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Ab st ract This publication presents the results of a meeting held in 

Bogor, Indonesia, 6-10 October 1986, that focused specifically on the assess- 

ment of small ruminant production systems in South and Southeast Asia. It 

considered the prevailing circumstances, the innovations, and the strategies 

that are pertinent for stimulating increased productivity from goats and 

sheep. The present patterns of production were examined in detail with 

reference to characteristics of the small farms, existing management methods, 

and nature and components of the production systems. These systems include 

extensive systems, systems combining arable cropping, and systems integrated 

with tree cropping. The discussion of the systems were further highlighted 

by country case studies, issues and policies that considered the available 

production resources, especially the genetic and feed resources available, 

constraints to production, and potential means to achieve desirable improve- 

ments. An important session was devoted to examining research methodology, 

strategies for development appropriate to individual systems, and a concep- 

tual framework for on-farm economic analysis. Together, these discussions 

enabled a definition of research protocols and the priorities for future 

direction that are likely to have a major impact on productivity from small 

ruminants. 

Résumé L'ouvrage présente les conclusions d'une réunion tenue à Bogor, 

en Indonésie, du 6 au 10 octobre 1986, portant sur l'évaluation des systèmes 

de production touchant les petits ruminants en Asie du Sud et du Sud-Est. On 

y a brossé un tableau de la situation actuelle, des innovations et des stra- 

tégies susceptibles d'accroître la productivité dans l'élevage de la chèvre 

et du mouton. On a examiné en détail les méthodes actuelles de production 

dans la perspective propre aux petits exploitants, les éthodes actuelles de 

gestion, le type de systèmes de production et leurs éléments. Il s'agit ici 

des systèmes extensifs, des systèmes associant la culture des terres, et des 

systèmes intégrant la sylviculture. Les discussions ont été étayées d'études 

de cas, de problèmes et de politiques émanant des divers pays et portant sur 

les ressources disponibles pour la production, spécialement les ressources 

génétiques et fourragères, les contraintes à la production, et les possibi- 

lités d'amélioration qui existent. Une importante session fut consacrée à 

l'examen de la méthodologie de la recherche, des stratégies de développement 

convenant à chaque système, et d'un cadre conceptuel pour l'analyse écono- 

mique des activités sur le terrain. Toutes ces réflexions ont permis de 

définir des plans de recherche et d'établir les priorités qui, dans l'avenir, 

auront vraisemblablement un impact majeur sur la productivité liée à 

l'élevage des petits ruminants. 

R esu men Esta publicaci6n presenta los resultados de la reuni6n cele- 

brada en Bogor, Indonesia del 6 al 10 de octubre de 1986, cuyo temp principal 

fue la evaluaci6n de los pequenos sistemas de producci6n de rumiantes en et 



Sur y Sureste asiético. En la misma se analizaron las circunstancias 

imperantes, las innovaciones y las estrategias pertinentes para estimular la 

mayor productividad del ganado caprino y ovino. Se examinaron detenidamente 

los patrones actuales de producci6n con respecta a las caracteristicas de las 

pequenas granjas, a los métodos de manejo existentes y a la naturaleza y 

componentes de los sistemas de producci6n. Estos sistemas incluyen sistemas 

extensivos, sistemas que combinan et cultiva de tierras arables y sistemas 

integrados con plantaciones de érboles. La discusi6n de estos sistemas 

estuvo acompanada del anélysis de etudios de casas en diferentes paises, asi 

coma de problemas y politicas relacionados con los recursos de producci6n 

disponibles, especialmente los recursos genéticos y alimenticios disponibles, 

las limitantes de la producci6n y los posibles medios para obtener las 

majoras deseadas. Una importante sesi6n estuvo dedicada a examinar la 

metodologia de las investigaciones, las estrategias para et desarrollo 

apropiadas para cada sistema individual, y un marco conceptual para la 

realizaci6n de anélisis econ6micos en las granjas. En su conjunto, estas 

discusiones permitieron definir los protocolos de investigaci6n y las 

prioridades para et futuro, que probablemente habrén de tener importantes 

repercusiones sobre la productividad de los pequenos rumiantes. 
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INTEGRATION OF SMALL RUMINANTS WITH COCONUTS 
IN THE PHILIPPINES 

Oscar 0. Parawan and Hernane B. Ovalo 

Bureau of Animal Industry, Philippine ASEAN Goat and Sheep 
Center, P.O. Box 1409, Pagadian City, Philippines 

Abstract Farming in the Philippines today is basically a 
smallholder occupation. Ninety percent of coconut farmers are 
smallholders with less than 5 ha of land. To sustain an 
average farming family, optimization of resources is necessary 
and integration becomes the natural resource. Considering the 
3.217 x 106 ha of coconut land nationwide in 1984, the 
potential of integration is tremendous. Integration of small 
ruminants with coconuts should be emphasized, if only to 
increase the income of most coconut farmers and, at the saure 
Lime, to maximize the utilization of available resources. The 
2,362,000 goats (1984) and 30,000 sheep (1983) provide a 
considerable livestock base to support livestock integration in 
coconut lands. Small ruminants are most appropriate in the 
traditional coconut farms, coconut-crops farms, coconut-pasture 
(livestock) farms, or a mixture of these production systems. 
PreZiminary indicators show Chat the integration of small 
ruminants serves to complement and adjunet copra yield to as 
high as 260 kg/ha in coconut-pasture (livestock) farms and Chat 
small ruminants readily convert to meat and manure-fertilizer 
trop products, trop by-products, and pasture available under 
coconuts. The added value contributed by the integration of 
small ruminants can proportionately increase the income of the 
average coconut farmer. 

The economic recovery program of the Philippines today is 
anchored in agriculture, which remains the mainstay of the 
country's economy, with about 11.75 x 106 ha devoted to food 
crops and commercial crops. Approximately 90% of the livestock 
raisers, primarily those engaged in smallholder ruminant 
production, subsist mainly on forage-pasture, weed, crop 
residues, and other by-products of crop lands. Commercial 
qrazing lands, composed of improved or unimproved arable and 
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nonarable areas with considerable silvipastures, account for 
1.2 x 106 ha, with a potential carryinq capacity of 425,000 
animal units (AU; 1 AU = 1 adult cow = 5 adult small ruminants) 
(Mendoza 1985). 

Food crop areas in 1984 totaled 7.74 x 106 ha, with a 
predominance of corn and rice. The average landholding of food 
crop farmers was 1.3 ha. In the saine year, commercial crop 
areas covered 4.01 x 106 ha, with coconut as the predominant 
crop, 3.22 x 106 ha, or 80.2% of the total commercial crop area 
(PCA 1985). Most coconut farmers are smallholders: those with 
less than 2 ha constituted 70.1%; those with 2-5 ha constituted 
20.8%; and those with more than 5 ha accounted for 9.1% of 
coconut farmers (Eleazar 1981). In the last decade, coconut 
products suffered from a low international market value and the 
competition of copra substitutes. The majority of the coconut 
farmers who depended mainly on copra production had to shift to 
multistorey and multiple cropping under coconut and the inte- 
gration of livestock (Baconawa et al. 1985). 

Integration of livestock with coconuts has shown increas- 
ing importance in recent years. The potentials of integrating 
livestock with coconut farms are tremendous considering the 
continuously increasing areas of coconut in the country 
(Table 1). 

In the province of Zamboanga del Sur, Philippines, 
135,600 ha, or 43% of the total provincial agricultural area, 
is devoted to coconuts. Households whose main income cornes 

from copra or corn own the highest percentage of all types of 
livestock (Synnot 1979). Synnot's survey showed that pastures 
were grown mainly after crops, under coconuts or tree crops, or 
on uncultivated land. The survey further indicated that more 
than 90% of goats were on farms of less than 2 ha. This, in 

itself, suggested that small flocks were common and small-scale 
subsistence production was typical throughout the province 
(Hitchcock 1985). This further suggests the role of small 
ruminants as a potential livestock base for integration into 
crops, prirarily coconut. 

The small ruminant population has been particularly dy- 
namic in the past decade; the number of goats has tripled from 
1976 to 1984 (Table 2) (BAE 1985). Sheep, as a component of 
the small ruminant population, are estimated to number 30,000 
(FAO 1983). The significant increase of small ruminants, 
primarily goats, and their predominance among small farmers 
indicate their increasing importance as an integral part of 
existing smallhoîder farming systems. 
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Table 1. Area planted to coconut, 1976-1984. 

Ara 
Crop year (x 10 ha) 

1976 2521 
1977 2714 
1978 2890 
1979 3064 
1980 3126 
1981 3105 
1982 3162 
1983 3187 
1984 3217 

COCONUT AND SMALL RUMINANT PRODUCTION SYSTEMS 

The production farming systems in coconut farms are 
classified as traditional (with indigenous herbage growth), 
coconut-crops, coconut-pasture (livestock), or as a mixture of 
these. 

The integration of small ruminants into the existing 
coconut production farming systems has been predominantly in 
the villages, the extensive, and the semi-intensive feeding 
systems as described by Devendra (1984), where goat ownership 
can range from 1 to 15 head and feeding management can vary 
from the traditional tethering and extensive grazing to the 
more recent semiconfinement with minimal concentrate feeding. 
Intensive and very intensive production systems under coconut 
are gaining popularity among coconut farmers who have more than 
15 goat or sheep and who are inclined to breeder production and 
goat dairying. 

SMALL RUMINANT PRODUCTION IN TRADITIONAL COCONUT FARMS 

About 1 x 106 ha, or about 33% of the total 3.217 x 106 ha 
of coconut land, is classified as traditional coconut farms and 
these are covered by native or indigenous grasses and legumes 
(Table 3). Moog et al. (1977) noted that native pastures 
growing under coconuts in the province of Batangas are made up 
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Table 2. Livestock and poultry inventory (x 103), 1976-1984. 

Year Carabao Cattle Hog Goat Chicken Ducks 

1976 2725 1737 6489 785 45671 4104 
1977 2897 1723 5696 1104 45289 4228 
1978 2959 1820 6910 1290 58892 5365 

1979 2803 1833 7445 1374 49320 5338 
1980 2870 1883 7934 1671 52761 4725 

1981 2850 1940 7758 1696 57724 4783 
1982 2908 1651 7795 1783 59710 4905 
1983 2946 1938 7980 1859 62255 5419 

1984 3022 1849 7613 2362 59205 5764 

Source: BAE (1985). 

of shade-tolerant grasses such as Puspalum conjugatum, Setaria 
palmifolia, and Centrosema accresens, with a predominance of 
leguminous plants such as Alysicarpus, Desmodium, Pueraria, and 

Calopogonium. These grasses and legumes are available through- 

out the year and provide the farmers with nutritious feed for 

livestock. When feeds are scarce, farmers use coconut frond 

stalk in addition to bamboo leaves, banana leaves, and 

Glyricidia sepium. 

A study conducted in 1983 on the pasture domains and 

pastures of Zamboanga del Sur indicated that 50,000 ha, or 37% 

of the total 135,000 ha of coconut land in the province, is 

dominated by indigenous grassland and about 85,600 ha, or 63% 

of the total, is subjected to intercropping and cultivation. 

Pasture studies in the Philippine Association of South 

East Asian Nations (ASEAN) Goat and Sheep Center (PAGSC) 

indicated an annual ovendry matter (0DM) yield of 4000-4360 kg 

from indigenous grasses and legumes under coconut. The pasture 

yield is distributed throughout the year, with the bulk from 

June to October and the lowest yield from March to May. 

With the existing native pasture resources in traditional 

coconut farms yielding a conservative 4000 kg ODM/ha annually, 

it is estimated that 2000 kg (50%) is utilized by the grazing 

animal. Allowing 25% for wastage, it is computed that the net 

available annual yield is 1500 kg ODM/ha. Considering the ' 
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Table 3. Common grassland species under coconut. 

Local name 

Calopo 

Lacatan 
Amor sico 

Wild bermuda 

Bila-bila 

Carabao grass 

Pandan 

Hagonoy 

Moni-moni 

Yoya-yoya 

Limbagat 
Kanding-kanding 

Burgensusa 

Sagbot 

Latin name 

Calopogonium muconoides 

Axonopus compressus 

Chrysopogon aciculatis 

Cynodon sp. 

Elucine indica 

Paspalum conjugatum 

Cyperus retundus 

Chromolaena odorata 

Desmodium sp. 

Crotolaria gambiiensis 

Alternathera sp. 

Stachy tapetum jamaicensis 

Salvia sp. 

Mimosa pudica 

Sida sp. 

Minosa invisa 

Classia tara 

Source: Sweéney (1984). 

average mature weight of native goats and sheep of about 
2 years of age (24.8 and 26.3 kg, respectively), the estimated 
carrying capacity per hectare of native pasture under coconuts 
is six goats or five sheep. 

Small ruminant management systems under traditional 
coconut farms are predominantly under the village- and 
extensive-feeding systems. In a study of village cooperators 
by the PAGSC, averaqe daily gains (ADGs) from day 1 to the end 
of the lst year recorded for female native goat and sheep 
grazed under traditional coconut farms were 32.8 and 39.2 g, 
respectively. For the noncastrate male sheep, the ADG was 
54.16 g. The ADG of female goats is lower than that found by 
Hitchcock (1985), who examined native goats on traditional 
village feeding management, and recorded an ADG of 44.3 g from 
3 to 8 months of age. 
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Small Ruminant Production in Coconut-Crop Farms 

About 2 x 106 ha of coconut farm is used for multistorey 
cropping, multiple cropping, and intermittent cultivation. 
Coconut farm utilization for undercropping is greater on Luzon 
Island than in the Visayas or Mindanao areas. A study on 
coconut undercropping in the province of Zamboanga del Sur 
revealed that the mort commonly practiced cropping pattern was 
corn monoculture. Trials on the evaluation of cropping pattern 
were conducted in 1978 (Zamboanga del Sur Development Project 
1980). Results indicated that the viability of tried patterns, 
in decreasing order of profitability, were rice-mungbean, 
corn-corn, corn-sorghum, corn-mungbean, corn-peanut, and 
mungbean-rice. Based on the study of Moog et al. (1977) in 

Batangas, the approximate annual 0DM yield per hectare is 
computed assuming that 50% of the total dry matter yield is 

provided for feeding and that an allowance of 25% wastage is 

provided. These conservative assumptions were based on the 
practices of harvesting and utilization of crop by-products by 
coconut-crop farmers. 

The carrying capacity of coconut-crop farms (Table 4) was 
based on mature weights of 24.8 kg for goat and 26.3 kg for 
sheep. The integration of small ruminants in coconut-crop 
farms can further raise the average income while utilizing the 
highly nutritious crop products and by-products. Carrying 
capacity of coconut-crop farms can be tremendously increased 
with appropriate harvesting procedures and proper storage and 
preservation of crop by-products. The availability of crop 
products as green feed peaks from June to October and is lowest 
from March to May. Integration of small ruminants in coconut- 
crop farms can vary from the village-feeding management to the 
semi-intensive and very intensive feeding system. Goats 
(0-6 months, 50% Anglo-Nubian x 50% native female) and sheep 
(0-5 months, native female) fed partly with crop by-products 
among village cooperators of the PAGSC showed ADGs of 69 and 
54 g, respectively. 

Small Ruminant Production in Coconut-Pasture (Livestock) Farms 

A large proportion of coconut land is suitable for 
coconut-pasture (livestock) operations. The traditional 
coconut farms, which account for about 1 x 106 ha, can readily 
be transformed into coconut-pasture operations. Studies are 
being conducted at the PAGSC on pasture development under 
coconuts and its effect on copra yield (Table 5). 
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Table 4. Carrying capacity of coconut-crop farms under the 
different cropping patterns. 

Approximate 
annual 

0DM 

Net annual 
0DM available 
for feeding 

Carrying 
capacity 

Cropping pattern (t/ha) (t/ha) Goat Sheep 

Corn-corn 12.3 4.6 17 16 
Corn-mungbean 11 4.12 15 14 
Corn-peanut 11 4.12 15 14 
Corn-sorghum 12.3 4.6 17 16 
Rice-mungbean 11 4.12 15 14 
Mungbean-rice 11 4.12 15 14 

Results of the coconut-pasture (livestock) trials indicate 
an increase in copra yield of 260 kg and a higher available 
annual 0DM yield in pasture A, which is predominantly Setaria- 
Centrosema. This can be attributed to the higher proportion of 
Centrosema and the lesser competitiveness of Setaria. 
Pasture B, however, showed a remarkably decreased copra yield 
compared with the control (pasture C). This is attributed to 
the higher competitiveness and swarding effect of signal grass 
and the lesser proportion of Centrosema. Crossbred female 
goats (50% Anglo-Nubian x 50% native) grazed on a mixture of 
pastures A and B showed an ADG of 61 g, while native sheep 
grazed on the same pasture showed an ADG of 56.1 g for males 
and 43.5 g for females up to 1 year of age. 

The botanical compositions of pastures A, B, and C are 
outlined in Table 5. Computation of carrying capacity 
(Table 6) was based on the annual 0DM yield per hectare and the 
0DM requirements of mature native goats and sheep with average 
live weights of 24.8 and 26.3 kg, respectively. 

The integration of small ruminants in coconut-pasture 
(livestock) farms is appropriate for the semi-intensive, 
intensive, and, partially, the extensive feeding system of 
management. The added value of goat and sheep and the use of 
animal manure as fertilizer can dramatically raise the income 
of coconut farmers in this type of operation. 
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Table 5. Production measurements in coconut-pasture 
(livestock) farm. 

Annual (t ODM/ha) 
Annual copra 

(cut every (cut every yield 
Kind of pasture 35 days) 70 days) (t/ha) 

Pasture A 
Setaria sphacelata 

var. splendida 10.46 10.87 
Centrosema pubescens 4.05 4.40 
thers 0.11 0.18 

Total 14.62 15.45 2.36 

Pasture B 

Bracharia decumbens 
var. basilisk 7.81 8.04 

Centrosema pubescens 2.89 3.25 
Others 0.06 0.12 

Total 10.76 11.41 1.56 

Pasture C 

Native grassesa 4.00 4.36 2.10 

a See Table 3 for botanical composition. 

CONCLUSION 

The dramatic increase in the population of small ruminants 

over the last decade presents an opportunity to coconut small- 
holders. The availability of small ruminants in the country- 

side, primarily goats, as compared with other livestock species 
provides a broader chance for their integration with coconuts. 
The low technology inputs, the versatility in the feeding 
habits, and the relatively low acquisition cost of goats and 

sheep can fit appropriately into the majority of smallholder 
coconut farms. Feed resources for small ruminants abound in 

coconut farms. Optimum utilization of these feed resources can 
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Table 6. Carrying capacity per hectare of coconut-pasture 
at 35- and 70-day cutting trials. 

Goat Sheep 

Cut and Cut and 
Kind of pasturea Grazing carryb Grazing carryb 

Pasture A 

35 days 27 54 25 50 
70 days 28 56 27 54 

Pasture B 

35 days 20 40 19 38 
70 days 21 42 20 40 

Pasture C 

35 days 7 14 7 14 
70 days 8 16 7 15 

a See Table 5 for botanical composition of pastures. 
b No wastage, and complete and efficient utilization of 

the forage is assumed. 

be attained with the integration of small ruminants. The added 
value of goat meat and milk, mutton and wool, and animal manure 
as fertilizer produced from the use of crop product, crop 
by-product, and forage under coconut can raise the average 
income of the coconut smallholder. 
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