g in 1798 mi water} was added to the mixture which was then heated
with stirring until a precipitate of calcwum soap formed. The sosp was transfarred
o a tray layered with aluminum foil and was heated overnight at 105°C. After
drying. the calcium scap was ground using @ Wiley mill without a screen,. The
soap was mixed with zeolite as a filler then was ground again with the Wiley
mill, through a screen. This product (protected 3t is in powder form, and was
usad in the in vitro and in sacco experiments, and in the fesd block for the Wn
VIVO @XDEriment.

Exparimant IV (in Sacco Test of Protected Fat!. Twenty-seven nylon bags
containing protected fat (5 g eachl were placed into the rumen of a fistulated
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buffalo fed rice straw and 3 kg of concentrate daily. After 0, 3, 6, 9, 12, 18,
24, 36 and 48 hours of incubation, thres nylon bags were taken out from the
rumen and washed under tap water for 1 minute. The bags then were dried in
the ovan at GO*C for 4B hours. The residues were weighad and dry matter
digestibility was calculated. The fat content of the residue was determined as
follows: 2 g of the residue was placed in a 40 mi glass beaker and 10 mi water
was added, The beaker was heatad with stirring for & minutes (till boilingl. Then,
while hot, 6 mi ot HCI solution {1:1) was added and stirred far 10 minutes, The
oil was floating above the agueous phase. Petroleum spirit was added, and the
oil dissolved in petroleum spirit formed the upper layer. This layer was
rransferred to a 50 mi test wbe. Again, petroleum spirit was added several imes
{total volume of petroleum spirt was 10 mil. The top layer was removed and
mixed with the previous petroleum spirit. The test tube containing the solution
n petroleum spirit was placed in a water bath to evaporate the pstroleum spirit.
The fat residue was dnied in the oven at 105°C for 24 hours. The fat content of
the residue from in sacco test could then be calculated.

Experiment V (ln vitro Test of Mixture of Protected Fat and Elephant
Grass). One gram of 2 mixture of protected fat and elephant grass was placed
in @ 125 mi tast tube. A mixture of rumen liquor and McDougall’'s buffer Ph 6.9
(1:4 viv] (40ml} was added 1o it. The tube was incubated in a water bath at
39°C for 48 hours. After incubation, the residue was filtered through a sinterad
glass disc and dried in the oven at 105°C for 24 hours. The residue on the
sintered glass was weighed and the dry matter digestibility calculated, The
filtrate was kapt in the freezer until analyzed for ammonia and total volatile fatty
acid contents. The residue in the sintered glass was then dipped in HCI solution
{Ph 2.6) at 39°C for 2 hours. The sintered glass was washed with 40 ml warm
water and put in the oven at 105*C for 24 hours and weighed afterwards. The
dry matter digestibility sfter rumen and HCI incubation could be caleulated.
Ammaonia in the filtrate was determined by the Conway-diffusion method and
total volatile fatty acids by distillation.

Experiment VI [ In vivo Test of Protected Fat in Feed Blocks). Feed blocks
containing protected and unprotected fat were made from ingredients as shown
in Table 2. All the ingredients except the molasses were mixed thoroughly.
Molesses was heated to make it less viscous, then 200g was added 1o B0Og of
the dry mixture and mixed thoroughly. The mixture was pressed to form a block.
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TABLE 2. FEED COMPOSITION OF FEED BLOCKS CONTAINING
PROTECTED AND UNPROTECTED FAT
-_————----- e

Ingredient Cantral (C) Protected Fat (PF)
Rice bran 41,00 0.00
Wheat pollard 0.00 31.21
Leucaena leaf meal 16.50 18.12
Molassas 20.00 20.00
Soybean maal 5.27 5.86
Protected Fat
Ifrom rice bran oil) 0.00 10.00
Dried elephant grass 16.00 15.00
Calcium Carbonate 2.23 0.00
Urea + salt + MgO 3.00 3.00
Chemical compasition
Moisture 12.30 11.10
Protein 16.30 14.B0O
Fat 7.90 12.10
NDF 35.30 31.0
ADF 19.0 17.20
Ca 1.90 1.30

Eight Javanese thin-taill shaep (avarage body waight 25 kgl were placed
in metabolism cages. For 14 days adaptation four sheep were fed with feed
blocks containing protected fat and the rest fed with feed blocks containing
unprotected fat as control. The feed blocks and water were offerad ad libitum.
The collection period was from day 15 1o day 21. During that period, refusals
and faeces were collected in big piastic bags: At the end of the collection period,
theze food residues and fasces were weighed and samplaed for dry matier
content. Tha rumen hquor was collected at the end of expariment and analyzed
for its ammonia and volanle fatty acid contents. Ammonia was analyzed by the
Conway-diffusion method and valatile fatty acids by gas chromatography. Body
weight was racorded before and afier the collection period. Organic matter,
protein, fat, calcium, NDF and ADF were analyzed from feed, refusals and
faeces.

Results and Discussion

Technology of Making Protected Fat. Protected fat was produced from
oll or fat in the form of calcium scaps. The oil was reacted to produce sodium
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soap which was then transformad to calclum soap. Table 3 shows that the
amount of sodium hydroxide added to oil varied according to oil typs. Coconut
oil required a much larger amaunt of sodium hydroxide. Caleium oxide cannot be
used directly 10 make calciym soap since it in not soluble in water, Therefore it
was dissolved in hydrochloric acid solution (5 times). From Tahle 3, it can be
seen that the crude palm oil produced the lowest yield of protected far
However. this product was actually not calcium soap but a precipitate of
calcium. Similarly coconut oil which had the highest vield produced not calcium
soap but rather sodium soap. Sodium soap was slippery wheraas calcium soap
was a white precipitate. The true product of calcium soap was obtained only
from nce bran o, which produced G1 g of product from 50 g of oil. The
successful reaction between calcium with rice bran oil seems to be related to
the free fatty acid content in the oil. For calcium reaction, triglyceride has to be
hydrolysed to free fatty acids (FFA). In rce bran oil, the FFA content was
alimost 70%, Coconut or palm oils contain mostly triglycerides and relatively

small amounts of free fatty acids. Therefore. rice bran oil was chosen to make
calcium soap

TABLE 3. YIELD OF PROTECTED FAT
FROM DIFFERENT TYPES OF VEGETABLE OIL
_— Y —

Chamicals Used Yield of
Oil Product
ail 10% NaOH Cal HCI(1:1)
1] fmij (gl (rmil) {gl
Coconut oil 80 1260 24.8 110 23
Crude Palm oll 50 100 1.2 56 10
Rice bran oil 50 75 4.7 22 61

Although it is possible 1o make calcium soap using calcium oxide after
dissolving in hydrochloric acid solution {1:1), the use of calcium chioride is much
easier since it easily dissolves in water. Also the vield of Ca soap from rice bran
oil using calcium oxide was lower than that using calcium chioride (61 vs 68 gl;
therefore calcium chloride was chosen for making calcium scap. The oplimum
level of calcium chloride in making calcium soap was checked by reacting
different amounts of calcium chioride with the same amount of rice bran oil.
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TABLE 4. YIELD OF PROTECTED FAT FROM RICE BRAN OIL
AND DIFFERENT AMOUNTS OF CaCl,

e T e —— ., ——— S T e e s e

No CaCl, H,0  Ywld of Product
addad (gl imil) g
0 18.75 20 68.1
! 234 24 58.2
2 28.09 27 B9.1
K| 32.78 30 69.0
4 37.46 a3 70.5

Table 4 shows the yield of calcium soap produced using differant
amounts of calcium chioride. Whan calcium chloride increasad from 18.75 g to
37 .46 g, the yield of calcium soap increased only very little which indicates that
there is no further reaction with the fatty acids in rice bran.

The quality of the product was checked by thin layer chromatography.
By this system (Figure 1], the amount of free fatty acid left in the product could
be gualitatively detarmined by the appearance of the brown spot. It shows that
compared with tha contral, very few free fatty acids were left in the product.

However, when 37.46 g of calcium chloride was used in the reaction,
the spot became wider which showed that more free fatty acids were left in the
product, So, the maximum production of free falty acids was sesn when 32.78g
calcium chloride used with 50 g of rice bran oil. Since the yisld of Ca soap was
vary little different using 18.75g or 32.78 g of calcium chloride, it was decided
to use only 18.75 g of calcium chionde for 50 g of nce bran oil.

Degradability of Protected Fat in the Rumen, For the in witro, in s8cco
and /m wvo tests, the protected far was mixed with zeolite in the proportion of
9-1. Zeolite was used as a free flowing agent so that the product was in the
form of dried powder.

The degradability of protected fat during ingubation in the rumen is
prasented in Figure 2. Protectad fat was degraded quickly in tha first three hours
of incubation. Then, the degradation continued slowly until 439% of the product
Had disappeared after 48h incubation in the rumen. This indicates that protected
fat in the form of calcium soap is sull degraded to cenain degres in the rumen.
The fat content in the residue sfter incubation ranged from 58 10 69.9%,
whereas the far content in the calcum socap itselt was 70%. Thus the fat
content before and after incubation were almost the same, which means that
both calcium and fatty acids were removed from the nylon bag at the same time.
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of free fatty acids left in the Ca soaps using different lavels of

calcium chioride (0,1,2,3,4) and rice bran oil (C).

Figure 1. TLC
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Figure 2. Degradabifity of protected fat as Ca soap in the rumen
and Its fat contant in the rasidus.

Effect of Protected Fat on IVDMEZ. The infjuence of unprotected fat and
protected fat in affecting the /n vitro dry matter digestibility of elephant grass is
presented in Table 5. Ten percent of both unprotected fat and protected fat ware
included in an elephant grass ration and incubated with rumen liquor for 48 h,
After being filtered and dried, the residue was dipped in HCI solution for 2 hours.
The dry matter digestibility of elephant grass reduced significantly with the
addition of either protected or unprotected fat. However, the effect of
unprotected fat was greater (45% reduction) than the protected fat (only 16%
reduction). Jenkins and Palmquist (1982) reported that 10% tallow markedly
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depressed & wiro cell wall dgestbelity Thes reduction may be due to the
phywical presence of the fat coating the particies of slephant grass. But it s also
possibie that fat could nfluence the activity of fiber-degrading mecrobes by

Laws, 19740 When the residue after rumen fermentanon was dipped n
hydrochionc solution tor 7 hours, some fractons of the sample were dissolved

Unprotected fat significantly reduced the ammonia and VFA contents in
the supernatant after rumen fermantation. Whereas, the reduction by protected
fat 1o ammonia was not significant and to VFA was smaller than that by

unprotected fat (Table 5)

TABLE 5. /¥ VITRO DRY MATTER DIGESTIBILITY OF ELEPHANT GRASS
SUPPLEMENTED WITH PROTECTED FAT (PF)

Elephant Grass EG+10%PF EG+10%UPF

{EG]
Dry matter digestibility {%)
rumen hguor 48h 42.6% 35.6* 23.3°
rumen liquor 48h + HCI 43.7* 39.0* 27.1"
Ammonia (mg/l) 58.7* 48.6* 32.4%
Volatile Fatty Acid 6134* 5157* 3605°

{as acetic acid mg/l)

* different letter in 2 row shows significant difference.

This result is in agreemeant with Chalupa et al. {1984) who reported that
long chain fatty acids in fat decrease VFA production in rumen fermentation n
witro but as calcium salts, long chain fany acids cause only small changes.

The effect of level of protected fat on the digestibility of elephant grass
s shown in Table 6. Increasing the level of protected fat up to 21% in the
slephant grass significantly reduced the in wvitro dry matter digestibility.
Reduction in digestibility was very low when the inclusion rate was 9% or less.
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TABLE 6 MEAN OF /v VITRO DRY MATTER DIGESTIBILITY
OF MIXTURES OF ELEPHANT GRASS (EG) AND PROTECTED FAT (PF)
AT DIFFERENT LEVELS FROM 0-21%

'_E‘%===_E_

Mixture Ory matter digestibility (%)

Rumen Liquoar Rumen Liquor + HCI
EG 100% a5.12v 47 47
EG 94% + PF 6% 43.43" 45.98*
EG 91% + PF 9% 41.62% 44,77
EG 88% + PF 12% 39.04¢ 42.8%
EG 85% + PF 15% 38.60* 42.81°
EG B2% + PF 18% 3851 42.92¢
EG 79% « PF 21% 35.444 10.45°
SE of mean 0.79 0.76

* ditfarant latter in & columin shows sigrificant ditfarence.

Protected fat reduced digestibility significantly when the inclusion rate
was more than 2%. This is in agreemant with the recommandation of Fallon et
al. 11386) that the inclusion of calcium soaps should be nat more than 10% for
voung calves since it reduced consumption resulting in reduced engrgy intake
and nitrogen retention,

Effect of Protacted Fat an In Vive Digestibitity. From the in vitro result.
the use of 10% protected fat in the ration was used in the i1 wvo tral, As a
contrad, instead of using rice bran oil as unprotected far, we used full a1 rice
bran ol. The result of the m vive trisl was shown in Table 7. The daily
consumption of sheep fed with protected far was markedly higher than thaze
eating unprotected fat in the form of full fat rice bran. The dry matter, organic
matter, fat and protein intakes in terms of grams/day increased by 59: 65; 79
and 44% respectively, The lower intake of the control was perhaps due 1a the
hardness of the control feed blocks compared with those containing protectad
fat. The increase in dry matter intake was in contrast to the report by Fallon et
al. (1986) that the dry matter intake declined significantly with increasing fat in
the diet. Ngidi et al. (1990] also reported that protecied fat reduced the dry
matter intake of a corn-saybean diet for stears. The higheat Inérease was in fat
consumpuion which meant that the shesp fed protected fat had a much

increased energy intake.

Naot only intake, but also dry matter, arganic matter, fat and protein
digestibilities were significantly different between the contrel and protected fat
dets. Diets containing protectad fat had mora digestible dry matter, organic
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matter, fat and protein, Howaver, the digestibilities of ADF, NOF and Ca wers
not significantly different, Increasing level of free oil or fat reduced total
digestion of fiber, organic matter and ADF and N of finishing diet for steers
(Zinn, 1888} Addition of Ca soaps 1o diets for young calves improved
digestibilities of fiber and N (Fallon et al., 1986). Addition of 4.5% protected fat,
however, did not affect DM, OM, CP and energy digestibilities whan
supplemented to corn-barley diets for beef cattle (Hill and West, 1991) and did
not atfect DM and N digestion when supplemanted 1o lactating cows [Schneider
et al., 1388). Ngidi et al. (1990) found that NDF and ADF digestibilities linsarly
mcreasad as the protected fat level increased in beef finishing diets. The results

on digestibilities ssemed very variable and may depend on the type of diet to
which protected fat is added.

The daily gain was recordad anly in the week of sample collecting which
is 100 short a period 1o give an accurate estimate of growth rate. The control
showed negauve growth, and with protected fat the growth was 171 g/day. Tha
rumen ammaonia content of sheep fed with protected fat tended 1o be higher
although the difference was not significant. This result is in agreement with
Fallon et al. (1986) although they found that ammonia concentration increased
significantly as level of protected fat increased. The ruminal total VFA of sheep

fed protected fat also tended to be higher than the control which also supports
the result of Hill and West (19391},

in conclusion, the technology of making protected fat was best
developed with rice bran oil containing a high parcentage of frea fatty acids and
calcium chloride as the source of calcium. Howeaver, it is suggested that other
fatty acids could also be made into calciutm soap. This product proved to be
satisfactory in reducing the effect of unprotected fat on /n vitro rumen activity.
The maximum supplemantation of protected fat in the diet was 10% and the in
wvivo tnal showed that the supplementation of protected fat improved intakes and
digestibilitias of DM, OM, CP and fat.
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J_IEMH F} VOLUNTARY INTAKES, DIGESTIBILITIES AND DAILY GAINS OF
D PROTECTED FAT (PFI AT 10% LEVEL IN METABOLISM CAGES

__b

Contraol PF SE for mean
intake
Dry Matter (g/day) 665 * 10588 * 93
lofg W* ™ 5B.4° B7.3* 6.8
Organic Matter (g/day) 570 * 942 * g2
lafkg W ™) 50.3° 77.6" 6.0
Fat (g/day) 52.5* 94.1* g.1
(gig W %) 4.6° 7.8 0.6
Pratein lgiday) 108.8" 156.4° 13.9
(gg W= ™) a5 12.9* 1.0
Digestibility (%)
Dy Matter 57.2¢ 64.1° 0.8
Organic Matter 61.2* f6.3* 0.5
Far 78.2° a6.3* 0.9
Protein 78.3* 81.8" 0.6
NDF 38.7° 40.8* 1.9
ADF 11.5° 12.9* 2.8
Calcium 20.2* 24.0° 0.8
Ammonia (mg/) 218 261 23
Volatile Fatty Acid [mg/)
Total 248 343 70

* ditferent letter in a8 row shows significant difference.
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EFFECT OF CREEP FEEDING ON THE GROWTH
OF PRE-WEANING LAMBS

Budi Haryanto and lsmueth Inounu

Hesearch Institute for Amimal Production,
#.0. Box 221 Bogor 16002, Indonesia

ABSTRACT

Onn hundrad and nine dnvandse thintailed [JTT] awes tdnrkng new -bom
Immbis wete used to evaluste the sffects of creep faeding on the growth of the
young lambis. Ewes were grouped Into theas, Le., thosa rearing 111 single (2] twin
and (3] thres or more lambs. The ewes wore led napier grass od Effum and
supplamantod with commarciat concentrate ot approximataly 2 percent of body
weight per day. Creep leed was oltered 1o tha respective groups in separate
fsading troughs after the Iambs wore 2-weosks of pge snd the smount given was
@radunlly incraposad. The control groups woere supplomantod with commarcial
concentrate similar 1o that glven to the awes. The lambs ware walghed every
Iwo weeks. Growth rate was calculated a5 the slope of the regrassion line of
waight on age. Results indicsted a slightly faster growth rate in tha fambs
supplamented with crasp fesd (119 g/id] compared to the unsupplemsnted lambs
(108 g/d), sspacially for the malas {128 versus 115 g/d) whils the growth rates
for the femules weras similar (102 varsus 107 gid). Tha ditfarence in arowith rafes
was greater in the [ambs rearsd 85 singles (144 gld] then those resred as twins
(102 gid) and triplets or more (BB g/d) regardiess of creep feeding trestmant,
Milk availability during pre-weaning pariod s important and warrans further
investigation in addition to creap feed formulation.

Introduction

Sheep production is determined by reproduction capacity, survivabiliny
of lambs and growth charaoteristics. Javanessa thin-talled (JTT) sheep are prolific
animals and can produce thres or mare lambs in every parturition. Milk
availability far the lambs becomes a limiting factor ta rear more than three fambs
The nutritional status of the ewe is therefore important in supporting adequate
milk supply for the young lambs. Supplemeanting the young lambs with high
quality feed could also enhance growth. Cresp feeding allows the pravision of
nutriant rich diets to lambs. Creep feed should preferably be rapidly fermented
and not lead to sccumulation of indigestible fibrous matonal in the stomach
INRC, 1985). Better growth of lambs receiving creep feeds dunng pre-weaning
penod is expected.

The present paper reports a preliminary study of providing creep feed on
the pre-weaning growth of lambe of different birth types.
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Materials and Mathods

One hundred and nine JTT ewes in late-gestation period were used in
this study. After parturition, ewes were divided into three groups, i.e., thoss
rearing (1) single, {2} twin, and (3) thres or mare lambs. The ewes wers fed
napitr rass (Pennisetum purpureum) ad libitwm, supplemanted with commercial
concentrate (16% crude protain and 68% TDN) at 2 per cent of body waight,
n a group feeding system. Creep feed was formulated from com (54 %), wheat
poliard (22%), soybean meal (23%), pramixed-minerals (0.7%) and salt (0. 3%},
The chemical composition of the creep feed (dry matter basis) was 22.4% crude
protein, 2.8% fat and 3048 keal equivalent Digestible Energy (DE) per kg. The
creep fesd was offered to the treated groups separate from ewes in feeder
troughs after the lambs were approximataly 2 weeks old and the amount of feed
was gradually increased from 25 g/head!d 1o 100 g/head/d. The control group
lambs were supplemented with similar commercial concentrate given to the
awes, in separate feeding troughs at a gradual increased from 25 g/head/d to
100 g/headid as well. The lambs ware weighad bi-wesakly, Growth rate was
estimated as the siopa of the regression line of weight on age. Data were
analyzed siatstically as a factorial experiment with creap Teading, number of
lambs reared, and sex as the main factars (SAS, 19871,

Results and Discussion

Birth waights of single born lambs were significantly higher (3.08 kgl
than twins |2.35 kgl, triplets (1.85 kg) and quadruplets [1.70 kg). The growth
rate of lambs [Table 1) was affected by creep fesding, number of larmbs reared,
and sex. No significant two- or three-factor interactions were obsarved.

The lambs receiving creep feed showed 10.6% faster growth than the
unsupplamented group, indicating that creep fesding was necessary. However,
the response was relatively low panly due to the difference between males and
fermales (Figure 1). Male lambs grew 19% faster than female lambs regardiess
of creep feed treatment (122 vs 101 g/d). Within the creep fed group. growth
of male lambs was 25% faster than that of femals lambs (128 vs 102 g/dl.
Similarly for single-reared lambs (34%; 167 vs. 124 g/d, see Table 1). This
indicates that there are probably differences in milk supply. In addition male

lambs are usually more aggressive in suckling (Figure 1) hence the differant
growth response,

180




i ADG (g/d)

150
125 '
120 I
75
50
5

SINGLE TWIN 'lnll"LliT.-‘ﬂUl-tl'nUF‘l'ET
Type of rearing

B v wiirout CF I F Withoul GF W OWith GF
B r wire CF B MALE i FEMALE

Figure 1 Growth response of young lambs to creep feeding ICF)

TABLE 1 GROWTH RESPONSE OF LAMEAS TO CREEP FEEDING (gid)

YWithout creep foed With crisop fosd
Type of reanng Males Famales Males Females
1 149 138 167 124
2 102 92 108 107
3 ar more 83 73 109 76

Significant difference waere observed for the main effect of creep feading
(P<0.05), type of rearing IF<0.01) and sex (F<0.01)
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. Table 2 indicates the average coafficiont of datermination (R-square) ang
residusl mean square of the regression sguation between weight and age of
lambs The R-square describas the closaness of the relationship between weight
and age and hence the average daily gain. The residunl mean square of the
reQression equation indicates the estimate of variance of the predicted variabie.
The smaller the residual mean square, the batter the model for pradicting

dependent variable.The variation of R-square was not significantly affected by
creep feeding (F > 0.1),

TABLE 2. AVERAGE COEFFICIENT OF DETERMINATION AND RESIDUAL
MEAN SOUARE OF THE REGRESSION EQUATION BETWEEN WEIGHT
AND AGE OF THE LAMBS

_——_-- . ———

Without creep faed With creep fsed
Typa of reanng
Males Famales Males Femalas
1 0.7514.8) 0.9211.1) 0.88(2.3) 0.75(2.8)
. 0.91(0.8) 0.8710.9) 0.8311.4) 0.88(1.0)
3 or mora D.8211.1)- 0.70(1.5) 0.8511.3) 0.66101.9)

(} Residual mean square.

The A-square of single, twin and triplet lamb weights on age (0.83; 0.87 |
and 0.76, respectivelyl ware significantly different [P<0.01}. Similarly for the
main effect of sex (0.84 versus 0,80 for the males and females, respectively; 1
P<0.01). Interactions batween creep feeding and sex; type of rearing and sex; !
and creep feading, type of rearing and sex ware found significant [P<0.01).
Unlika the R-square, the residual mean square ware only significantly differant !
due to type of rearing (2.7; 1.0 and 1.5 for single, twin and triplat or mora t
rearing typa, respectively; P<0.01), interaction between creap feeding and sex
iP<0.05), and interaction between creep feeding, type ol reanng and s&x "
iP < 0.05). These interactions indicate that the variability in growth rate of young
lambs was determined synergically by, at least, three main factors (creep
feeding. type of rearing and sex). Sox, however, appeared 1o be 3 dominant
factor compared to the athers.

A growth rate of 170 g/d for the single-reared lambs and 73 g/d for the
triple-reared lambs (Inounu et al., 1991} during the first 55-day period when
concentrate feed was supplemented to the ewes was also obtained. The
response 1o cregp feading of young lambs, was not observed by Sanchez and
Boer (1990) which may be related 1o palatability of the creep feed and other
environmental factors such as eating habit.
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Conclusion and Recommandation

The response of young lambs to craep feeding was related to sex of
lamba and type of rearing The results sugpest that creep feeding of lambs of
prolific sheep warrants further investigations.
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SMALL RUMINANT MINERAL NUTRITION IN INDONESIA

DR Stoltr', Zakiah Muhayan® and Siari! Midayat W.*
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P.O Box 221, Bogor 18002, Indonesia

ABSTRACT

Dats relating 16 small rwminant minersl nutrition in indonesia were
compllad and critically evaluated to detarmine the prasence of minersl
daficisncies and to identify information geps and research neads. An sttempt 10
obtain information through thes membarship ol the indonesion Small Ruminant
Hetwork was nol very successiul, indicating 8 nead to make the Network maore
intarsctive. Several slamants, including P, Na, Cu, Zn and | sppem 1o be
daficiont. The status of Se is not clase. Thers is no svidencs for doficiency of Fe
snd Mo. Littla o no information was Tound for many provinces, fikely reflecting
both o resé lock of data as woll as & fullure to access all existing information.

Introduction

Mineral deficiencies are 2 major cause of poor production and disease n
ruminants in daveloping tropical countnes where livestock rely entirely on
forages to supply nutrient requirements (McDowall, 19851, Mineral deficiencies
are poorly understood in Indunesia since local studies are often not
comprehensive, nat reported in conventional scientific literature or simply not
appreciated locally. However, local information must be obtained and evaluated
before research needs can be [dentified; information on mineral deficiencies in
ather countries has no relevance 10 Indonesia with its distinct soils, weather and
farming systems.

The Indonesian Small Ruminant Metwork (ISAN) was establishad in 1988
to facilitate information exchange batween entities concerned with small
ruminant production in Indonesia (Djajanegara and Rangkuti, 1891}, In 1990,
ISAN published a directory identifying key personnel involved in small ruminant
production, research and training.

' Present addrass: Vaterinary Consultant, Duta Pakuan Block C VII/G &
7. Bogor Baru, Bogor, Indonesia.
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In this project, the 1SRN was utilized and assossed as a source of
mtcrmation on small ruminant mineral nutrition. Information accessad vis ISAN
and from other sources was compiled, cross-indexed and finally evalunted

slament by mi to determine the hikelihood of deficiency, information gaps
and research priorities for small ruminant mineral nutrition.

Materials and Methods

Document Accession. A questionnaire lin Indonesian) was mailed to
every person listed in the Indonesia Small Ruminants Directory 1930, with the
excepvon of those located outside Indonesia. The questionnaire explained the
obyectives of the project and requested a list of titles of documents available and
the number ol pages A stamped, addressed envelope was enclosed 1o
encourage respondents. After receipt of the list of available documents, those
appearing relevant were selected and requested from the respondent. At the
same time, monay (twice photocopy cost plus estimated postage)l was sent to
encourage respondents. The same guestionnaire was sent to all universities with
faculties of agriculture.

The AGRIS database (1970-1990) was searched on two keywords
mineral + Indonesia at the National Library of Agricuftural Science, Bogor. A
number of scientific journals, semi popular periodicals and theses were scanned
in Bogor hibranes.

The referenca list in each document received was chacked 1o ensure that
all relevant citations had also been obtained.

Document Processing. Documents were given sequential accession
numbers and bound in volumes of 800+ pages. Information, filed in the
Notebook |l text database program, included keywords, document type, source,
number of references and the number required, as well as the standard citation
matenal. A detalled subject index, biased towards its intended use for assessing
mineral deficiency, was maintained.

Data Evaluation. For this report; data were evalysted after 149
accessions were received. A list of accessions was compiled for each element
from the Subject Index and then each document was assessed alongside all
other documents on the same subject to determine the weight of the evidence
regarding mineral deficiency, information gaps and research needs.




Resulte and Discussion

Document Accession. The questionnare was sent 1o 144 names in the
ISAN Directory but only 8 responded {Table 11, One reason for this poor
response is that key authors on small ruminant mineral nutrition (e.g., Prabowo,
Panggabean, Darmono) are not listed in the Directory.

TABLE 1. ISAN QUESTIONNAIRE RECIPIENTS AND RESPONDENTS
sﬁ:

Province ¥ Hecipients # Respondents
Bali 7 0
W. Java 65 1
C. Java 22 1
E. Java 18 1
Jakarta 8 1
Yogyakarta 15 2
N. Sumatra L] 0
S. Sumatra 3 o
Total 144 B

The computer search of the AGRIS database yieldad 336 utles of which
only 22 were considered useful. This database 15 not comprehensive lor
Indonesian ruminant mineral nutrition information.

Some key information was contained in theses and not encountered
elsewhere, for example, Batubara (1988) and Hardijanto {1383) contained good
data not encountered in scientific publication or cited by any accessions.

Although additional relevant documents were found continually, the
decurmant and mineral data analyses presented here are based on accessions #1
1o 149. Documsnts accessed after this cut-off are appended in Volume 5 but
they have not been processed n any way., i.&., they do not appear in the
Accession List, Subject Index or Data Analysis. However, they constituta an
initial step towards updating and refining this database.

Document Processing. The documents obtained have besn charactenzed

by typs of document (Figura 1), language (Figure 2), year of publication (Figure
3), documaent size {Figure 4) and number of citations [Figurs 5).
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Figure 2. Ducument language (accessions 1-147)
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Only 30% of accessions are sciantific journal papers, indicating that
much information remains in the reaim of grey literature. Popular articles are
included because they are part of the information flow from specialists to
potential users, One example of a popular publication, i.e., one not aimed at
scientists, is the book "Pgnyakit Kekurangan Mineral Pada Sapi® (Nugroho, 1988|
which contains a detailed description of mineral deficiencies but absolutely no
hint of what elements were known to be (or might be) deficient in Indonesia.
This is unfortunately typical of popular articles,

The high proportion [41%] of English language accessions is likely due
t the influence of foreign aid projects at kay institutes. The use of English
language may be a constraint to information sharing.

The notable increase in publishing activity in 1983 is only partly due to
foraign aid projects. Publications in 1983 ariginatad from a varigty of universities
and research institutes.

Documant sire and the size of the bibliography tollow a similar
dstribution, axcept for the zaro citation accessions which are popular articles,
At the high end are thases. with maxima of 164 pages and 142 citations. In
ganaral, the theses cited faw papers relevant to mineral nutrition in Indonesia.

Data Evalvation. Table 2 presents an example of the organization of
documents and the format for data evaluation for copper, molybdenum and
sultur which were evaluated jointly, taking into account interactions. This
standard format was modified slightly as appropriate for certain slements, a.g.,
todine.

Components termed “ancillary information™ ware not exhaustively
sought. Only representative articles on soil levels, plant nutrition, etc., ware
included where they might conceivably have some bearing on ruminant nutrition.
Information on peat and acid sulfate problem scils is included since ruminant
miroduction schemes have been initiated on such marginal lands.

Components termed “direct information”™ include intake through both
forage snd water, although information on the latter was imited, tissue levals,
ssasonal wvariation, supplementation studies, association with disease and
integrated studies correlating several of the above companents. Information on
large ruminant mineral nutrition is included since it is directly relavant 1o amall
ruminants,

Mineral intake from drinking watar may be significant in acid suifate soil

areas whera elements interfering with copper can occur at toxc levels n
groundwater (Subagyono et al., 1980).
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TABLE 2. COPPER, MOLYBDENUM AND SULFUR ACCESSIONS®

ancalftary wformaltion

1. soil levels

BY SUBJECT

5,33,40,42,45,64,65,66,67,69,86,99,121,
125

2. plant nutntion

49.83,84,85,86,99,100,148

3. human nutrition

al
interactions/interference

2,19

durect infarmation

5. water lavels

86,99,100,101,102.103

6. forage content

2,3,5,7,10,19,21,32,33,38,40,45,46,51,56,
57,63.64,72,73,74,75,80,111,119,127,136

7. biood levels
« buffalo
- cattle

- goats
- ghaep

1,33,39.91 127
.5,7.29,31,32,33,39.40.562,56,91,118,127,
40

78

17.38,43.57,74,79

8. kidnay levels
- buffalo
- cartla
- goats
- sheep

81
81

38.131

9. liver lovels
- buffalo
- cattle

33
1,8,31,32,33,35,41.45,77
/9

38,74,79,111,1 1

10. seasonal variation

1,6,17,21,32,33.38,72,111,119

11. supplementation

22,24,27,37.,43,73,74,80,133

12, disease association

7,19,54,56,140

| 13 integrated studies

5,7,18,32,33,38

-

Accession number for documents in Data Relating To Small Ruminant
Mineral Nutrition In Indonesia, Volumaes 2.5,
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TABLE 3. CALCIUM AND PHOSPHORUS FORAGE ACCESSIONS®

Ca <0.3%

BY REGION
Ca >0.2%

P <0.25%

P>0.25%

46

3,10,21,38,
42,51,58,72,
73,74,76,92,
43,114,128

3,10,21,38,
42,46,58,
72,73,74,
92,93,112

51,76,128

45

45

10,68,72

10,58.72

4,10,33,
57.119

4,10,33,57,
119

W,
Kalimantan

18

19

c.
Kalimantan

40

40

N. Sumatra

127,142

10,684,108,
1386

10,64,108,
127.136.
142

W. Sumatra

63

63

5. Sumarra

62,120,125

52,120

7.56

34

10

2

*  Accassion number for documents in Data Relating To Small Ruminant

Mineral Nutrition In Indonesia, Volumes 2-5.
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TABLE 4.

Prawwnce

ZINC TISSUE LEVEL ACCESSIONS®

Blood Zn

<D.80ppm = 0,80ppm

Liver Zn {dry weight)

< 84ppm > 84ppm

wW. Java
buftalo
cattle

goats
sheep

146 a1
26.29.46
'?H,-l

17,38,146 74== 79"

]
a1
78

asnn 74,7913

C. Java
cattle

35/45777

E. Java
cattla

) B

S. Sulawesi
buffalo, wet
dry
cattle, wel
dry
sheap

33
33
5/32.40
632,40
57

<

33
5/32.33
65/32,33

S. Kalimantan
cattle

38/52

C. Kalimantan
cattle

40

N. Sumatra
buftalo
cattle

1274*
127*°

W. Sumatra
buffalo
cattle

91
1'.'-9'!‘-

ik B o s B G

Jambi

cattle

7/56

*  Accession numbar for documents in Data Relating Te Small Ruminant
Mineral Nutrition In Indonesia, Volumes 2-5.

** Accessions with samples considered contaminated.




The forage data are usually presentad to show regional distribution of
repons indicating deficient and adequate mineral levels, Table 3. from the
analysis of calcium and phosphorus, is presented as an example. In this format,
regional information gaps and inadequacies are immediately apparent, and some
conclusions are justified. The blood and tissue level data are presented similarly,
25 shown in Table 4 from the analysis of accessions on 2inc.

TABLE 5. SUMMARY OF MINERAL STATUS OF INDONESIAN RUMINANTS

Provirce s« P ®m M 5 Cu Co 2n M 1 e
Aceh .

§. Batra OB ) BN U SN S S S &2 (=3
V. Sumtra I 1 T -y - t+)

by ‘ f T = el . . » ]
inu -3 €

Bergioulu

Fouth Sumatra »

Leegaury

D.E.l. Jakarta

W. Jave *® B # . " & - - - - #
C. dwvu . ? » - {+) =3 L

e.1. TYegyakarta t=1 - *
E. dmia " - . - - - - (%) . r
W. Kalimentan i+  £+3 (&% =3 (=) = {#3 (=} I [+
€. Kallmaritan (41 €3 € - t-)

5. Eal imanta = . . .

E. Ealimsntan

. Sulawssi

. Sulawesi

5. Sl s | - ¥ T - [#}) - - * ol

5. Rilmessi

Bali

W, Wuaa Tenggara

E. Wums Tenggura . . . - . - ? - .

Mo uku

irisn Joys

E. Timor * - - - - . ?

* = adequate; - = deficient; = = seasonal varfation; ( ) = Iimived cata
T = contradictory data; = no data,

Several studies include data on wet versus dry seasons, but consistent
seasonal variations are difficult to find. If samples are not taken near the end of
the season, thay might not fully represent that seasan, In many cases, sample
variability and regional differences may mask seasonal variations. Several papers
by Prabowo et al. le.g., 1981) address these interactions,
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Good mineral supplementation studies are difficult 1o design and conduct,
and could be considersd incomplete without a cost-benefit analysis. Most of the
supplementation studies accessed could be faulted for a) no analysis of basal
diet, bl falhng to supplemem all deficient elements, cl falling to consider
interactions between minerals (e.g., S and Cul, and dl providing more ol
elements already overabundant in the diet (e.g., Fel. One important accession
reports wide discrepancy betwean labelled contents of two commercial mineral
supép-lumznu and the cantents as determined by laboratory analysis [Darmone,
1989).

Table 5 is an attempt 10 summarize data from all accessions. Fe and Mo are
not included as there is no evidence for deficiency of these elements. Several
elaments, including P, Na, Cu, Zn and | appear to be deficient. The stats of Se
is not ciéar. Linle or no information ‘was found for many provinces, hkely
reflecting both a real lack of data as well as a failure 1o access all existing
miafmation

Project Ouiput. Five bound volumes containing the actual accessions, the
subject and author indexes and dats evaluation, as well as the Notebook I
program, manual and data files were placed in the ISRM attice and in the ibranies
at Balal Penelitian Veteriner, Bogor and Balai Penelitian Ternak, Ciawi

Summary and Recommendations

il This database on ruminant mineral status should be mamntained and updated,
and conclusions disseminated particularly te educational insttutes and
livestock extension services by ISBN. A further attempt should be made to
collect information not accessed here

il 1SRN members should be encouraged 1o use the network as an information
source, perhaps via a column in the Newsletter where members can solicit
information from colleagues. If not, the Netwark is anly a mailing list for the
Newsletter.

i) Althowgh certain mineral deficiencies are already well defined for certain
areas, the status of other minerals and other regions remains unknown.
Studies are reguired to fill in these @gsps. In addition. good on-farm
supplementation studies with an economic component are reguired, and
could be supported or coordinated by SR-CRSP.

vl An analysis of the mineral supplement industry should be undertaken 10
assist agencies responsible for certifying the quality of such products and
regulating advertising ethics, Areas of interast should include a) label vs
actual composition of all avallable products; b) advertising claims; and ¢l 3
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markoting survey to ascertain who buys mineral products and their reasons
for doing so

vi The infarmation on mineral nutrition compiled in this project should be
wxplomed by planners of major ruminant livestock introduction schemes,
aspecially wn areas of marginal soil fartlity,
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EVALUATION OF THE MINERAL STATUS OF GOATS
IN SOUTH SULAWESI

Akhmad Prabowo'

Gowa Sub Research Institute for Animal Production,
P.O Box 285, Ujung Pandang 90001, Indonesia

ABSTRACT

A study was conducted 1o evalunte tha minersl status of goats in South
Sulswesl. Samples of forage and animal tissus [blood, fver, bona) from
slaughtersd Kacang and Etawsh grade [PE) goats in the regancies of Majens and
Jenepomo were colloctad in June, 1992, Forages wers found to be low to
doficiant in Sa (< 0.1 mg/kg OM), P |< 0.16% OM) and Cu (< 7 ma/kg DM).
Diffaennces (P <0.05} dus to the sampling location wora obsorved for forage Fe.
Additionnlly, crude protein concentrations in both locations weare marginal (7 -
8% DM). The average biood mineral concentrations for Kacang and PE goats in
both locations wers abiove the criticsl levels but considarablo numbers of asmplos
wese low in Cu | < 0.65 wgimill, Kncang gomts hod lower (P<0.01) plasma Ca
but higher (P < 0,06} ssrum Zn than PE goats. Location variations P<0.10) wara
observed for serum Se and vaistions due 10 tha animal beead by location
interaction werg found for Cu (P<0.10), So (P<0.01] and IZn (P<0.01])
concentrations. Liver mineral annlyses indicatad that Kacang goats had highat Cu
(P <0.05] and Zn [P < 0.05) but lowar Fe [P<0.10) concentrations than PE goats.
Differsnces dus to sampling location werd found for liver Co [P< 0.05]. Cu
(P <0.10) and Sa (P <0.05). The Incidence of iver minarsl duficioncias, based on
the suggested crivical fevals, for both broeds in both locations were low.
Comparad 1o the 11.5% critical leval, high inckdenca of daficlencias wara found
for bone P. It is suggested that in addition to crude protein, the minerals most
fkely to fmit goat production in South Sulawasi are P, Sa. and Cu. The
encassive Fa concentration | > 500 mp/kg OM) in forages may contributa 1o the
situation. Variations in mineal status dus to animal bread found in this study ore
probably of Bile signilicence practical valuas since the savernge concentration of
these minarals ware sbove tha critical lavels.

"Presant address: Ressarch Institute for Animal Production, P.O. Box
221, Bogo 16002, Indonasis.
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Introduction

Livastock have traditionally been important in South Sulawesi agriculture.
Goats are the predominant species of small ruminants which alang with Baii
catle play an important rols in the socio-economic life of small farmers
Howevar, as a source of incomes goats are stil placed under food-crops and

cattle, which may due 10 their low productivity and tha high mortality rate of
s (Abduh et al., 1882,

Goats are maintained largely an grass diets by letting them graze on
pastures or pen-ted in a cut and carry foeding system supplementad with various
tree leaves. Minaral supplementation, i any, is limited 1o common salt. In this
situation. forages are the major source of essential nutrients. It has been
reported that minersl imbalances, along with poor husbandry, frequently
contribute to sub-clinical deficiencies in ruminants maintained on forage based

diets (Conrad et al., 1980] and become a major limitation to productivity
iMcDowell, 1985)

Although mora antention s being paid to mineral nutrition of Indanesian
hvastock in South Sulawesi, only & few studies on mineral status and
supplemertation have been conducted. Even fewar have beon conducted with
goats: Recent studies have indicated that there are mineral deficiencies in
granng catte (Prabowo et al., 1897a; Prabowo et al., 1991b) and buffaloes
(Prabowo et al., 1990} n South Sulawesi. One study also showed increased
gauns n Qoats recelving micromineral supplemant (Pongsapan et al., 1992). The

objective of this study was to evaluate the mineral status of goats in South
Sulawesi.

Materials and Methods

Blood, liver and bone samples were collected from slaughtered goats
during the “idul Adha® Islamic Celebration on June 11, 1982 and thres days
thereafter in the regencies of Majene and Jeneponto. Those locations are
considered as the goat producing center in the province of South Sulawesi.
After tracing the origin of animals that were sampled, samples of forages
commonly grazed by or fed to goats in the area were taken. The animals
sampled were yeariing male Kacang and Etawah grade (Peranskan Etawah = PE)
goats, weighing in 25 1o 40 kg. In each location, 18 forage and 30 blood, liver
and rib bone samples for each of the animal breeds were obtainad, A total of 36
forage and 120 blood, liver and bone samples were then prepared for mineral
enalyses following the methods described by Fick et al, {1979).

Forage samples were analyzed for macrominerals: Ca, K, Mg, Na and F;
and microminerals: Co, Cu, Fe, Mn, Mo, Se and Zn, Blood plasma samples were
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snalyred for Ca and P wheraas serum ware analyzed for Mg, Cu, Se and Zn,
Liver samples ware analyred tar Co. Cu, Fe. Mn, Mo, Se end In; and bone
samples were analyzed for Ca, Mg and P.

Calcium, K, Mg, Na, Cu, Fl. Mn and Zn ware determined by atomic
absorption spectrophotomatry (Perkin-Elmer Corp,, 1982), whils Co and Mo were
determined by flameloss atomic absorption spectrophotomatry (Parkin-Elmar
Corp.. 1984). Phosphorus was analyzed using the calorimetric method of Harris
and Popat (1954) and Se determination was carmed out by a modified
fluorometric techniqua (Whaetter and Ulrey, 1878), Additionally, forage samples
were also analyzed for crude protein [CP) by measuring total nitrogen following
the method described by the Technicon Industrial Systems (18781, and for
neutral detergent fiber (NDF) using the procedure of Goering and Van Soest
(19701.

Data obtained in this study weara analyzed statistically by least squaras
analysis of variance for the factorlal experiment with breed and location
[Snedecor and Cochran, 1980), using the General Linear Models (GLM)
procedura of the SAS System |SAS, 1287).

Results and Discussion

Forage Analyzes. It has been reported that the major component of goat
diets in the study locations was grasses (Abduh et al., 1992). In Majene, poat
diets consisted of B2.5% grasses. while thosa in Jeneponto consisted of up to
97.5% grasses. The pradominant spacies of forages sampled in this study were
Cynadon dactylon, Paspalum conjugatum, Axonopus compressus, Drymaria
cordats and Panicwm sp. Results of forage analyses as refated to sampling
lecation are presented in Table 1.

Location differences (P<0.05) wers found for forage Fe, with
concentrations in Janeponto higher than those in Majene. In both locations, the
average concentration for Ca, K, Mg, Na, Co, Fe. Mn and Zn were above the
suggested critical levels for each element (McDowell, 1985), and the
percentages of deficient samples wearg small. However, It is important to point
out that the average Fe concentration in Jeneponto was higher than 500 mgikg
level suggested as the maximum tolerable léval for sheep (NRC, 1985]. It has
been reported that high levels of Fe in diets may adversaly aHtect unlization of
othar minerais such as Cu, P, Zn and Mn by lambs {Prabowo et al., 1988},
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TABLE 1. FORAGE MINERAL, CRUDE PROTEIN AND NDF CONCENTRATIONS
DAY BASIS) AS RELATED T0) SAMPLING LOCATION
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*‘Concentrations below which is deliclent or above which, in the case of Mo, is
excessive (Milford and Minson, 1965; McDowell, 1985}, based on requirements
of sheep (NRC, 198%5),

*Means of 18 samplesflocation.
“Percentage of deficient samples.

*Srandard error of means.

"L =location; * =P<D.05.

Similar to the result of previcus studies (Prabowo et al., 1920: Prabowo
et al, 199%al., P showed the highest incidence of deficiency amang
macrominarals analyred in forages. Individual evaluation of samples based on the
critical level of 16% (McDowell, 1985) indicated that forages were deficient in
P a1 55.6% in Jeneponto and at 33.3% in Majene.

Compared to the critical level of 7 mg/kg IMcDowaell, 1985), the average
forage Cu concentrations ware marginal tor both locations, The percentages of
forage samples below the critical level were 22.2% for Majene and 38.9% for
Jeneponto. In both locations, however, none of forage samples analyzred showed
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Mo concentrations abowe the 10 mg/kg leval, regarded as excessiva and
detrimental to Cu metaboliom IMcDowell, 1985)

A high incidence of Sa deficiancy was found in forage in both locations.
Compared to tha critical level of 0.1 mo/kg (McDowell, 1985), the parcentages
of Se deficient forage samples ware 44 4% in Majona and 61.1% in Jensponto.

Crude protein and NDF concentrations ware similar (P>0.10) m both
locanons. However, the percentage of forage samples below the crude protein
valum of 7%, regarded as critical for protain deficiency (Milford and Minson,
1966) was higher in Jeneponto than in Majene. The NDF values of forage
samples analyzed in this study are within the 62.4 to 84.8% range reported by
Prabowo and Salam (1992) for roughages in South Sulawesi. Moare |1980]
suggested that mature forages having less than 7 1o 8% crude protein are likely
to show increased intake due to protein supplementation, Therefore,
supplemental protein were may also be sugpested for goats in South Sulawes),
that may increase voluntary forage intake, energy digestibility and animal
performance.

Blood Analyses. Blood mineral concentrations as related 1o ammal breed
and sampling location are presented in Table 2. The average concentranons of
blood minerals for both breeds in either location were above the suggested
critcal lavels (McDowell, 19851 for each element.

Animal breed ditferences (F<0.01) were found for plasma Ca, with
concentrations for PE goats higher than those for Kacang, For either breed,
however. plasma Ca concentrations in Majene and Jenepomto were Similar
(P>0.10). Although plasma leveis of Ca do not necessarily indicate the
nutritional status of Ca, because of these levels are hormonally controlled, it is
established that plasma Ca levels below the 8-8 mg/di range indicate chronic low
Ca intake and/or utilization ([NRC, 1985). In this study, the percentages ol bicod
samples below the critical level of 8 mg/dl for both locations were less than
17%.

No differences (P> 0.10) were detected in serum Mg and plasma P due
to the animal breed, location or thair interaction. Despite the considerable
number of forage samples found to be low in P, in both locations the
percentages of blood samples below the critical leval were small, Litte et al.
(1871) reported that hydrolysis of organically combinad P, such as adenosine
riphosphate, may Increase the level of inorganic P in blood plasma. Additionally,
biood P could also increase with some degres of stress (Gartner et al., 19685},
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TABLE 2. BLOOD MINERAL CONCENTRATIONS AS RELATED TO
ANIMAL BREED AND SAMPLING LOCATION

Lermt b

M | v Jeneponty
vas iuble’ Breaed i

Moar® 86 % Bef” Wean SE X Def

Significance’

Ca, mgtdl Kacang B4 008 .7 83 0.05 18.7 (]
PE &7 0,06 3.3 8.7 0.08 &7

Ry, =grdl ¥ s wreg 2.3 002 133 2.4 0.02 AT
PE 2.5 0.02 0.0 2.8 0.2 0.0

*, wsal Lacang 5.4 0.3 33 Sa 0.1 &7
PE 5.2 0.1% A7 5.0 0.10 10.0

Cu, Mg/mi Kpcang 0,77 0.03 28,7 0.85 0.03 4.7 WL
FE 0.4 DAY 400 D.MD.G2 30,0

s, sg/ml Encang .12 0.01 0.0 0.0% 0.01 10.0 L+, BL*
L3 .10 0.8 & o.08 0.0 28.7

In, mpiml Cacang 1.0 o648 0.0 09T 0.05 0.0 B, HL*®
VE 0.75 0.08 10.0 0.70 D.0&% 6.7

*Plasma for Ca and P, and serum for Mg, Cu, Se and Zn.

"Least squares means of 30 samples/breed for each location.

Crandard error of least squares means.

“Porcentage of daeficient samples, based on the following critical tevels: Ca, 8

mg/dl; Mg, 2 mgldl; P, 4.5 mg/di; Cu, 0.65 ug/ml; Se, 0.03 pg/mi; Zn, 0.6 pgiml
(McDoweli, 1985).

*B=animal breed, L=location, BL=animal bresd = location interaction;
** . P<0.01, *=P<0.05, + =P<0.10.

Similar concemrations of serum Cu were cbsarved for Kacang and goats
in both Majene and Jensponto locations (P>0,10). Variations were found, dug
10 the interaction of animal bread by location (P <0.10). However, considerable
numbers of samples below the critical level of 0.65 wpg/ml suggestd by
McDowell (18851 were found in both locations., with PE having higher
percentage than Kacang goats.

Location differsnces (P<0.10) were observed for serum Se, with
concentrations in Majene higher than those in Jeneponto and consequently. the
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percaniages of deficient samples were higher in Jeneponto than in Majena. This
sgread with the results of forage analyses which showed a higher incidence of
Se deficiency in Jeneponto than in Majene. Variations in serum Se
mm(:%hltmnl also wera found due 1o the Interaction of animal breed by location
iP<D.01).

Animal breed differances (P<0.05) also ware found for serum Zn, with
concentrations for Kacang goats higher than PE. Furthermore, none of the
samples taken from Kacang goats in both locations indicated deficiency, while
10 and 26.7% of those from PE goats in Majene and Jeneponio, respectively,
weres belaw ths suggested critical level of 0.6 gg/ml (McDowell, 1885).
Variations due to the interaction of animal breed by location (P<0.01) were
pbsarved in serum In concentrations.

Liver Analyses. Liver mineral concentrations. as related to animal breed
and sampling location are shown in Table 3. Animal breed differences were
obsarved far Cu (P<0.05), Fe (P<0.10) and Zn {P<0.05); while differonces dus
to the sampling location were found for Co (P<0.05), Cu [P<0.10) and Se
(P<0.05). Kacang goats had higher Cu and Zn but lowsr Fe concentrations than
Pe goats. Liver samples taken from goats in Jeneponto had higher Ca and Cu but
lowear Se compared 1o thosz in Majene.

Nore of the liver samples analyzed in this study was found below the
critical level of 0.05% mg/kg for Co (McDowell, 1985). In agreemant with previous
study in cartle and buffaloes in South Sulawesi (Prabowo et al,, 1990; Prabowo
ef al., 1891k}, it seems that Co deficiency is not a problem in goats.

As the Kacang goats had higher {P<0.05] liver Cu than PE, and that Cu
concentrations in Janaponto were higher (P<0.10) than thosa in Majena, a
smaller parcentage of samples below the critical lavel of 75 mg/kg IMcDowell,
1985) was found in Kacang than in PE goats, and also was found in Jengponto
than in Majene. The percentages for Kacang and PE goats, respactively were 10
and 26.7 in Majene, and 3.3 and 10 in Jeneponto.

There wera no differences (P>0.10) in liver Mo eancentrations due to
the animal breed, location or thair interaction. Individual evaluation of samples,
bassd on the critical level of 4 mg/kg (McDowell, 1985) indicated that some of
the liver samples wera excessive, These conditions may indicate the negative
imerrelationship between Cu and Mo (Underwood, 1981). In this swdy,
however, the average liver Cu concentrations also were found to be above the
suggested critical leve! for a deficiency.
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TABLE 3. LIVER MINERAL CONCENTRATIONS AS RELATED
TO ANIMAL BREED AND SAMPLING LOCATION

Location

varisble Hreri Bigel i s

Co, myfkp Emtarg 0.3 0.08 0.0 0.k} 002 0.0 | L
K 0.3 0,81 0.0 p.a4 0.0 0.0

Cu, mg/iy Encang 1 B 10,0 141 7 3.3 L
FE a3 . ] 21.3 120 & 10.0

fe, my/hyg EsCahg i 5 0.¢ ne [ 0.0 B
PE 31 5 0.0 Eay & 0.0

L T Laciang 5.0 0. 18 6.0 7.8 48.1% 14.7
PE 8.0 0.8 6.7 B @& 3.3

®o, mg/fkg Uscang 2.0 0,05 6.0 2.1 0,05 3.3
FE 2.3 0.05 &7 2.4 D06 0.0

im, mGikg EBCang .48 0,08 13.3 0.31 O.02 18T L=
PE o6 0,00 4T 028 0.02 B6.7

in, m}fky Kacang 11 YT p.O 113 1.4 0.0 ar
ot 02 1.7 6.7 108 1.4 10.0

" east squares means of 30 samplas/bread for each location.
“Standard error of least squares means.

*Percentage of deficient (excessiva, in the case of Me) samples, basad on the
following critical levels: Co, 0,05 mgarkg: Cu, 75 mg/kg: Fa, 180 mp/kg: Mn, 6
mg/kg: Mo, 4 mg/kg; Se, 0.25 mygrkg; Zn, 84 mgl/kg (McDowell, 1385}

*8 =animal breed, L =location; *=P<0.05, + =P<0.10,

Differences (P<0.10) ware found for liver Fe due to the animal bresd.
with concentrations for Kacang gdats higher than those for PE. However, the
average liver Fe concentrations for both breeds in bath locations were above the
critical level of 180 mg/kg (McDowall, 1985), and none of the samplas analyzed
was deficient. As generally reported, nutritioral Fe deficiancy is not a problem
for ruminants (Underwood, 1877).

Liver Mn concentrations were not different (P>0.10) between animal
breeds and sampling locations. The average concentrations for both breeds and
both locations were above the B mg/kg level indicating deficiency (McDowell,




1986). These results agreed with results of forage analyses. McDowell ot al.
(1978) supgested that Mn deficlency can best be detected when there is a
combination of less than 6 mg/kg Mn in the liver and 20 mg/kg in the diet.

Location ditfarences (P<0.05) were observed for liver Se, with
concentrations in Majana higher than thasa in Janeponto, Howeaver, the average
liver Se concentrations for both breeds in both locations were above the critical
level of 0.25 mg/kg (McDowall, 1985).

Kacang goats had higher (P <0.05) liver Zn than PE. In both I::_rnaliunl..
howsever, the incidence of deficiency for both breeds, based on the critical lavel
of B4 mg/ikg {McDowell, 1985) was low.

Bone Analyses. Results of bone mineral analyses as refated 10 animal
breed and sampling location wera shown in Table 4. For all variables analyzed
in bone samples, no differences (P>0.10) ware found due 1o either animal
breed, location or their interaction. The percentage of deficiencies for bone Ca
and P, based on the critical levels suggested by Little (1972) in each animal
breed and location were high. However, since bone breakage in live animals is
not excessive, it I8 sugpested that the critical lavels rmay overestimana
inadequacy of bone minarals.

Simitar (P> 0.10) bone Mg concentrations were found for bath breeds in
both locations. There was no critical lavel established for bone Mg in goats.
The average concentration observed in this study, however, was above a valua
of 0.39 % raported by Prabowo et al, (1988} for bone Mg concentration in
lambs fed a forage based diet.

Tha percentage of samples below the critical bong ash concentration
sugpested by McDowell (1985] was also high. Since the majority of
componants in bone ash are Ca and P (Maynard at al., 1878), the low content
of bone ash may be attributed to the fact that bone Ca and P were found to be
low.
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TABLE 4. BONE MINERAL CONCENTRATIONS (DRY, FAT -FREE BASIS)
AS RELATED TO ANIMAL BREED AND SAMPLING LOCATION

Lo at fen
Ha | nre JenEpnto

Variskie Nresd
g 0 X pel’ Hegn &F L Ouf
Ca, 1 Uncang 1.8 0.06 20.0 73.8 0.05 30.0
FE 2.6 0.08 26.7 264 0.05 TAY
Mg, % s nhg B.&7T @01 0,47 0.01 *
FE 0.2 0.0 0.42°0.0% -
L Cacang 1.0 0.17 T3  11.2 0% &A.T
PE 1.3 @47 &7 1.2 D3 .0
Ash X Lacareg 65.% 0,43 BAT 458 D.EY BIY
PE 65,5 0.8% &3.3 &850 0.47 TO.0

*‘Least squares means of 30 samples/braed for each location.
*Standard error of least squares means.

*Parcentage of deficient samples, based on the following critical fevels: Ca.
24.5%; P, 11.5%; Ash, 66.8% (Linle, 1972; McDowell, 1985).
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EFFECTS OF FEEDING MOLASSES-UREA BLOCKS
ON GROWTH RATE AND ONSET OF PUBERTY
IN ETTAWA-CROSS GOATS

Manika Wodzricka-Tomaszewska' and | Made Mastika®

indonesia Eastern Universities Project’ and
Department ol Nutrition and Tropical Forage Production Udayana University?®,
Denpasar, Bali, Indanesia

ABSTRACT

Tha altact of supplying Non-Protain Nitrogen in Molasses-Urea Blocks
(MUB) an weight gain, date of first oestrus, kidding date and birthwaelght of kids,
was studied in two groups of Ettaws cross pre-pobarsl does. Growth rate was
not attected by tha MUB supplemant. probably bacause the grass was haryested
from an sreas with plenty ol moistute during the entire experimantal period mnd
it was sufficiantly high in N. Howaver, tha onsat of first cestrus was about 1
woeks earfier, kidding waa sarfior and birthweights of the kids born wara haavier
in the group supplemented with MUB.

Introduction

The authors are interested in developing feeding systems for small
rumnants, which increase productivity, but which are affordable by smallholder
farmers in Indonesia.

In the densely populated islands of Java and Bali, most ruminants ars
kept in sheds (kandangs) with their feed being brought to them using the sov
called 'cut-and-carry” system, Thus, although they may be tethered or loose
batween harvest and planting, at least a large proportion (if not all) of the feed
i& harvested by the farmer and brought 1o the ammals in the kandang. It is wall
known that native prasses in the tropics contain low protein and high fibre
except when very young. Thay become mature gquickly due to high
environmaental temperatures,

We thus got intarestad in the concepts of Preston and Leng [1387) who
postulated that on high fibre, forage-based diets in the tropics, energy intake 15
never the primary factor limiting ruminant production. They belisve that Two
tystams have 10 ba considared:
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8 there must be sufficient ammonia in the rumen fluid for etficient
mucrobidl synthesis, Since protein sources are expensive, the cheaper
non-protein nitrogen (INPN) can be used and be equally efficiant;

b far maximum production, tesding sufficlent bypass protein which avoids
the rumen and breakdown by the rumen microorganism and can be used
directly by the animal itsell, should be fed,

In this report, an experimant is described in which NPN in Molasses-Urea
Blocks (MUB"s) was provided 1o ane experimental group and the effects of this

‘supplemeéntation on growth, onset of puberty and fertility of Ettawa-cross does
were studied.

Matenals and Methods

Animals. Ettawa:cross |Peranakan Ettawa or PE) goats were chosen
because it has been the policy of the Indonesian government to cross the local

Kacang with Ettawa, so that now in Bali it i5 difficult 1o find pure Kacang animals
and most of the goats are indead PE.

Thirty-two pre-puberal PE does eight to ten maonths old, and four PE
bucks (three two-tooth and one about sight months old) were bought from one
source near Klungkung. In addition. four similar bucks. were fitted with rumen
fistulae and used for the measurement of digestibility and of ammaonia content
in the rumen fluid.

All animals were treated for endoparasites and ectoparasites by injection
with lvomec soon after arnval and three weeks later. The smallest buck and the
smallest doe died after the first injection. In addition, two does were found to be

pregnant. kidding within two months after arnval and were excluded from the
results.

Housing, Within the covered shed in which the goats lived, the raised
pens were made of bamboo sides and tloor slats, The feed trough faced towards
the middile of the shed and the gates were on the outer side of the covered ares.

Experimental Design and Treatmeots. Does were allocated by
randomization (restricted by body weight) into two groups: group A fed cut grass
ad kbitum, while group B was fed the same ration, but received in addition
Molasses-Urea Blocks (MUB) ad kbitum. Unlimited water was available to all
Qoats at all times. The composition of the MUB's is given in Table 1. The does
were kept in group pens, with four animals per pen, Thus, a complete

randomuzed block design was used with four replicates with four animals in each
group.
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TABLE 1. PERCENTAGE COMPOSITION
OF THE MOLASSES UREA BLOCKS IMUBI
e = — — ———————

Component b
Molasses ab
Urea 6
Rice polishings 25
Cocomun meal 10
Vitamin premix 2
NaCli 5
Ca0 6
Total 100

Measuraments Made. Fresh grass was cut and fed to the goats at B am
and 4 pm, Grass was cut from areas which never had grazing animals on them
and could thug be considered free of parasites. Residoes of grass, MUB and
water ware collected and measured before the marning feed to calculate daily
intakes. Oestrus was checked daily with two bucks, and the goats wore weighed
once a week.

The determination of ammonia, in the rumen fluid using the fistulated
bucks was carried out by the hypochlarite solution method ILeng et al., 1992}
using a spectrophatometer. Digestibility was measured also using the fistulated
bucks, by weighing nvion bags with the feed before and after incubation in the
rumen fluid for 24 hours.

The experiment began on 26 May, 1982 and finished on 6 February
1883. Mean weekly body weights and feed as well as water intakes are given
only for the first 16 waeks [until 15 September, 1992) because after that the
mcreasing pregnancy of soma goats complicated the results and made them

meaningless.

Destrus continuad to be chacked daily until the end of May when animals
were sold. Kidding dates and birthweights were also recorded.



Resutts and Discussion

intakes and Bodywwights. Figure 1 shows mean dally intake of grass (g
par goat for groups A and B, mean daily intake of MUB (g) per goat per day for
proup B, mean dally intake of water {ml) of both groups, and mean weekly
bodyweights. Table 2 show analyses of body waiphts and body walght gaing as
well as of grass and water consumption duting the first 16 weeks of the
e xpariment.

TABLE 2. ANALYSIS OF BODYWEIGHT FEED AND WATER CONSUMPTION
OF FEMALE GOATS FED GRASS ONLY (A} AND GRASS PLUS MUB (B]
DURING THE FIRST 16 WEEKS' OBSERVATION
{26 MAY TO 15 SEFTEMBER 1392)

A B

Initinl body weight (kg 145 16.3¢
Final body weight [kg) . 17.9° 19.3*
Wasght gain {kgi 3.5 4.1
Feed consumption/head

- Grass (kgl 269 279"

- UMB (kg) - 6.7
Watar consumption (liter) G.g* 24.4%

Values in the same line with different letters are significantly different
{P< 0.05).

it can be seen that grass intakes were similar in the two experimental
groups. Goats in group B took & variable and relatively long tima to start eating
MUBSs. It took them ten weeks bafore they wers eating approximately 100g per
ﬂlﬂﬂr,mmmﬂwﬁmiumdﬁpmhmwhmwhrﬂuudﬂl
“seacher’ goat (siready esting MUB) could be included in each per as Chapple et
al. [1987) found that the presence of a sheep already eating wheat hastenad the
acceptance of whaat of other animals.
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'l can be seen that goats in the two groups showed similar incraases in
body weight. The mean badyweight af proup B was higher from the beginning
of the experiment. due to the death ol the smallest doe in troup B atter
drenching and atter randomization, but the slopes of the body waight curves are

;h-nd;r The mnan growth rates were 31 p'd for group A and 37 g/d for group

_Eiﬂﬂ'if“'-'imt'r mare water was drunk by animals in group B which were
mofe thirsty, probably due to the high mineral content of the MUB.

_ The results from the fistutated animats were interesting. The total
digestible intakes of the fistulated bucks on the two rations were not different
enough 10 cause differences in total digestible intake. Perhaps unexpectedly, the
levels of ammenia in the rumen fluid were similar and relativaly high being
215myg per liter for the group A and 200mg per liter for the group B diets.

Thus the cut grass was sufficienily high In protein throughout the
expeniment. This was due to the fact that the area from where grass was cut is
feruie and moist throughout the year producing unusually laafy, green grass. This
would not be true of the grass grown during the dry season in othar Eastern
islands, wncluding large parts of Bali, and this experiment should be repeated n
those dner parts whare the supplemamation with NPN in MUBE would be
expacted to ba more beneficial

Onset of Oestrus. Conception, Fartifity. Table 3 shows the mean
incidence of first oestrus in the two groups, when the does kidded iduring the
expenment} and how many does were still cycling. Mean birthweights (as well
as the range! are also given in this Table.

TABLE 3. SOME REPRODUCTIVE PARAMETERS

e ———

A B

No. of does 14 14
First oestrus* 73 823
Kidded by d 256* 4 7
Kidded by d 378* 5 10
Pregnant by d 378* 7 14
Still cycling at d 378° 7 0
Mean birthweights [kg) 1.9 2.3
Range lkg) (1.6 -2.3) (1.7 - 2.5)

* Days ater the beginning of the expariment.
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It can be seon from Table 3 that the onxet of puberty as evinced by hirs
oestrus was 20 days earlier in the supplementad group B and kidding was earlier.
All owes from group B were obviously pregnant by day 378 {6 June, 1983),
whereas 7 doas from group A were still eycling and thus not yet pregnant

Finally it would also be useful in the futura ta have a group receiving also
a bypass protain which would be expected 1o increase hve weight gains. Initially,
fish meal (which s about 50% protected pratain) could be used, Then, it would
be of interest to treat locally available teads including tree legumas, so that thoy
would bypass the rumen and that amino acids would be absorbed from the
abomasum, It would also be of interest 10 carry out experimants with younger,
just weaned animals with a higher growth potential,
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ABSTRACT

Shesp and goots, s smpll ruminants, are important animads for small
holders n rursl araas of indonesin. The populations of both sheep and goats se
low. Onu of the major constraints that is considerad to inlluence growth rate is
disesss. A wide range of importnnt dizenses of sheep snd gosts have bean
reported but thare |z o lack of information on sstiology and epidemiology.
Aesearch was direcied to idantify missing information needed for disease
prevention and control. The limited number of resestch  stall working oo small
ruminent disohsas and limited funding are consldered to be major consirainis to
the dayelopment of ragenrch on smafl ruminant health nnd disnase. EHorts for the
develepment of sl rominant disassa resaarch in Indonesin a2e also discussed.

Introduction

Small ruminants, sheep and goats, are important animals for small holder
farmars in rural areas of Indonesia. Although the animals are raised traditionally
by turmers as a sideline to the main agricultural actiwvities, they contribute from
14% to 25% of the total annual income of smallholders (Knipschear et al.,
18983). The populations of both sheep and goats are low at present at around 6
milhion and 11 milen for shesp and goats respectively (Biro Pusat Statistik,
1991).

One of the major constrainis 10 increasing sheep and goat production are
disease and health problems. A range of small ruminant diseases and health
problems has been reported since the Dutch occupation. However, most of them
still need further research. Research activities on small ruminant health and

diseases have made promising progress, and constraints 10 development have
bean ldenufied.
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This paper describes diseases of shsep and goats in Indonesia, resesrch
and developmant in vetstinary science and provious and present ressarch on

small ruminant diseases carried out at the Rosnarch Institute for Veterinary
Science (RIVS), Bogor.

Institutions Responsible for Research in Veterinary Science in Indonesia

The Research Institute for Veterinary Sclance (RIVS) or Balai Penelitian
Vetenner (Balitvetl is the institution that has responsibility for research in
veterinary science. The Institute also is a reference laboratory for vetarinary
lzboratory disgnosis in Indonesia. Other institutes that carry out research in
velennary sclence are educational institutes which have a veterinary faculty.
There are 5 such universities: Bogor Agricultural Institute, University of Syah
Kuala, Gajah Mada, Airlangga and Udayana. However, most of them have limited
taciivies to study infectious diseases than RIVS, There are 7 Discase
investigation Centers (DIC) distributed throughout Indonosia. Thae DIC are
responsible for disease monitoring, investigation and diagnosis, and they are the
reference for the smaller veterinary laboratories in Indonesia. Research units may
also be set up by the government lor specific animal diseases, such as the Baii
Cattie Disease Invastigation Unit (BCDIU) for Jemibrana disease in Bali Cattle.
Although most of those laboratories do not conduct research, they contribute
useful information on animal diseases.

Small Ruminant Dissases in Indonesia

A wide range of diseases of sheep and goats has been reparted In
Indonesia. These include viral, bacterial, and parasitic diseases. Only a few of the
raporied diseases are non-infectious diseasas. Others are still of unknown cause.
The information presentad in this paper is from research lindings or case reports
published by the institutions mentioned above and from personal commumication,
up to sarly 1993,

Viral Diseases. One of the most common viral disease of sheep and
poats is Contagious ecthyma (Orf). In Indonesia, Orf was raported first by Van
Dar Laan (1919). The dissase may be a problem In susceptible sheep and goat
populations with a morbidity of up 1o 100% and mortality as high as 20%,
usually when the animals are strassed [Adjid, 1992), When infected animals are
sold, the price is reduced by up to BO% lAdjid et al., 1988b). At present the
diseasa i3 widsly distributed in areas where shegp and gosts are raised.

Another viral disease is blue wngue (BT). Blue tongue with severe clinical

sipns has been identified only in imported sheep (Sudana and Malole, 1982a).
Although Sendow at al. (1986) in a serological study reported the prevalence of
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BT viral antibodies in local sheep and goats, no clinical cases of the disease have
been reported up to the present. The role of shesp in carrying malignant catarrhal
tever (MCF) viral agents has been observed (Wiyono, 1933, personal
commumnication). indonesia has been froe of Foot and Mouth Disease since 1984
(Direktorat Janderal Peternakan, 1885), and the disease s now axotic for
Indonesia. There are no reports of other viral diseases of sheep and goats up 10
pragsent.

Bacterial Diseases, Sudana and Malole (1982b) reported foot rot in goats
caused by Spheerophorus necrophorys (Fusobacterium necroporum). Warral et
al. (1987) isolated Clostridium novyi from the liver of healthy sheop and goats.
This agent potentially causes black disease of sheep and goats when the animals
suffer from fascioliasis. Poernomo et al. (1986) reported the isalation of
Salmonells spp. from shesp. Caseous lymphadanitis has been reported only in
imported sheep {Sudarisman, 1990, personal commumication). Hastiono (1933)
stated that pravalence of Chlamydial infectron in shoep was 14.2% as detectad
by a serological test. Howaver, no clinical cases of abortion were observed,

Parasitic Diseases. Parasitic diseases are the most common cause of
disease in sheep and goats In Indanesia. A range of intestinal parasites has been
reported including Maemonchus sp.. Strongylodes sp., Ostetarpia sp.,
Bunostomum sp., Ceésophagestomum sp,, Trichostrongylus sp., Cocpéra sp.,
Fasciola sp., Paramphistomum 3p., and Eimerns sp. |Petanginangin and Heryanto,
1985; Beriajaya; 1984; Kusumamihardja, 1988]. Arasu ot al. (1997} reported
pancreatic fluke in sheep. Soesilo et al. (1988) reported cocoidiosis in goats. The
role of infestation of paramphistome fluke (G. explanstum) n shesp was also
studied (Wiedosan, 1989).

For external parasites, scabigs is the primary disease of goats (Manurung,
1988) causing economic loss. Soesilo at al. {1988) reported that Damalinia ovis
infestation was also cammon in small ruminants. Infestation of a Bow fly larvae
tr;hnnmsl sometime causes health problems in injured animals (Adjid er al.,
1989a).

Non-infectious Diseases. Soesilo et al. (1988 reported plant poisaning
caused by Leucaens sp. Cyanide poisoning in sheep that fed Sorghum spp. was
reported by Bahri at 81.11985). Kusumamihardja (1879), and Zahari et al. [1984)
reported facial eczema cases of sheep. Ronohardjo [1881) also reported a skin
problem  in shesp charactenzed by symmetrical dermatitis caused by
photosensitization (Bahri, 1988). Neonatal mornality of sheep in relation to T4
hormone deficiency was also reported (Bahri, 1983). Cases of goiter in goats
was reported by Bahri et al. (1987). The mycotoxin of fusarum deoxynivalanol
was reported by Bahri et al. | 1990b} as a primary cause of death in a flock of
sheap. Darmono et al. (1988) reported that zinc deficiency may be & problem
in small ruminants in Indonesia. Bahri et al. (1890a) also reported a possible
sodium deficiency in the sheep population,
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Othars (Unideniified Artiology). Histopathologically, the most commaon
conditions were pneumonia (31%), snteritin (12%), and hepatitis (4%) (Iskandar
at ol TOBA) Adjid et.al. (1989a) reported that clinically the most common
problem of sheep was diarthoea and a high neonatal mortality rate. Soesilo et al,
(1988) reported the occurrance of clinical signs of the following disease of

goats. cachexia, tympany, dystocia. mastitis, infectious conjunctivitis, snd
abscessey

Small Ruminant Diseases Research at the RIVS

1. Pravious Rasearch Activities [1992-1993) and Rasearch Findings.
Research on small ruminant diseases conducted at the Research Institute for
Veterinary Science for the period 1882-1993 ravealed the following:

Contagious ecthyma [(Orfl, Orf is the most common viral disease of
sheep and goats n Indonesia. It is reported frequently especially when after the
transportation of sheep and goats. Prevention by vacoination is not used due to
the lack of available vaccine in Indonesia. The virus is considered to have more
than one strain. For the perod 1392/1993 study of the disease was dirscted to
identify strain variation by looking at genomic variation among the Orf viral
isolates. It was shown from tha throe (solates tested, that there was genomic
variabon among the jsalates, suggesting more than one orf virus strain is present
in Indonesia.

Scabies. Scabies i1s the most common skin disgase of goats. The diseasa
causes considerable economic loss. Effective medicine is available for treating
the disease, However, smallholder farmers could not afford to buy the medicine
and it is not easily obtained by farmers In rural areas. Research was conducted
to find out an effectiva medicing from matarials available In villages. The study
showed promising results when 2,5% sulfur in vaseline or 0.75% datergent
[soap) plus 1.5% sulfur wers used for scabies treatment. However, further
studies were neaded to identify the effectivengss of the medicine when applied
in field condition, and to investigate factors affecting successful treatmeant.

Nematodiasis. Nematods infastation is the most commaon heaith problem
of sheep and goats. The disease is wide spread and considered to be the most
important parasitic disease of shesp and goats in Indonesia. The study was
carried out to tdentify the epidemiclogy and the prevention of the dissase in
sheep raised by smaliholder farmers. The study is incomplete but avsilable
results show that monthly anthelmintic treatment was not sufficient 1o reduce
nematodiasis 10 the safety lavel (epg less than 10000 in sheep raised under
rubber plantation areas, There was a reduction of the growth rate in untraated
snimals aged 6 10 12 months.
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Cocosdioass. Coccidunass is an imettingl disorder cased by Emend so.
causes problerng predormunantty in lambs  However there 15 8 lack of mformanon
on e Sisease in Indonetan tmall ruminants A preimenary study was directed
™ solats and identified Eimenss 5o N sheep and goats i Indonesia. It showed
That the prevalence of cocochosis was 58, 3% with mized mfection of £ parve,
E palida, E. crandalis, E oving and £. granudoss

Chiamydissis.  Chismydiasis may cause sborbon in sheep and goats. 5o
tar. there have besn no reports of the disease in indonesia. A serclogecal study
was camied out to identity the prasence of reactors i sheep and Qoats
indonesia. Of 649 sheep sera tested, 14.2% contaned antibodies to Chiamydia,
and no antibodies were detected from 6 goats sera using the CF test. No agent
wii solsted and no cases of abormon were found.

Abortion and Neonatal Morzakity. Neonatal mortality is frequently found
on traditonal shesp farms. However, the primary causes and the conditions
whech cause the problems are stll unclear. A prefiminary study showed that the
mortality rate was 16,4% wath prevalence from 4%-25%. Around 80% of the
dead animals were from twins and triplets, not single. The aged 0-24 hours was
considered 1o be a critical tme. From 2 dead new borm lambs, no spacific lesions
were found when sxaminad by gross and histopathology. Isolavon of bacterial
apents from intestinal organs was unsuccessiul. The study faslad 1o identify the
primary cause of the death, but sheep production management was considered
10 have a major effect leading to starvation. Infectious diseases was still thought
to be involved in meonatal mortality. Further intagrated studies are needed (0
entity the cause of the problem

Pesticade. One of the commonest pestcides used in soybean and sugar
cane farms s Theodan. It contains endosultan. Because small ruminants are also
grazed around plantation areas and usually soybean leaf and sugar cane leals are
grven by farmers, it is important to study the etfect of endosulfan on shesp and
poats. Research was directed w study the kinetics of endosulfan in goats kept
under laboratory conditions. The study showed that conjugation peroses with
glucuronide acid raducad tha toxicity of andosulfan.

Traditional Medicine for Small Rurninant Health Problems. The availability
of wraditional medicine may help and encourage farmers 1o increase shesp and
poats productions in rural areas. In this penod research was directed 1o the study
of vadivonal medicine for the control of secondary bactecal wmfections
associgted with contagious ecthyma [(Orf) or scabies, The effectivity of Usnea
2pp extract on bacterial agents isolated from the case of Orf was studied in
vitrp. This showed that Usnez app. extract inhibited the growth of bacterial
agents isolsted from Orf and scables cases, It was sugpested that the study be
continued 10 ascertain its application in field condition.
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Tympany. Tympany is a non infectious health problem of sheap and
goats frequantly found in field. It frequently causes death. A preliminary study
was carried out 1o identity plants and other condition that cause the problem.
The study showed that under field conditions the martality rate was 3.4 % within
a period of 3 months. Fresh cassava leafs/wet leafs wera identified as the cause
of the problem in sheep and goats that do not usually feed an on the leafs. The
use of coconut ol results in B0% recovery. It was suggested that deaths due 10
tympany werg not identified by the farmer bacause the tympany probably
occurred during the night. Laboratory work showed that tympany was caused
by plants containing a high content of nitrate given in the morning when leats
was still wet. Feeding with fresh cassava leals given in the marning and fasting
or stress conditions produce tympany.

2. Presant Research Activities ( 1993-7994). Research activities for the
period 1893-1994 are shown in Table 1. Most of the research activities during
this period are a continuaton from previous research achvitias,

Twelve research activities on small ruminant health problems waere
conducted at the RIVS They include viral, bacterial and parasitic diseases,
poisonous plants, neonatal mortality and traditional medicina. These activities are
conducted by 11 research scientisis. Most of the projects are preliminary
studiasg.

Development of Small Ruminant Disease Research at the RIVS

To increase the capability of the lnstitute to do research on smail
ruminant diseases, soveral initiatives have been made over the past ten years.
They include education, training, and purchasing more advanced equipments.
Post graduate study and traning are camed ou! 1o increase the scientific
capability and abilities 1o carry out research. Al present 7 research staff have
completed PhDs, and 3 are expecting PhD. Prowiding more advanced equipment
allows the research staft to develop more sensitive., accurate and faster
diagnostic tests for defining health problem and developing new technologies.
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TABLE 1. PRESENT RESEARCH ACTIVITIES (1993/94)
ON SMALL RUMINANTS CARRIED OUT
AT THE RESEARCH INSTITUTE FOR VETERINARY SCIENCE (RIVS)
e
' Aspect

Onseases
Viral

Dt Development of vaccing
Parasstne

Nematodiama Control of nematodiasis using anthalmintic
combingd with mineral supplementation

Effectiveness ol Carce papaya L seed for
controlliing Maemonchus contortus infestation

Scabies Control of scabies using tradional medicine
Iplants) i wiro

Eftect of Anona sguamosa | extract on bacterial
agents solated from scabies cases in vitro

Bacreral
Sruceliosis Charactenzanon of 8 abortus causing
abortion N goats

Poisonous Plants
Effect of poisonous plants on milk production

Tomie etfect ol pyrolizidin on small
ruminants

Epidemiology of alkaloidosis in small

ruminants

Plants as heavy metal sccumulater and it
effect on animal production

Plants containing nitrate/mitrite and thair
etfect on production

Epideminlogy of neonatal mortality in shepp
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Constraints in Research and Development at the RIVS

The limited number ol rasearch scientists is considered to be the major
constraint in small ruminant research and development at the Institute. In
addmion not all ressarch staff trained on small ruminants are now working on
that topic. Last year only 6% of a total B? research stafl were working on small
ruminant health problems. Efforts have been made to invite research staff at the
institute 1o work on small ruminant diseases research, Another constraint is lack
ot tunds provided by the government, These conditions do not maximize the
ability and capability of the research staff to do a research. Additional funds from
other funding agencies must be forth coming. Another important consideration
s @ communication network among scientists working an small ruminant
diseases mn Indonesia. This regional network will encourage and help other
scigntist to do research on small ruminant diseases and to avoid duplication. An

international network would also be useful for Indonesian scientist. However,
this forum is not yet established.

Conclusion and Recommendations

Present research on small ruminant disease and health problem in
Indonesia is inadequate. There is a need for more research stalf conducting
research on small ruminants diseases. The important health problems of
unknown aetioclogy need mare attention and integrated research involving many
disciplines including, health, epidemiology, nutrition, breeding, genstics and
management. Additional funds from other funding bodies is expected 1o
stimulate and accelerate research on small ruminants diseases. A communication
network should be established among scientists working on small ruminant
diseases in Indonesia, An international communication network with other
institutions working an similar problems would also give additional benafits for
Indonesian scientists.
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PANCREATIC FLUKE: PROBLEM AND SOLUTION

Bariajaya

Aesearch Institute for Veterinary Scianca,
P.0. Box 52 Bogor, Indonasia

ABSTRACT

in the last threa yaars, it has boen reported that most sheap which have
baen routinely slaughtered or have died naturally st Sungai Putih, MNorth Sumastra
wora infectsd with pancreatic fiuks, Ewrytrems pancresticum. No significant
clinical symptoms ware sean in thosa animals except inappatence and loss of
walght, snd most of animals wara apparently haalthy. At tha presant, fittle is
known on the species of intermediata hosts, land snails and grasshoppers, which
pimy sn important rola In the magnitude of infection In Indonesian shesp. Thors
have also been relatively faw studies on tha chemaotharagy ol this fluka and most
chamicals testod were not effective. Further rasasrch it racommaended to reduce
the magnitude of infection of £ pancreaticom associated with shesp grazed In

rubbor plantations.

Introduction

Disease caused by pancreatic fluke is recently recognized as a problem
in sheap grazing in rubber plantations in North Sumatra (Gatenby et al., 1953).
Past mortem examinations have confirmed severe infections of pancreatic fluke
in the pancreas of sheep which died naturally. Affactead sheep showed a
syndrome of progressive wasting and weakness, emaciation, recumbency and
eventually death in adult Sumatran Thin-tail lindigenous} and St. Croix
lintroduced) sheep grazed in a rubber plantation (Graydon et al., 1982).

it has also been reported that heavy infections with pancreatic fluke
caused a loss of waight in sheep in Russis (Vsevelodov, 1937]. Apart from
insppetence and loss of waight, no other clinal symptoms ware shown. This
waper reviaws current knowladge of infections with pancreatic fluke and some
possible solutions to solve the problem especially with sheep grazed in a rubber
blantation in North Sumatra.
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The Species of Fluke

The species of fluke is Eurytrerns pancreaticum (Jansen, 1888) which is
found in the pancreatic ducts and sometimas in the bile ducts and the duodenum
of sheap, goats, cattle and buttaloes in Eastern Asia and Brazil and humans in
China (Soulsby, 1982) and Japan |Ishii et al,, 1983; Takaoka et al,, 1983). The
fluke measures 8-16 by 5-8.5 mm. The body is thick and armed with spines,

which are often lost in the adult stage. The eggs measure 40-50 by 23-34
microns.

Two other species. F. ovis and £. coslomaticum have been described
from domestic and other ruminants but it it not clear whether thesa are all
distinct species. £. owis occurs in the perirectal fat of sheap in the Philippines
and E. coelomaticum is common in the pancreatic ducts of shesp and cattle in
Brazil and other parts ol South America, Eurape and Asia (Soulsby, 1882).

Life Cycle

The life cycle of the pancreatic fluke is like that of other diganetic
trematodes. This species requires two intermediate hosts, Tang (1950) found
that the two land snails, Bradybaens similans and Cathaica ravida sigholdtiana,
belonging to the family Fruiticoidolidae, serve as first imermediate hosts. The
hermaphroditic adult worm produces eggs which are passed out with the feces
of the host. These eggs do not hatch until eaten by the land snail. Two
generations of sporocysts occur in the snails. The second generation produces
cercanae about 5 months ahier infection. The mature daughter sporocysts are
passed out through the respiratory aperture of the snail and are deposited upon
vegetation. Cercarize are extruded onto herbage and are eaten by grasshoppers,
Conocephalus maculatus, and three crickets, Oecanthus longicaudus, which
s8rve as secondary intermadiate hosts in Malaysia (Basch, 1966) and the USSR.

Basch (1966) reported that in Malaysia the infection rate of the land
snall, Bradybaena similans, was approximately 6% of 2,114 examined, and in
the grasshopper, Conecephalus macwatus, 3.8% of 1,038 specimens contained
matacercarta, with an average of 210 per infected insect. In China, Ganesells
virgo was reported as the first intermediate host and the meadow grasshopper,
Conocephalus chinensis, as the second intermediate host (Gu et al.,, 1990).
Moreover, Gu et al. (1980 reported the rats of larval infection was 6. 18% and
2.8% respectively from Daxinganling Mountain and the foot of mountain,

in Indonesia, little is known on the species ol land snail and the
grasshopper which can act as intermediate hosts. In Narth Sumatra, long-homad
green grasshoppers of the family Tettigonidae have been confirmed as the
sécond intermadiate host (Arasu et al,, 1991).
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in this host the individual cercariae penatrate the wall of the intestine and
foem 8 pearly cyst Motacercaria occur in the haemocoele becoming infactive 3
weeks after infection of the grasshopper. Sheop and goats are nfaciad by
wadvertently sating infected grasshoppors, the immature flukes migrating via the
pancreatic duct The prepatunt period in goats is 7 weeks and in sheap and
cattle i BO-100 days (Nadykto, 1973). All transmission of this trematode s
passive. and sach stage must be eaten by the next host to develop. This lile
cyche & ke that of the related liver fluke, Dicrocoelivm dendriticum which
wvolves a land snail and an insect (ant).

Pathogenesis

Soulshy {1982) stated that a few flukes cause little change In the
pancreas but usually there is catarrhal inflammation with destruction of duct
epithebum. Eggs may penatrate into the wall of ducts causing inflammatory fogi
and granulomata in which plasma cells and eosinophils predominate, Severs
fibrosis may occur producing atrophy of the pancreas but the remaining
parenchyma is normal, but no other clinical signs have bsen definitely ascribed
to these parasitas.

Wilson (1992) reported that the pathogenesis of Ewrytrema pancreaticum
can ba categorized into three stages. First, marked fibrosis around tha pancreatic
ducts caused by invasion af immature fluke which subsequently become mature
1o the egg-laying stage. In Sungai Putih it was found that 21 percent of all
infected animals showad fibrosis of the pancreatic ducts, Second, destruction
of the islets of Langerhans [which produce insulin) and glandular tissue (which
produces digestive enzymesl is thought 1o be due 1o the movement of eggs into
tissus. This stage i1s associated with massive inter-lobular and intra-lobular
fibrosss and general necrosis of all parts of the pancreas. In long-standing cases
mvolving amaciated, recumbent sheep, Graydon et al, {1892} found large
petiodic acid Schiff positive vacuoles in the pancreatic islet cells. Lastly,
development of toxic changes in the liver as a direct result of metabalic
disturbances caused by the destruction of the islets of Langerhans, This stage
lmads o widespread degenerative changes in the hepatocytes of the lwar,
beginning with centro-lobular fatty degenerstion and ending with generalized
necrogis and hapatic failure. Nephrosis was also found in severe cases. Gatenby
ot al. (1992) reported that 9 percent of all infected animals showed some
nacrosis in the liver confirming that infection was at an early stage. Sheap with
such savere lesions had marked glycosuria (> 500 mg/ml), Graydon =t al. (1992)
postulated that the animals werae suffering from terminal diabetes mellitus,
precaded by gradusl development of chronic pancreatitis and pancreas enzyme
insuthiciency.

437



Traatment

A wvariety of anthelmintics including hexachloroparaxylene,
hexnchloroethans, chlomphos, bithionol, niclofolan and thishendazols have been
tried without success (Soulsby, 1982), Howsaver, several authors reported that
nitroxynil may ba affective against £. pancreaticum in Koraan native goats (Suh,
1883) and E. coslomaticum in cattle (Kono et al., 1981].

Li et al. (19831 also reported that praziquantal in an oral dose of 50-70
mgkg was very effective for the treatment of sheep heavily infectad wath
pancreatic fluke, Gatenby et al. {1992) carried out an experiment to test the
efficacy of nitroxynil, praziquantel and albendazole in the control of pancreatic
fluke in sheep at Sub-Balal Penelitian Ternak Sungai Putih, Medan. Although
albendarcle and praziquantel significantly reduced the level of infection of
pancreatic fluka, neither drug reduced the infection (o a negligible level. They
suggested that more frequent doses of the drugs or higher dose rales may be
mora effective but are unlikely 10 be of economic benahit,

The effect of phenasal (niclesam(del at 0.25 o/kog body weight on the
genital system of £ pancrearicim was studied by Nacheva and Grebgnshehikov
(1983). They found the anthelmintic asffected gametogenesis and the
development of vitelline cells, prevented the formation of ova, destroyed the
prostate shell glands and reduced the amounts of glycogan and protein in the
trematode ussue. Substituted salicylanides (preparations G-837 and G-1028) and
of Oksinid (a bisphanal denvativel on tha carbohydrate metabolism and some key
enzymes of £ pancreaticum were tested in vitro |Vykhrastyuk et al., 1984). All
three amthelmintic compounds killed £. pancreaticum in 24 b (at 5.710-5M/iitre
medium} and alfected the compasition of the final products of carbohydrate
metabolism in both aerobic and anaerobic conditions. All three compounds
reduced the activities of hexokinase, fumarate reductase and malats
dahydrogenase (Oksinid fully inhibited hexokinase]. G-237 and G-1026 inhibited
pyruvate kinase activity. Oksinid had no effect on pyruvate kinase of
phosphopyruvate carboxylase activities,

Problem and Solution

A large proportion of sheep in North Sumatra appear to be infected with
pancreatic fluke. Arasu et al. (1991) reported that 4 out of 10 Sumatran Thin
Tail sheep slaughtered in Medan were infected with pancreatic fluke, However,
Partoutomo et al. (18761 who carried out abbatoir surveys in Sumartra reported
that pancreatic flukes were recovered only from 3,12 percent of cattle and 0.08
percent of buffaloes slaughtered, and nore were found in sheep and goats. As
the pancreas is ditfuse in the mesenterium, it is likely that this organ is not
obssrved during quick slaughter in the abbatoir. This situation has bean
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gxperienced by the author when examining shesp slaughtered for the drug tral
in Sungal Putih near Medan. Another possibility is that the system of grazing
shaep under rubber plantations was not yat introduced at that time. Sutveys are
needed to determing the prevalence of infection, geographical distnibution of the
fhike and pther related factors, and to answer the question whether pancreatic
fluke are restricted to sheep grazing in rubber plantanons.

This parasite has 1wo intermediate hosts. Only Gimited reporis are
available in Indonesia to confirm that land snails and grasshoppers can serva as
3 intermediate hosts. Sheep are infected by eating grasshoppers. Gatenby et ai.
(1992 postulate that it is unlikely that healthy grasshoppers would allow
themselves to be eaten, but those Infected with metacercaria of fluke are
probably sick and do not jump away from the mouth of sheep. Basch (1966]
reported that during the dissections of field grasshoppers it was noticed that
some individuals were hosts for Mermithidae or other nematode parasifes; and
in other grasshoppers, the viscera were necrotic or of a caseous texiure
presumably because of a virus infection. Thorough long-term studies on the
population dynamics, population density and the rate of infection of intermeadiaie
hosts and other factors related to the life span of intermediate hosis may
increase our understanding of the life cycle of the pancreatic fluke, determine the
period that the final develppment stage remains infective in arasshoppers and
seasonal patterns of infection ol grasshoppers and sheep in rubber plantations,

Pancreatic fluke appear 10 be causing morbidity and also contributing to
mortality. Those infected animals which have died naturally werg emaciated
Post-mortem examinations suggest that in seven out of nineteen adult sheep at
Sungai Putih in 1981, pancreatic fluke contributed towards death (Gatenby et
al.., 1992). Studies with sheep artificially infected may also help 1o determine the
clinical pathology and pathogenesis of disease and establish the life cycle of
Eurytrema spp. {Carmichael, 1391).

Theare is not yet a recognized chemical for the reaiment of pancreatic
fluke. Relatively few studies on the chemotherapy of pancreatic flukes have been
carried out, ano mare studies are needed 1o find a chemical which is highly
affactive against immature and mature fluke.

Management systems for preventing nematode infections such as
spefling pastures or preventing faecal contamination on pasture may help to
control pancraatic fluke. This issue has 1o be tasted based on the epdemiology
of inlections with E. pancreaticum and factors related 1o the breeding habit of
nfected imermediate hosts. In China, measures for treating infected sheep,
killing imermediata hosts, grazing on designated reglons and establishing £
pancreaticum-free flocks were carried out during 1981-1984 (Shu et al., 1987).
The results showed that the infaction rate an the farm decreased from 37.4%

to 1.8%. and the body condition and production performance of the sheep
mnproved greatly
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A struation involving at least five factors: the trematode in its varlous
developmental stages, the snail and grasshoppar as the two intermediate hosts,
tha mammalisn host for the adult rrematode and the microsporidian disease of
the worm may maka conhtrol stratogies complex, In addition, dissases resembling
viral polyhidrosis may also make the grasshopper unsuitable and therefore
suppress dissemination of the pancreatic fluke. This fact may help 10 introduce
a maans of biological control of the grasshoppers. Basch |1966) suggested that
matters such as total number of sporocysts produced in an infacted snail,
periodicity of shedding of sporocysts, relationships of snail and grasshopper to
specific vegatation, bresding habits and life history of both intermediate hosts,
and the influence of climate on transmisston must be further studied.
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NETWORKING IN SMALL RUMINANTS

Andi Djajanegara and Atlen Privant

SRUPNA Coordination Unit,
P.0. Box 295, Bogor 16002, Indonesia

ABSTRACT

One may consider thal the prasent production systems ol small ruminants in Asla
may wall be the most sustainable, since many technology transfor elforts hove not baen
vary successiul, i is foresesn thal rapid globsl change may force diffdrent approacheas to
be implemanted. A network, considered as a powarful mechaniam in eschanging
knowladge and a tool lor communieation and Information dellvery, can contributa to the
devealopmant of production systems through resanrch octlvities. Choracteristics of a
natwork slong with the problams and specifically the outiook in the futlure are discussed
in this paper to stimulate education snd resesrch activities simed &t improving small
raminant production sysiems,

Introduction

Small ruminant isheep and goat] production in most developing countries
in Asia has remamed traditional with little change over the past two decades.
This is in spite of the large afforts in research and development (R& D) that have
produced tremendous results, Relatively few resaarch findimgs heve been applied
by farmers due to unsupporting conditions in the field and farmers’ poor socio-
gconomic status. It should be emphasized that an important role of small
rummants is their contribution to family walfare. Maost farmers raise small
ruminants as a living savings account for survival against sudden cash neads and
mcome fluctuations based on production of food crops. No visible improvemant
has been made in developing the small ruminant industry, probably because of
lack of urgency, poor investment in R&D leading to low development priority for
small ruminants compared to other commodities,

State of Art

In Asia, the number of sheep and goais has increased by 2-3% pes
annum with large populations in China and India of 200 millign and 150 million,
respectively (An Min and Xiu Yuteng. 1930; Acharya, 1930, In most countries
i Asia goats represent a higher proportion of the small ruminant population than
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sheep. However, most RED activities have concantrated on sheap rather than
goats.

A very large number of small ruminant bresds are found in Asia and the
diverse genatic resources have not basn fully utilized. Information on small
ruminant breads in Asia remains obscure and so far littie has been gained in
breading efforts that can improve the small ruminant industry. Tha special
qualities of tropical small ruminant breeds which include non-seasonal breeding
and prolificacy, among others, have not been fully exploited. Prolificacy, for
instance, can be regarded as an advantage in terms of production, howevar, it
will be necessary 1o apply good managemant practices in order to maintain the
offspring. otherwise the genetic quality will not be expressed. This may be a
constraint under the present situation.

Crossbreeding with temperate breeds has often been regarded as the
main approach to improve productivity. This may produce offspring of bettar
performance. However, in order to obtain the heterosis effect, it will be
necessary 10 maintain pure lings of the parent breeds. This could be another
burden and probably is still not feasible under pressnt aconomic conditions
whara the price of brerding stock (g similar to that of the final stock. Specialized
production Systems exist al present that rely on spacific breeds, e.g., the
praduction of arumals hawving special genetic qualities like the Ganut sheep m
Indonesia, As for goats, cross breeds between the Kacang goat and German
fawn has been produced in Malaysia.

In feeding and nutrition, many research activities have produced excellent
information on feed quality and its utilization, The results are readily applicabile
under conditions wheara tha feedswifs are accessible and within farmors'
economic capacity. Most often feeds for small ruminant are not specially
produced, hence, small ruminants rely heavily on what is freely available 1o the
tarmer. Any new technology that requires financial input may have litte

advantage to the farmer who is not in the position to provide additional cash
input

Management of animals is often reported as waditional, and has
withstood the changing anvironment over centuries. Ona may consider that the
present production systems may well be the most sustainable. While this in part
may be true. rapid global change may force diffarent approaches to be
implemanted. In ordes to utilize the avallable information that is often scatterad,

we nead & mechamsm of axchanging knowledge, and ona important tool is
netwarking.
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Charactaristics of Networks

Networks should have well-delined objectives and panicipamts are
consulted in planning network activities, A committee is generally available to
provide guidance and direction to the network coprdinator in decision making
and implamenting collaborative-action, The participating individuals or contact
persons in tha different countriesflocations should preferably have national
standing, be wall known, and actively involved. This is not easy to obitain, since
thasa persons are often overloaded with administrative responsibilities.

The network coordinator resides in one of the collabarating institutions.
Depending upon the type of network tha participating individuals may represant
an institution or the individual themsalves. This aspect of membership depends
upon the interests and supparnt of the individual, Preferably the individual could
represent his or her institution and country, It is ifmportant that the existing
manpower is used.

A regular exchange of information is a must, otherwise the network will
not be fully functioning. This is often a problem and neglected. Generally
meelings, workshops, monitoring tours and visits are organized. In addition, the
production of a newsletter is regarded as essential. Information should come
from participating parties, otherwise the information provided will anly duplicate
what has been published elsewhgrg, These activities, however, are becoming
more and more expsnsive and may not fully achisve the objectives of the
natwork. As most individuals in the network have not the luxury o
obtain/subscribe 1o receant publications, it is desirable that the newslemer
mereases the availlable information. The topics coversd 0 the newslatter are
sometimes different from what is neaded.

Netwarking Problems

In order for a network to function effectively, the area of collaboration
must be wide. This is impontant for each participamt to benefit from and hence
provide support to tha network. It is most important that collaborators commit
part of their time and own resources, |.e., manpower, facilities and also
operational costs and support, It is most desirable that additional funding is
svallable 1o carry out the netwaork activities, particularly initial funding. Hopefully
in the future, funds can be generated following achievements of the network.
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Many problemna are faced in networking.

1. The fundamental problem faced s time; often there s slow feed-back
from those involved. This could be related to:

Q No meal interest in promoting the networking,

o Individual's responsibility within tha job is tha first prionty,

o Limwted faciities/support 1o mantan regular communication
ks, and

o Bursaucratic bamers, eic.

a. in research activities of the network, decisions are often slow and
undertaksn by a tew selected scientists. Considerable time is needed,
particularly it relying on the postal service. There are limitations during
workshops and meetings 10 properly discuss detals of research projects.

3. Skills are needed to collabarate with people at various levels. Leadership
is usually a problem in conjunction with the institution, especially if
several ingtitutions are involved. Leaders are often administrators who
are overloaded with other activities.

4. An effective medium for communication s a nawsietter. Howaver, n
developing countries exchange of information is often limited due 1o
limited capacity 10 send and distribute infarmation.

5 Funding 15 always a problem

Future Outiook

The recognition to small ruminant networks relies on the network
progress. One may arouse the interests of others through the natwork, An
svaluation of how/what the network could do is difficult, since this is not one
persan’s responsibility, but, obviously includes all its membars.

bk Group dynamics should be activated if there is a machanism that keeps
- imorest in the network. One aspect of a research network is the provision of
small research grants. The SR-CASP has a small grant schama that has kept links
with various parties. This is advantagsous in producing scientific information; the
question, howsver, Is whether it is also of interast to members of different
backgrounds. Provision of research grants to individuals through their institutions
will be in line with national interests rather than the individual's interests and

while this may induce some delays, it is foreseen that the national priority
sattings will be snhanced in the future.



For sustainable produchon of 8 newsletiar tha printing and postsl costs
wil hava to be overcome Those pamicipanta that have the capacity o give
tinancial support could assist Thosa that have not The request Tor aubacription
ted &t tha level of minimal postel cosis could offset the aver increasing postal
costs This may not be popular, but it s essential to mamtan tha informaton

eschangs

In the organiration of meetings, network svants can be planned 1o
comcide with other meestings in which moit network partcipants are presant
This s apparsntly cost afficient but & often difficult 1o organize. Otherwise,
docusmons and decisions have to be carried out by mad which akes
considerable 1ime

Conclusion

The need 1o commumcate 15 not argued, but the forum for etfective
communication is of interest. Meetings/workshops may have 1o be limited due
to escalating expenses. Netwarking relies on seviral parties that are willing to
cormmunicate, hence, it would be desirable that everyone ks actively involved

Thare is a nesd to study the interests of various parties that ars involved
n small ruminants in order to priortizod natwork activitiea
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GENERAL DISCUSSION

Following the preseniations of papors, a ganeral dincussion was hald 10
generate conclusions and recommendations of the various disciplines involved,
the small grant schame and networking.

Thae general discussion was firstly organized in subgroups to discuss each
subgect, followed by a planary session, This was chaired and summarized by Dr
Ruth M. Gatanby, Program Represantative of SR-CRSP for Indonesia.

Socio-Economics

Indonesia has a policy of poverty alteviation through the introduction of
shoep and goats 1o poor larmers. Several studies have shown the banafits of
this, but few hava compared small ruminants to other options for poverty
allewatbion, such as growing cash crops.

The economic viability o! new technologies should always be assessed
befors they are recommended to farmers. At the very least this should involve
estimating the costs of the new technology and estimating the benefits it will
pive 10 farmers.

Several participants felt that somatimes socio-economic research consists
solaly of studias which have no practical benafit. Soclo-economic studies must
therefore be carefully planned and the results must be applicable. For small
farmers, 1 was recognized that non-manetary banafits are often as impenant as
monetary benefits, and these must ba considared in socio-economic and other
studies.

Specific information is needed on market demand, guality and handling

of products required, and the potential of the international market for sheep and
goats.

Breeding

Breading research usually requires a long-term rasearch program, and if
this type of research is 10 be undartaken long-term funding must be guaranteed.
There is a need to match breeds of sheep and goats to the available feed
Fesources and farming system. We cannot expect one or two broads to be the
bast for the whole of Indonesia, More work s needed on the performance of
Goats, particularly, in sastern Indonasia,
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i wa are to set up bresding centers which produce supsrior animals foe
distribution to farmers, this must be undertaken in collaboration with Dinas
Patamakan.

Forage and Nutrition

~ Most efforts in nutrition research have produced information and
rechnologies that are applicable in semi-intensive and commercial production

systems. Relatively few technologiss have been adopted by extensive and
smallholder systems.

Fead resources in Indonesia vary widely sccording 1o location and
farming system, so research must vary according to arga. In eastern Indonesis
lin contrast to western parts} the major tactor limiting small ruminant production
is shortage of forage in the later part of the long dry season and at the beginning
of the wet season. Very little research on feeding and nutrition of smal
fuminants in the dry areas ol eastern Indonesia has been carried out

Rasearch on strategic supplementation of shesp and goats in relation 10
saason and physiological status la.p., early laciation] is needed. Would it be
benaficial to change the season of lambing and kidding in eastern Indonesia to
make better use of the seasonally available feed supply?

In western Indonesia, more information on the catrying capacity of
grazing land, particularly in plantations is neaded. It is apparent, that stocking
capacity alfects production of vegetation, hance, importantly to control stocking
rate. Particularly in areas whera it is difficult to enhance the production of grass
and ground legumas, the use of tree legumes deserves more attention,

Mineral deficiencies are ditficult 1o identify, as they are often associated
with general symptoms such as poor growth rate which are also asspciated with
other problams such as inadequate dietary energy and protein, and infection with
parasites.

In studiss of mineral deficiencies and toxicities, it is necassary 1o have
a complete study which should include the major interactions between minerals
because mineral problams rarely arise in isolation,
Animal Health

There is a ciose relation between feeding and animal heaith. An underfed
animal is much more likely to be sick than a well-fad animal. Studies of disease
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Pre-weaning moriality of lambs and kids s 8 big problem, and research
s needed to identiy causes of death snd to rectify the problem. Some
respondents suggosted that mare information is needed on the deaths of young
lambs with infected navels. |s this a seasonal problem7 Is it the result of
intection by Mies, and could tha fiy population be reduced by better disposal of
wastea from factones’

Parasitas are recognized 1o be 8 major factor limiting productivity in the
wetter parts of indonesia in grazed flocks and herds. Research is needed to
study the epidemiology of parasite infection and mathods of alleviation.

Scabby mouth or orf can be a major problem, and is reported to cause
substantial mortality in lambs and kids. Some participants suggested that
ressarch on orf control is needed.

Networking

Currently two natworks on small fuminants ara orgamzed from Bogor,
These are (i) ISAN, the Indonesian Small Ruminant Netwark, and (i) SRUPN/A.,
the Small Huminant Production Network for Asia. Most discussion cenered
around the nawsletters produced by these networks.

The newsletiers should be a developed to become a forum for the
exchange of ideas between parsons working with small ruminants, The addition
of a letters saction or a question-and-answer page would be appropriate. Thus
a scientist working on a particular topic could write to the newsletter stating
what he or she is doing and ask for information from others working in related
areas.

Currently much research conducted in Indonesia is sither not published,
or is published in 2 form which is not widely distributed (grey literature). The
transfer of information from research workers to interested parsons nagds to ba
improved. Summaries of PhD and MSc theses produced in Indonesian universities
could be regularly published in the newsletters. Also relevant research conducted
in Indonesia and elsewhere should be summarized to produce readable accounts
relavant to readers. Information in the newsletters on future meetungs and
seminars is appreciated and should be continued.

it was recommended by the meeting that the ISRN newsletter should not
ba only in the English language. but that English articles with a summary in
indonesian, and Indonesian articles with a summary in English should be
acoepied.
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It was suggested that there should be closer links between our small
ruminant retworks and thaoss i Afnica, Europe and Latin Amenca, and that use
af modermn techniques such as slectranic mail should be considered in the future

It was nated that the cost of maintaming the amall ruminant nelworks

is substantial, and the long-term tuture of these networks depands on aobtaining
continued funding

In general, n was concluded that more communication between sCiennists
warking n similar helds is needed to avoid duplication of effort and to speed up
research prograss. Tha small ruminant networks, 1SRN and SRUPNA. have the
mandate 10 encourage transfer of information within Indonesia and Asia,
respeoctively.

Problems encountered with animal production in Indonesia are often
regional, and results in one locatian may not be directly apphcable in anather. An
example 15 the identification of mineral deliciencies, hence a reglon-specific
approatch is often needed.

Small Granms

In genaral the participants falt that the Small Grants program ol tha SH-
CRSP is good. It is hoped that this program will continue a1 yoars to comae
Some suggastond for improvements were made.

information advernsing Smali Grants should be made more widaly
avarable throughout Indonesia, not only 1o scientists, but also (o extension and
davalopment personnel (such as stat! of Dinas Puternakan) working with small
ruminants. It was suggested that advernsement in the local newspaper +.& , Sinar
Tani should be encouraged

To make Small Grants avadabile to persons whao have had hintle contact

with foreign aid projects, il was recommended that applications in bahasa
Indonesia with a comprehensive English summary are accepted.

Some 1opICE reguire more study, and it was suggested that praferantially
amall grants be given to study i) goats rather than sheep, (il feeding strategias
uming village resources, and () the economit impict of disease. Perhaps the SR-
CRSP should specity the tapics for which Small Granis will be awarded.

However, gramts for preferental topics can be awardad only if quality
applicanons of thase topics are submitted,

Curremt projects supported by Small Grants tend 1o be narrow in scopa,
and & widet approach involving team effort should be encouraged Funding foe
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more than one year would allow research 1o be conducted on a wider range of
topics. and would shift the emphasis away from short-term studies. Research
funded by Small Grants should be in line with national scope and the objectives
af the applicant’s institution. It was recommended that the number of grants and
amount of funding should be increased. '



