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PREFACE 

Per capita income in southeast Asia is increasing at an annua! rate of 1.50/0-
2.5%-2.5%, and this growth in ineome has stimu!ated demand for milk and 
beef. However, the animal popu!ation in mueh of the region is relatively low, 
with the ratio of cattJe to humans being about one-fourth that of tropical 
America, and ¡arge defidts a1ready exist. Therefore, to satisfy growing 
demands for mi1k and beef, production will have to be intensified. 

In addition, large areas of tropical forest with low-fertility acid soils in the 
Philippines, Thailand, southern China, Sri Lanka, and Malaysia have been 
disturbed by migratory crops, and this has favored the presence of Imperata 
cylindrica, a highJy invading grass with low forage value. In arder to improve 
these are as, grasses and bath herbaceous and tree legumes adapted to the 
biophysical canstraints of the regían will have to be quickly identified and 
evaluated, and management practices relevant to extant and new farming 
systems should be deveJoped. 

In May 1989, national institutions of Southeast Asia, in association with the 
Centro Internacional de Agricultura Tropical (CIAT) and the Cornmonwealth 
Scientific and Industrial Research Organisation (CSIRO), created the 
Southeast Asian Forages Research and Development Network (SEAFRAD) 
(see Appendix) to undertake a large cooperative research effort in the region. 

The Network's principal objectives are: (1) to introduce and evaluate 
tropical forage germplasm; (2) to develop and implement relevant research 
methodologíes and cornmon protocols for pasture evaluation; and (3) to 
pro mote the training of pasture researchers in these techniques as well as 
foster the interchange of technical information. 

This document is the product of a working consultation meeting sponsored 
by CIAT and the Philippine Council for Agriculture, Forestry and Natural 
Resources Research and Development (PCARRD) and held 11-12 May 1989 
at Los Baños, Laguna, Philippines, at the time oC the first SEAFRAD meeting. 
lt summarizes the status of research, problems, and resources available for 
pasture research in Malaysia, Thailand, the Philippines, China, and Sri Lanka. 
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SITUATION AND OUTWOK OF FORAGE RESEARCH 
AND PRODU{''110N IN PENINSULAR MALAYSIA 

c. P. Chen and Z. Ahmad Tajuddin* 
Introduction 

Forage is still featured as the most prominent ruminant feed in Malaysia, 
despite the existence of more than five million metric tons of agro-byproducts. 
Sizable quantities of these byproducts are utilized as nonruminant feed while 
the remainder, which comprise mainly fibrous byproducts, are not fully 
exploited commercíally. Palm kernel cake (PKC) is the only fibrous 
agro-byproduct that has been commercial1y exploited. In fact, 95% of the 
PKC is being exported to EEC countries. Except for PKC, the utilization of 
agro-byproducts is confined only to production areas, which are highly 
localized. The byproducts are normaIly used as supplements or combíned as 
rations for a particular growing phase oC animals, particularly fattening. 

The Malaysian government is committed to livestock production in tbe 
country through many forms of assistance such as the Pawah Beef Cattle 
Project, the Milk Collection Centre (MCC) Scheme, the National Lamb Plan, 
the Grazing Reserves Forage Development Programme, among others, other 
than the technical research, education, and development program. Yet, the 
ruminant industry is still lagging and the self-sufficiency level in both beef and 
mutton is experiencing a downward trend except milk production, where 
production is still negligible (Table 1). In view of the future market demand 
(Table 2) for ruminant products, it is certainly a big and urgent task for the 
people to reckon with. 

Forage Research and Development 

Stages oC development 

Forage research and development in Malaysia can be categorized into 
three phases: 

1. Exploratory forage research was conducted between 1920 and 1960. The 
emphasis then was on the introduction and evaluation of tropica! grasses and 

• Livestock Research Divlsion, Malaysian Agricultura! Research and 
development Institute (MARDI). G. P. O. Box 12301, 50774 Kuala 
Lumpur, Malaysia. 
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Table 1. Est;mated local prodUétlon and cen.~tion of be.f, IlUtton, and mHk in Malaysia. 

Year _....J1.Bee!!.!!:Lf (metrie tons) MUtton 

'total (%) Salf' Tot.1 (%) Solf· 

cons~ion sufficieney consunption sUfl1ciency 

1970 14,935 86.91 4147 24.84 
1971 16,034 91.18 4230 28.37 
1972 17,751 92.56 4453 31.66 
1973 13,208 91.76 2802 35.33 
1974 16,674 89.42 2931 31.05 
1975 16,396 77.60 3629 22.98 
1976 18,202 72.90 4558 18.12 
1977 19,749 63.01 5034 15.97 
1978 24,960 51.90 3300 24.94 
1979 21,667 51.84 3476 20.02 
1980 20,479 63.54 6607 11.53 
1981 20,533 59.16 3893 16.47 
1982 24,477 55.80 4101 14.09 
1983 24,160 54.95 5383 10.89 
1984 29,728 44.15 5149 12.00 
1985 32,973 37.67 6302 9.20 
1986 31,239 39.40 5698 9.24 

• lItE • liquid milk """ivalent • 

SOURCE: DVS, 1987. 

Tabl. 2. Projected demand for Ilvastocl; products. 

product Un;t 

1990 

_f 3 
x 10 tono 

Muttan 
3 

x 10 tono 

MHk 
6 

x 10 lite"" 

SOURCE: OVS, 1987. 
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Milk 

Total 

conSUlPtion 
3 

(l< 10 liters) 

249,663 
300,660 
308,003 
328,331 
426,561 
478,020 
223,750 
468,729 
357,664 
518,207 
560,840 
489,055 
538,015 

Yeer 

1995 

41 

9.5 

1120 

(%) Solf-

sufficiency 

as LME* 

0.12 
0.47 
0.80 
1.25 
1.44 
1.56 
3.66 
3.18 
4.68 
3.65 
3.60 
4.46 
4.46 

2000 

50 

11.5 

1500 



legumes. Improved grasses were intended for use as animal feed while 
legumes were utilized as cover crops for plantations. 

2. In the 19705, large-scale ranching development was established. Two 
cornmercial and eight corporatized government cattle farms under the 
management of MAJUTERNAK (National Livestock Development Authority) 
were established. To serve these developments, MARDI intensified its 
research on pasture introduction and evaluation. 

3. In the 19805, there was a general shift toward the utilization of forage 
under plantation crops for the production of ruminants. This development 
could be attributed to the conversíon of granary (paddy) areas into 
dual-cropping schemes and tbe subsequent reduction in area for animal 
production; and also the economic downturn (in the mid-19805) for major 
agricultural commodities sucb as rubber, palm oil, coconut, and even cocoa. 
Land development agencies and private plantatíons stepped up their 
involvement in livestock production in order to buffer the ímpact of the 
recession. 

There was also a concurrent shift in research priorities in which the 
integration 01 forage-livestock-tree crops was emphasized. 

Researeh results 

During the exploratory phase between 1920 and 1960, the introduction, 
performance, and adaptation of tropical grasses and legumes were documented 
(Hamilton and PilIay, 1941; Keeping, 1951; Henderson, 1955; Ure and Jamil, 
1957; Watson, 1957; Uro, 1968; Balachandran, 1969). 

In the 19705, tbe major aims of forage researcb were to serve cornmercial 
ranching in ruminant production (Tan et al., 1973; Chin et al., 1974; Wan 
Mohamad and Kamaruddin, 1977; Wong, 1980; Tham and Kerridge, 1982; 
Wong et al., 1982a and 1982b). However, based on earHer work by Walker 
(1940), exploratory work on the integrationof sheep under rubber was 
initiated (Lowe, 1968; Verseema, 1968). In 1972, a comprebensive pasture 
research program based on tbe open rancbing system was initiated by 
MARDI. Sorne oí the major findings follow. 

Pasture introduction, evaluation, and production. Over 700 types of 
grasses and legumes were introduced. The grass introductions are maíruy of 
the following genera: Brachiaria, Cynodon, Digitaria, Panicum, Paspalum, 
Pennisetum, and Setaria; while tbe legumes are Cajanus, Calopogonium, Cassia, 
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Centrosema, Desmanthus, Desmodium, Leucaena, Pueraria, Stylosanthes, Vigna, 
and Zomia. 

This fírst phase of forage evaluatíon and selection has been compiled 
(Wong and Mannetje, 1981; Wong, 1982; Wong et al., 1982a and 1982b). The 
intensive selection for potential production oí Leucaena leucocephala in an 
acid-soil environment has led to the release oí two varieties, ML1 and MI2, 
capable of producing 18.8-21.9 t/ha/yr dry matter yield (Wong et al., 1983). 
The aboye species are the major pastures supporting current ruminant 
production in Malaysia. 

The second phase oí the introduction and evaluation program began in 
1979. The following are brieí reports of work mentioned by Wong (1989). 
From ICRISAT, six accessions of Cajanus cajan were introduced in luly 1979. 
From Beltsville, Md., USA, a total of 90 miscellaneous tropical legumes from 
the genera Aeschynomene, Centrosema, Clitoria, Desmanthus, Desmodium, and 
Leucaena were introduced. OC these, only 63 introductions survived in the 
first year. In 1981, 76 miscellaneous legume accessions from CIAT, Palmira, 
Colombia, mainly Aeschynomene, Centrosema, Stylosanthes, Zomia, Galactia, 
and Andropogon gayanus were evaluated. In 1982, a local collection of 
Desmodium and Pueraria was made, with the help of two scientists from CIA T 
and Thailand. In 1982, another 54 new introductions comprising mainly 
Digitaria and Pennisetum hybrids were brought from the University oC Florida, 
Gainesville, F1a., USA In that year, a total oC 172 accessions of indigenous 
legumes belonging to the genera Desmodium and Pueraria were collected. 

In 1983, six Leucaena species were introduced at MARDI station, 
Serdang. Later, 72 Centrosema macrocarpum accessions from CIAT were 
added to the germplasm collection for assessment. In 1986, Arachis pintoi 
CIAT 17434, Setaria (synthetic) ev. Splenda,Arachis pintoi CSIRO 58113, 
Setaria hybrid ev. Splendida, Coradiocalyx gyroides, Cassia pilosa, Cassia 
rotundifolia CPI 49713, and Cassia rotundifolia ev. Wynn were introduced. 
Again, in 1986, 19 new introductions were added to the present collection. In 
1987, a collection of recommended fodder shrubs was assessed. 

Sorne oi the promising introductions from aboye were Aeschynomene 
histrix CIAT 9690 (6228 kg DM/ha/yr), Centrosema macrocarpum CIAT 5065 
(4377 kg DM/ha/yr), Stylosant}¡es capitala CIAT 1693 (4679 kg DM/ha/yr), S. 
guianensis ClAT 136 (6597 kg DM/ha/yr), and CIAT 148. Zomia latifolia 
from CIA T is good, with profuse seed setting and good forage yields. In the 
further assessment oC Cajanus cajan, the accession ICRISAT 1641 
(15,368 kg DM/ha/yr) outyielded the other six accessions 
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(7421-14,727 kg DM/ha/yr) when cut at a 90-cm height and a 16-week 
interval. Promising Stylosanthes accessions were also evaluated in a small 
sward trial giving mean DM production of 9856-14,479 kg DM/ha/yr (Wong, 
1989). 

Potential fodder shrubs, namely, Glirlcidia óepium, Leucaena leucocephala, 
and Manihot esculenta, were evaluated with cutting intervals at 4, 8, and 12 
weeks (Wong and Mohd. Sharudin, 1986). Noxious weed, Asystasia intrusa, 
with high erude protein (25.4%) and IVDMD (56%), was included in the 
cutting trial, producing 3494-7833 kg DM/ha/yr (Wong et al., 1989). A. 
intrusa, very palatable to grazing animals, is a shade-Ioving species under 
plantation canopy. 

Pasture management and utilization. A) Pasture in the open rancho In 
tine with the setting up of a cornmercial ranching operation, the first grazing 
management study was established by MARDI in 1974, at both Kluang and 
Serdang stations. The results of sorne of the grazing experiments reported by 
various workers are summarized in a review by Chen (1985). The overalI 
grazing pressure that the legume-based tropical pastures can sustain is around 
850-1000 kg/ha of animal biomass or 4-4.5 head/ha of local Kedah-Kelantan 
cattle (KK), grazed continuously (Table 3). The N-based pastures can support 
about 1200-1800 kg/ha total liveweight or 5.3-8.0 KK/ha, depending upon the 
forage species and the amount of fertilizer (Table 4). Under rotational 
grazing systems, higher carrying capacities of 1-1.5 head/ha of KK cattle aboye 
the carrying capacity of N-fertilized pasture could be achieved. For native 
Imperata cylindrlca pasture, where various combinations of species such as 
signal grass and Centrosema pubescens are planted, the stocking rate is 
3 KK/ha (Eng and Mohd. Zin, 1985). The results from a buffalo stocking rate 
study on signal grass with 300 kg N/ha/yr, grazed continuously, are 2 head/ha 
(P. K. Eng, personal cornmunication, 1988). 

The potential animal production of the aboye weIl-managed forages ranges 
from about 350-850 kg/ha/yr liveweight gain (legume-based pasture) to 
480-900 kg/ha/yr liveweight gain (N-based pasture). 

The optimum carrying capacity of Digitarla setivalva Stent fertilized with 
150 kg N/ha/yr grazed continuously by goats is between 20 and 40 goats/ha. 
Animal production is about 450 kg/ha/yr liveweight (Chen and Devendra, 
1989). 

B) Forage under tree crops. In view of the high maintenance cost in 
controlling weeds, animals are brought into the plantation to reduce the 
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fable 3. Surm¡;¡ry of animal productioo in reletion to 8tocldng rate aN::J grazing rnanagement frOOl legl.lt1e:~based pastures in Peninsular Malaysia. 

Type 01 pasture Type of ",,1 .. 1 ard Year ard Mean! iveweisht a!tn References 
$tocl<lng rate 9razlng 91headlday k9lhaJyr 

(haad/hal system 

Guinea + centro + puero • ¡tyio 4 K.K.« 3 yll"" contl ......... 281 410 Eng et al., 1978 

GUl nee + centro .. stylo 4 K.K. 5 yea"" conti ......... 257 374 Eng, 1963 

Guinea + centro" stylo + g. ovalffoLhn 2.6 O.M. I vear contlnu>us 448 433 

Trono .. l •• dlglt • centro + stylo + 

11. ovallfoll\!!! 2.6 D.N. I y •• r contilUlU!l 366 353 En;, 1981 

Hat1ve grasses + centro + stylo + 

11. owl !foil\!!! 2·2.6 D.M. I year contlnuous 324 311 

0'1 
Native gralles + leustena 5 K.K. ard 40 .... 01<. rotat! enal 305 557 Izham et al., 1982 

Sr""'" x K.K. (4 """"" en, 
4 """" off 1 

Slgnal gra •• + beuc •• ns 5 K.K. ard Rotational (same) 353 644 
Srahlllllll )t K.K. 

Signal grass + Leuceeoa 5 S x F 1 year rotational 433 788 \Ion¡¡ ard Oevendrs, 1982 
(2 weeks en, (6r .. lng) 

6 """" off) 368 669 
(Cuttlng) 

KazunguLa setarie + centro + 81_ .. 1064 kg/ha Continuouo 360 Clayton, 1983 
styto .. puero of K.K. 

legume'based gulnea/ •• tarla pasture 850-1000 k9/ha 5 years cont;nuous 360 Sauer. 1985 

Signal ¡rass + Leue8eM 7.3 K.K. 19 montha rotatlonal 325 855 1 zham ard "HUn, 1984 

monthty 

• K~K. ~ Kedah·Kelantan cettle ~ 200 kg; O.M. = Oroughbnaster e 380 kg¡ 8 X K.K~ = Brahman X Kedah-Kelantan cattle = 330 kg¡ S X F = SahiwaL X 



rable 4. Sl...fIlI1ary of anlltlal prock.tction in relatfon to stocldng rete and grating management from N~based pastures in Peninsular Malaysia. 

Type of pastures Type ot animal and Year .nd FertH lzor Mean liveweight galn References 
stocklng rate grazing 

(head/ha) system (kg N/ha/yrl 9/headlday kg/ha/yr 

Digitaria setivalva 6 K.K.* 2 yearo 150 276 570 ehen et al., 1981 
contin.sous 300 341 698 

f1!!:1.W!!! .... 1 run 6 K.K. 3 yearo 150 335 665 
contlBJOUS 300 403 789 

Brechi.r;. ~umbens 8 K.K. 3 yasca 150 286 7'52 
eontinuous 300 353 902 

Oigitaria setivalva 5.3 K.K. 2 years 300 272 485 
contiruous CMn .nd Othman, 1986 

6.7 K.K. 4 yearo 300 304 703 

....¡ rotatiOl'l8I 

Uigitaria setivalva 20 _t. 1.5 yero 110 35 257 
contlBJOUS ehen and Devendrs, 1989 

40 so.t. 1.5 yearo 150 31 445 
C:CIlt ¡ ni ous 

8rachiaria ~cumbens 2 buffalo 2 yearo 300 Eng, 1988 
conti f"I.K)IJS 

trrperata cylindrltafi. decurrbensl 3 K.K. 20 montho 100 200-250 605 Eng soo Mohd. Zin, 1985 

Centrosema sp. 

• K.K. : Kedah-Kelantan cattle • 



burden, and subsequently sorne anirnals are produced (Walker, 1940; Lowe, 
1968; Verseema, 1968). In the rnid-1980s, there was a keen interest in 
livestock projects with pIantation crops. The interest in undertaking the 
integration of livestock under tree crops arises partIy because of low 
commodity prices and partiy because of sufficient accurnulation of research 
information for the establishment of such a production gystern. More 
critically, there were attempts to show that a livestock-tree integrated cropping 
system was not only econornically feasible but also beneficiaI to overall 
plantation-based production systems, resulting in savings in weeding costo 
recycling of nutrients, and a more balanced ecology (Ahmad Tajuddin et al., 
1984; Ani et al., 1985). Uvestock-tree cropping research and development in 
Malaysia has been reviewed by Chen et al. (1988). 

The plantation forms a good ecological niche for animal production not 
only because of the shady and cooler environment but also because of the 
good composítion of forage feed resources underneath for grazing animaIs. 
There are more than 60 forage species ranging from mono- to dicotyIedons of 
varying nutrient levels (Chen et al., 1978; Wong et al., 1988). Hence, 
nutritionally, the forage on offer to animals, if not superior, is at least 
equivalent to the improved pasture in the open. The performance of Dorset 
Horn crossbred sheep was reported to achieve a 145% lambing rate, 3.5 kg 
birth weight, 15 kg weaning weight, and, thereafter, 1()()..120 gjheadjday 
liveweight gain (Wan Mohamed et al., 1988). 

Various stocking rates in relation to dífferent stages of tree growth and 
forage on offer have already been worked out (Chen et al., 1978; Chen and 
Othman, 1983; Othrnan et al., 1985; Dahlan, 1989). When the natural 
vegetation together with the leguminous cover crops are alIowed to grow 
without any form of disturbance except for circle weeding. the potential 
stocking rate under oil palm will be 3 KK.jha at the third to fourth year, 2 
KK.jha at the fourth to fifth year, and 1 KK.jha at the fifth to sixth year. For 
7-year-old oil palm and older, the stocking rate should be adjusted to between 
05 and 0.3 KK.jha if continuous set stocking is to be implemented (Table 5). 

As díscussed earlier, the carrying capacity of forage can be increased 
slightly when rotational grazing is adopted for the livestock-tree cropping 
system. The declining stocking capacity of forage under canopy may lead 
directly to the deterioratíon of animal performance. Mohamad et al. (1987) 
reported that the anestrus 01 KK cattIe increased from 12% to 41 % under 
18-20-year-old oil palm when grazing pressure increased from 3.5 to 2.5 kg 
DMjkg Iiveweight. 
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Table 5. A St.lt'fillry of sorne of the p,lbtished data on: animal grazing under pLantation crops: in Peninsular Malaysia~ 

T ype 01 pos ture Type of animal em Gra.lns ayotem Age of Meen liveweight galn References 
stocklns rste and dJrat j en tree erop 
(heod!ha) (yearo) s/head/day kg/ha/yr 

Guinea + stylo + native 
gr8$$ U1der oH polm 1 K.K.· 23 months, c:ontlnuous 5-7 321 117 Chen ot al., 1978 

123-3lll 100 

Netive graases + stylo + 1 K.K_ 24 months, eontinuous 1-3 379 138 Chen and 

centro'" puero ... 2- oval ftol h.lft 2 K_K. 321 234 Othman. 191.13 
• ealopo uncIer yoons oH· poI .. 3 K.K. 260 284 

Natfve ¡rasses under rubber 
SSb Copra cake <1% body wt) 2 goat. 26 -s, ecntlruouo 6 75 Mohd. Josf.r and 

Cattle pollet (1% body wt) 2 SOlIts 26 weeks, cCWltiruous 6 63 4S
b 

MoIId. Khusahrv, 1983 

\O ti 
Hat;"" po.t ..... U1der 10 sheep 3-6 month., contlnuous 3-5 70 2551> Lee et al., 1978 

rubber _l""""tee! 8 SOlito 60 1751> 
111 th illproved posture 10 sheep 9S 346 

Notlve pesture under rubber 21-118 sheep 2S month., cont I nuous 65 \Ion Mansor ane! 
en 120 h. (4 month. record) Tan, 1982 

Native pasture U1der LID x foJoIZ 368 clayo g ..... ins Abdull.h San; and 

cocorut cattle and "taU feedins Basery, '982 
Grazlns + capr. 900 331 
St.U fee! + eopra 835 307 
Grating 769 283 
Stall feedlns 725 267 

(CCntinued) 



Tablo 5. Continued. 

Type of pos ture Type of animal an:l Gt'&zing syatem Ag. of Mean 1 iveweight gain Referenc:es 
stocking rote and diration tree crop 

(head/ha) (years) g/head/day kgJha/yr 

Gt.tinea ... centr-o + Bi"""",. 720-960 kg lO-..,ntn grazlng( Mohd. Sukri et at., 

I!. bererOllhv! tUII + Ilv_ight of K.K. cutting 1-2.5 
b 

1982 
p.¡ero tneior young cattte 12-month stall feading 804

b 
735

e 

oH polm 16-month stall feading 789 718" 

Hatlvo foraso under 300 K.K. eattle Free graxlng for 2 15-18 Anestrus increased Mohamad ot al., 1987 
oH polm on 400 h. oH years from 12.'% to 41% cI:Je 

polm to ohortase of feed 

Hat Ive foraso undar 24 swemp buffalo Free srazing 10 300-400 Llang and Rahman, 
oH polm far drought 1985 

.... Guinea, siplf 
O 

slenderatao digit, 6 locat _1$ IIontnly rot.tl .... l 16 4ó 100 \long ot .L, 1988 
pengole star grasa grazlng for t.5 
t..ne»r CoconJt years 

Nativa forage under local Halln oIleep, prociJct¡on fa.,. Young and 49 llar! Mohamed and 
rubber m:l 011 polm Oorset Hom, .ture Aminuddl", 1986 

Uiltshire Mor" 
croases 
(total 7000 head) 

Nat ive loraso under Halln oIleep, Dorset prO<ilction f8m Young and Ta" m:l (lob. 1988 
rubber Horn croases ature 

a. K*K. = Kedah~Kelantan c:attle. 
b. e.timotad figure. 
c. At lO month •• 



Because of grazing and shading effects, the ecology of forage species may 
favor certain dominant species that could later upset the nutritional balance of 
grazing animals, particularIy those nursing, pregnant, and newly born animals. 
It was reported that when Asystasia intrusa, a shade-tolerant species, 
dominated 60% of the total undergrowth vegetation, the production of grazing 
sheep was disturbed, with a high accumulation of Cu (1015 ppm) in the liver 
(Wong et al., 1988 and 1989). A. intrusa contains 12 ppm of copper. 

Development Constraints for Forage Production 

Four constraints limit the development of forage production. 

An acute shortage of trained personnel for development and extension of 
improved forage results in inefficient management, and poor forage production 
and persistence under cutting and grazing in smaIlholdings, ranching, and 
integrated livestock-tree cropping production systems. 

The low and slow returns of pasture production systems signify an 
uncompetitive and unattractive undertaking in forage and animal production 
for entrepreneurs when compared to other economic crops such as rubber, oi! 
palm, and cocoa. Moreover, the existing smaIl farm size has also rendered 
pasture development unattractive. 

Highly leached and weathered soi!s have led to a deficiency of macro- and 
microelements, poor soil structure, and acidic conditions, making soi! 
amelioration difficuIt and expensive. Hence, reports on diminishing yield of 
tropical pastures under cutting were documented (Bauer, 1984; Chen and 
Abdullah Hashim, 1984). 

Unfavorable c1imatic conditions for forage flowering and seed setting 
subsequentIy incur a high cost in forage development and production. 

Research Priorities 

Based on the strategic systems planning analysis (Appendixes 1 and 2), the 
information gap, and resources available in the country, the foIlowing areas 
are considered as priorities in forage research and development. 

1. The integration of forage and animals with tree crops. 
2. Species introduction and evaluation with emphasis on leguminous 

shrubs and indigenous tree species. 
3. Selection of acid-tolerant and psyllip-resistant Leucaena. 
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4. Development oC feeding systems through the rational exploitation oC 
food and industrial erops and Corages as feed resourees for animal 
production. 

5. Minor-scale seed production oi adaptedjselected forage species for 
local requirements. 

Resources and Prospects 

ClimaUe and environmental conditions 

The equatoriaI climate with a mean temperature of 21-32 • C, rainfall 
between 1779 and 3444 mm, and 12 bours constant daylight favors vegetative 
growth of al! species. There is no distinct seasonal moisture defíciency and 
growing pedod except in the north (Nieuwolt, 1982). In such an environment, 
tbe foliage is evergreen tbroughout tbe year. However, tbere are negative 
factors such as highly leached son, low pH, bigh aluminum saturation, and 
poor son structure. High humidity and even rainfall encourage the 
multiplícation of pests and diseases, and that discourages seed setting of 
forages. 

Although tbere is a need for a breeding program to upgrade the desirable 
characteristics of seleeted species, present circumstances do not warrant such 
an undertakíng. Hence, a program for the introduction and evaluation of 
forage germplasm remains fue primary means of obtaining upgraded genetic 
resources. 

Potential or a forage-tree cropping system 

Currently, there are more than four million hectares of rubber, oil palm, 
and coconut plantation Jand in fue country. The potential production of 
livestock on graund vegetation under plantation canopies has been reported 
(Ani et aL, 1985; Wan Mohamed et al., 1987; SheIton et al., 1987). The 
holistic research approach toward production systems management related to 
forage-livestock-tree cropping wiIl help to relieve the problems of estate 
managers. Recycling and competitiveness of son nutrients in association with 
forage and tree crops may be of great economic interest to plantation 
management also. 

Idle paddy land and grazing reserves 

There are about 400,000 ha of paddy land in Malaysia. Out of that, 
.170,000 ha are rainfed single cropping areas where traditionally large numbers 
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of animals are found. Because of poor forage quality and low availability, 
these animals generally suffered from malnutrition (Wan Zahari and 
Devendra, 1984). Through the introduction of fast-growing, high-quality 
forages, together with suitable feed and an industrial erop production program, 
these "idled" lands had great potential to further upgrade their animal 
production. 

Lately, a few of the scattered 38,267 ha of government livestock grazing 
reserve land have been developed into mini-livestock farros (Chin, 1989) 
where proper management regulations on stoeks and forages are strictly 
observed. These mini-livestock farrns are variable in size, and probably range 
from 50 to 200-300 head of cattle. Such medium-sized farros could probably 
revive the open ranching system in animal farming. Management for medium­
sized farros is appropriate for a family-run business in a commercialized 
operation. lt may eventually encourage fue farmers to turn to commercial 
livestock farming rather than remain as small, traditional animal owners as 
suggested by Ahmad Mustaffa (1988). Due to the shortage of managerial 
personnel, extra-Iarge commercial ranching may face great difficulty in 
effícient farming operations. CurrentIy, there are about 25,000 ha of improved 
pastures under ranch management for ruminant production in Malaysia. 

Summary 

Since 1972, over 700 accessions of tropical grasses and legumes have been 
introduced for evaluation and selection in Malaysia. A wide range of grasses, 
but few legumes, are selected for cultivation. Hot, humid cJimate favors 
vegetative growth of aH species but not reproductive growth in seed setting of 
selected forage plants. Present círcumstances do not warrant a breeding 
program to upgrade the desirable characteristics of selected species. Hence, a 
program for the íntroduction and evaluation of forage germplasm remains the 
primary means of obtaining upgraded genetic resources. 

A tremendou5 amount of research informatíon i5 available on forage 
evaluation, establishment, production, plant nutrition, legume-grass combining 
ability, and grassland ecology in relation to soil fertility and animal production 
under different systerns of cutting, grazing, and integration of 
forage-livestock-tree cropping. However, Oyeran constraints in forage 
development and extension have limited forage cultivation for animal 
production. Nevertheless, the pasture research program has been fulfilling the 
changing needs of forage development for ruminant production in the 
country. Suggestions on forage research priorities, strategy, and formation of 
research prograrns based on available natural resources are also made. 
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Appendix 1. A strategic systems planning analysis for forage utilizatíon 
under plantation. 

Mission: To generate teehnology on the rational utilization of forage under 
plantation for ruminant production. 

Objective: To determine the teehnieal feasibility and eeonomie viability 
integratíon of forage and rurninants under plantation. 

Strategies: 

1. Understand the interrelationsmp of crop and forage availability. 

2. Understand forage eeology in association with animal production (for 
multiplication, fattening, and draft). 

3. Generate teehnical and economic models for a Decision Support System 
(DSS) for technology transfer on the íntegration of livestock with 
plantation crops. 

Programs: 

1. Relanonship between canopy (light penetratíon, forage production) and 
species succession; alteranon of spanal arrangement of tree crops; 
screening for shade tolerance of forage species. 

2. Relationship between energy availability in forages and different 
physiological stages of livestock production. 

3. Study interrelationshíp between forage and livestock on the production of 
tree crops (nutrient recycling, physical damage to tree crops and soils) 
with the presence of animals. 

4. Study o'ther factors (terrains, water availability, soil type, etc.) wmch affeet 
forage production. 

5. Development of mathematical and economic models for integratíon oi 
different ruminants under plantatíon crops. 

6. Transfer of technology on integration of livestock. 

19 



Appendix 2. A strategic systems planning analysis oC Corage evaluation. 

Mission: Screening, evaluation, and utilization of forage species. 

Objective: To obtain species with desirable characteristics (yieId, pest and 
disease toleran ce, shade toIerance, seed set) for different 
agroecological zones of Malaysia. 

Strategies: 

1. Continue introduction and screening of forage (exotic and natíve species) 
under different ecological zones. 

2. Screen for nutnent requirements Ín relation to soil fertility. 

3. Large-scale production assessment foc potentíal species under cutting and 
grazing system. 

4. Development of a local verificatíon trial and pilot projects for potentíal 
species. 

Programs: 

1. Germplasm collectíon and evaluatíon of exotic and natÍve forages 
under four ecological zones. 

, 
2. Development of fertilizer eegimes foe different species in different soil 

types. 

3. Rhizobium specificity study foe legumes in different soiIs and ecological 
zones. 

4. Compatibility study on legume-grass mixtures. 

5. Screening foe shade, acid soil, pest and disease tolerance, and seed sel. 

6. Productivity study under grazing and cutting foe promising species, 
including development of production modeIs. 

7. Demonstration and establishment of home-pIot forage and feeding system. 
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PASTURE AND FODDER PRODUCTION IN SRI LANKA: 
PRESENT STATUS AND FUTURE TRENDS 

L V. K. Liyanage* 

Introduction 

The republic oí Sri Lanka is a tropical island located between 5· 55' and 9· 
51' N and 79· 42' and 81· 53' E. The totalland area is 6.56 million hectares, 
extending to a maximum of 410 km in a north-south direction and 225 km in 
an east-west direction. Topographically, the island has a crown oi mountains 
rising to 2000-2400 m in the southcentral regian surraunded on all sides by 
fairly flat lowlands. Rivers radiate out from the highlands following geological 
faultlines. 

115 climate is characterized by small tluctuations in temperature and heavy 
rainfall intensity. There is a considerable variation in the amount and 
reliability oí monthly rainfall between agroecological zones and between 
locations within a zone. Rainfall mostly occurs as high-intensity precípitation, 
leading to excessive runoff and erosiono Qnly 500/0-60% of rainfall is effecíive. 

Three major agroecological zones, that is, the wet zone, dry zone. and 
intermediate zone. have been defined on the basis of rainfall pattern, soil, 
terrain, and natural vegetation (Figure 1). The wet zone receives an annual 
rainfall ranging from 1875 to 5000 mm, the intermediate zone between 1500 
and 2250 mm, and the dry zone from 875 to 1500 mm. These three zones 
have been further subdivided into seven agroecological zones: wet zone (low 
country, mid country, and up country); intermediate zone (low country. mid 
country, and up country); and dry zone (low country). The terms ·up country,· 
"mid country," and ''!ow country" are empirically used to denote altitude: hill 
country (> 900 m.a.s.!.); mid country (333-900 m.a.s.l.); and low country 
« 333 m.a.s.l.). The most widespread soils are the Alfisols, Ultisols, Oxisols, 
Histosols, Vertisols, and various Entisols. High soil acidity is predominant in 
many parís of the country. 

• Sri Lanka Councíl for Agricultural Research Policy, Sri Lanka; 
formerly, Head of the Division of Agronomy. Coconut Research 
Institute of Sri Lanka. (This paper includes the opinions of the author 
along with the views expressed by pasture agronomists and animal 
scientists of the country.) 
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Present Status of Ruminant Livestock in the Country 

Like many other developing countries, Sri Lanka is not self-sufficient in 
livestock production. The contribution of the dairy índustry has stagnated at 
around 2% of gross domestic production. Daily consumption of milk is 
around 840,000 liters, while national milk production is estimated at around 
450,000 liters per day. Imports of dairy products amount to nearly 50% oC the 
country's requirement, based on the present consumption level of about 1.2 
ounees per day (Rajaguru, 1986). With regard to other ruminant livestock 
species, goat and sheep production has remained rather static since 1953. 

The livestock statistics for 1982 indicate that cattle and buffalo populations 
in Sri Lanka are estimated at 1.698 million and 0.879 million, respectively 
(Table 1). Of these, 0.888 million and 0.403 million comprise female cattle 
and buffalo. More than 60% oí the total cow herd is considered unproductive. 

As in most parts of Asia, most Sri Lanka farmers involved in dairy farming 
belong to the category of small subsistence farmers. They normally keep 1-2 
milking animals as a subsidiary occupation to supplement their income. Milk 
production in srnall holdings is relatively low as a result of poor rnanagement. 
However, it has been estimated that a Iarger pereentage of present milk 
production is contributed by small dairy farms, practicing a "cut-and-carry" 
system of forage production, while a smaller percentage is produeed by 
specialist dairy Carmers and government farms. 

Pasture and Fodder Production 

According to distribution of land use, natural grasslands occupy 4% of the 
total cultivable land (6.56 million hectares) of the island. The total area 
available for herbage production in Sri Lanka as estirnated by a team from the 
Tropical Products Institute in 1979 is 100,000 hectares (Table 2). 

This inforrnation gives a general picture of the present situation, but land 
development projects (e.g., the Mabaweli Diversion Scheme) have resulted in 
some of the fertile land becoming unavailable for pasture and fodder 
production. In other instanees, high-value crops with export potential have 
emerged, and this has changed the entire agricultural land-use pattem. 

The present national milk production average per day for beef and buffalo 
cows taken together is 0.81liters per day. One of the main causes for low cow 
production of a local livestock herd is poor nutrition due to acute 
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Table 1. Ruainant Uvestoek population in Sri lria by agroclimetic zenes, 

Agrocllmotlc zone ~!nd of 1 jv .. toc~ 
Caute X IlUHalo " Goats 

by area by area 

Hitl and ",id country 223,200 13.14 108,000 12.28 69,900 

Low C-ot.l'\try wet zone 235,300 13.85 132,000 15.02 61,600 

Low COUltry dry zona 1,240,100 73.00 639,200 72.71 374,800 

Total 1,698,600 819,200 506,300 

SOOIlCC: Department of Cen .... and St.tlstles, 1982. 

reble 2. Total orea avaHable for herbage proó,Jetlon In Sr! Lanka. 

tand area 

tktlrrlgated hlghl8l'ds In the dry ZQI'\e 

"Vill .... and sl.lIar 18l'ds In the dry tone 

30X of area .mer COéorut 

Marglnel tes land In the mld c .... try 

511 01 hI!l ..... try te. estatea 

"P.tna .... lands in the hill cOYntry 

Herbage frcm paddy field& 

Roadsldes, etc. 

Other .... e •• formlng part 01 mixed- formlng 

hcmestearJ system9 in the wet lene 

Total 

• "Vill ..... ~ natur81 gr_l.nds In .tboergad landa In the dry zone; 
·Patno" = natural gr ... \8I'ds In the hitl COUltry abov<t 900 01.8.8.1. 

SOOIlCE: Slriwardena and el.rka, 1986. 
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1982. 

:r; 
by orea 

13.47 

12.04 

73.20 

Slleep :1: 
by area 

4,500 14.38 

700 2.29 

25,400 83.01 

30,600 

No. of hect.r .... 

325,000 

80,000 

140,000 

40,000 

4,500 

55,000 

30,000 

5,500 

20,000 

700,000 



shortage of forage. There is a seasonal shortage of herbage because of 
periodic droughts in all agroelimatie zones exeept the low country wet zone. 
The 17,000 ha of improved herbage area and the poorly organized forage 
eonservation program in the eountry are insufficient to overcome the herbage 
shortage of about 6 million tons and to satisfy the herbage requirement in lean 
periods. If 200,000 ha out of 100,000 ha eould be brought under improved 
pastures, it would be possible to produce 16 more liters of milk per hectare 
and increase rnilk eonsumption per capita per day by over 2 ounees. 

In assessing current utilization of available pasture and fodder resourees, it 
is neeessary to talce up each ecolagica1 zone separately and assess its 
patential. Even in the same ecological zone, method of utilization differs 
according to size of holding, factors goveming farmers' sonrees of income and 
means oí livelihood, and also the main agricultural systems of the area. 

Hill and mid country 

Kandy, Nnwara Eliya, part of Badulla, and Matale distriets cume under 
this zone. Elevation ranges frorn 333 to 900 rn.a.s.l. for the mid eountry and 
from 900 m.a.s.l. to the highest altitudes on the island for the hill country. 

Mid country 

Annual rainfall is around 2000 mm and is well distributed, resulting in 
even growth of grass throughout the year. Thus, feed conservation is not 
needed except during short spells of feed scarcities. The area is characterized 
by the presenee of a large number of srnall holdings, 0.5-2.0 ha each. Around 
40% oí smallholders keep cattle of exotic and crossbred types. They plant 
plots of improved pastures and adopt systerns of integrated farming with tea, 
eoconut, and paddy among the crops. Straw is utilized for feeding catde. 
They also cut grass from roadsides and paddy fields to supplement their 
Iimited supplies. 

HUI country 

Hill eountry is the main tea-producing area, having over 90% of land 
under tea. Most of this belongs to state plantations and a Httle to prívate 
estates. Smallholder dairy farmers are estate laborers who do not own any 
pasture lands. Apart from these, sorne estates provide a Iimited extent of land 
close to their hornesteads for fodder cultivation. Their herbage yields are 
gene rally better eompared to those oi the dry zone. The majority of cattJe 
owners have exotic breeds such as Friesian, Ayrshire, and Jersey, along with 
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other crosses. As high feed demand of these cattle cannot be met by grass 
alone, farmers resort to high levels oí concentrate feeding, which is about one 
ton per year. 

Apart from these small holdings, this area also has large estate farros 
established in the "wet Patna" land (Le., land in high-rainfall areas at an 
elevation oí aboye 1500 m). Average rainfall is abeut 2000 mm and is well 
distributed. Pastures are planted with Pennisetum c/andestinum and Paspalum 
varieties. Cattle reared are Freisian, Ayrshire, and Jersey breeds. 
Supplementary feeding of eoncentrates is carried out at the mte of 1-1.5 10ns 
per cow per year. 

Adjacent to the ''wet Patuas" are the "dry Patnas" (Le., lands in low-rainfall 
areas at an elevation of 900-1500 m) in the Badulla district. They receive a 
lesser rainfall of 1960 mm per year. Natural pastures are eomposed of 
low-yielding, coarse-type grasses, which provide poor grazing. 

Coconut Triangle 

The districts of Colombo, Kurunegala, and Kegalle comprise the Coconut 
Triangle, and, ecologically, the Iow country intermediate and wet zones fall 
under this area. Around 141,000 ha of coconut lands líe within the zone. 
Extensions of 2-3 ha and 0.5 ha of natural pastures and improved pastures, 
respectively, under eoeonut would be sufficient for an animal. Satisfactory 
pasture growth eould be obtained in new plantings up to the fifth year of 
coconuts, and again from about 30 years onward in adult plantations. The 
smallholders who comprise abeut 80% of the total holdings each own 1-2 head 
of cattle normally tethered to trees for grazing. The availability of high-value 
alternate crops and poor yields from animals have retarded the progress of 
pasture development. 

Dry mne 

Over 60% of the total cattle popuIation is accornmodated in this zone. 
Mostly, animals thrive on natural grasslands, which inelude abeut 80,000 ha of 
OVillu" land, around 300,000 ha of highlands, and 200,000 ha of paddy fields 
under stubble grazing. The "Villos" on the banks of the Mahaweli River 
represent sorne of the most intensively grazed areas in tbe dry zone. These 
lands are subjected to regular flooding during northeast monsoons (October to 
December) and beeome unavailable for grazing. Cattle are removed from the 
OVillus" to highland areas during this rainy season. In addition, about 200,000 
ha of fallow paddy fields that are cultivated only during the northeast monsoon 
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become available to cattle for a periad of abaut 5-6 months of the year. State 
farros in the dry zane represent an area of about 14,000 ha. 

Infrastructure ror Forage Research and Development 

AH pasture research and develapment programs before 1977 were handled by 
the Division of Animal Production and Health of the Department of 
Agriculture, under the Ministry of Agriculture. From 1977 to early 1989, the 
Ministry of Rural Industrial Development was responsible for pasture work. 
At present, tbese programs are handled by the Ministry of Agriculture, FoO<!, 
and Cooperatives, under the Ministry of State for Livestock and Dairy 
Development. Certain aspects of pasture work related to coconut, tea, and 
rubber are handled by the Ministry of Plantation Industries. 

Research on pasture and fodder is being conducted by the Veterinary 
Research Institute; Departments of Animal Science of the University of 
Peradeniya, University of Ruhuna, and Eastero University of Sri Lanka; 
Department of Veterinary Medicine of the University of Peradeniya; and the 
Department of Animal Science of Agriculture Faculties of the University of 
Matara and Batticaloa. Investigations by the Cropping Systems Project of the 
Department of Agriculture, the Asían Development Bank-sponsored Livestock 
Development Project, and the Sri Lanka-Swiss Dairy Development Project in 
the Eastem Province are also under way. The Coconut Research Institute of 
Sri Lanka, which has pioneered pasture research work in the Coconut Triangle 
for over 30 years, has now diverted its resourees toward crop-livestock 
integration, mostly in the intermediate and dry agroecological rones. 

Cultivation of improved pasture and fodder on state farros has been 
undertaken since rnid-1940. These farms were managed either by the 
Department of Animal Production and Health (DAPH) or by the National 
Livestock Development Board (NLDB). 

Varíous support plans have been introduced from time to time to 
encourage pasture cultivation among livestock farrns. They inelude the 
foIlowing: 

1. IDA/Dairy Development Project Loan Scheme for private farms in the 
mid country and Coconut Triangle. 

2. IDA HilI and Mid Country Estate Pasture Development Subsidy 
Scheme for planting pastures in state-owned plantations managed 

by government organizations, namely, the Janatha Estates 
Development Board (JEDB) and State Plantation Corporation (SPC). 
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3. Pasture establishment in the Coconut Triangle by the Coconut 
Cultivation Board. 

4. All-Island Pasture Assistance Scheme for paying subsidies on 
planting pastures in all parts of the country, through the DAPH. 

The Ministry of Rural Industrial Development. which was earlier 
responsible for pasture/livestock development programs, envisaged in 1986 a 
dairy development program through the Dairy Development Foundation 
(DDF), which generates funds from donated dairy commodities and from a 
WorId Bank loan. The Milk Industries of Lanka Company (MILCO). owned 
49% by rural milk producers and 51% by public investors, was also established 
in 1986, replacing the NationaJ Milk Board. 

Other organizations that are involved in pasture and dairy development 
programs in the country are the Mahaweli Authority of Sri Lanka, Nestles 
l.anka Umited, the Sri Lanka-ADB Uvestock Development Project, the 
Integrated Rural Development Project, the Sri Lanka-Netherlands Uvestock 
Development Project, the Sri Lanka-FinIand TechnicaJ Corporation, the Sri 
l.anka-Swiss Uvestock Development Project, and Sri Lanka Milk Foods 
Umited. 

Achievements in Pasture and Fodder Research 

The achievements and accepted recommendations for pasture and fodder are 
given below under four agroclimatic zones (Le., hilI country, mid country, dry 
rone, and Coconut Triangle). Information on pasture species, yield, fertilizer 
recommendations, and management practices relevant to each region are 
included. 

Recommendations for the hill country 

Pastures. Recommendations of pasture species for the well-drained soils 
in the wet rone below the 1500 m contour follow. 

Grasses: Panicum maximum (Guinea A and Guinea B); Pennisetum 
pwpureum (Napier); PaspaIum düatatum; Paspalum plicatulum¡ Setaria onceps; 
and hybrid Napier. 

Legumes: Desmodium intortum; Sty/osanthes¡ Velvet bean; and Desmodium 
uncinatum. 
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Fodder trees: Erythrina, Albizia, and Gliricidia. 

Recommendations for water-Iogged soils in the wet zone ínc1ude: for 
grasses, Paspalum plicatulum, Paspalum urvelle~ and Brachiaria mutica; and for 
legumes, Desmodium species. 

Recommendations for regions aboye 1500 m include: for grasses, 
Pennisetum clandestinum (Kikuyu); Setaria ancepsj Paspalum urve/leí; Tall 
Fescue; Dactylis glomerata (cocksfoot); and for legumes, Desmodium uncmatum 
(Silverleaf Desmodium). 

Recommendations for the "dry Patna" area include: for grasses, Brachiaria 
brizantha and Setaria anceps; for fodder, hybrid napier, sorghum (annuals), and 
Panicum maximum (Guinea B); for legumes, Desmodmm intortum (Greenleaf 
Desmodium), Stylosanthes species, and Velvet bean; and for fodder trees, 
Erythrina, Sesbania, and Gliricidia. 

The "dry Patua" lands are dominated by natural grass of the coarse 
tussocky type that is very low in fodder value. Three main categories are 
recognized: Cymbopogon confertiflorus (Mana), Chrysopogon zeylanica 
(Gavara), and Themeda tremula (Pini baru tana). 

Sithamparanatham (1966), working with temperate grasses in the wet zone, 
has shown that some temperate grass-legume combinations showed promise. 
These are Dactylis glomerata (cocksfoot) and Lolium species (rye grass) in 
combination with Trifolium pratense (red clover) and Trifo/mm repens (white 
clover). One Iimitation was that these grasses have to be reestablished over 
2-3 years and seeds have to be imported. These combinations aIso tended to 
be smothered by kikuyu grass if this grass existed in the vicinity or existed on 
the land prior to cultivation of the temperate grasses. 

Research has been carried out at the Tea Research Instítute on the use of 
grasses in the rehabilitation of tea Jand in order to eliminate root 
dísease-producing organisrns and parasitic nematodes and also to improve the 
soil structure and organic matter contento The choice of grasses was made on 
the basis of their ability to produce extensive root systerns. Guatemala grass 
(Tripsacum laxum) and Mana (Cymbopogon confertiflorus) have been 
extensively used on tea plantations, but these are of very poor quality as 
fodder grasses. Kikuyu grass, which Is predominant in the hill country wet 
zone, gave yields around 9000 kg/ha without any application oC fertilizer. 
When fertilized with 200 kg/ha of nitrogen, yield increases to nearly 15,000 
kg/ha. 
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Fertilizer. Por pasture establishment, a basal dressing of 1000 kg/ha of 
dolomite, 150 kg/ha of triple superphosphate, 200 kg/ha of muriate of potash, 
10 kg/ha of sulfur, and 5-6 kg/ha of minor elements is recornmended. A 
positive response was obtained when Ca, N, S, and K were applied. 

Por maintenance, the following quantities in kg/ha/year are recornmended 
for grass pastures: triple superphosphate, 100-150; muriate of potasb, 100-150; 
sulfur, 5-1; and dolomite, 500-1000. In addition, for pure grass stands, 300-500 
kg oC urea are recommended for application in 4 split doses. 

It is recornmended that cows on good kikuyu grass be fed on an individual 
production basis at the rate of a pound oi concentrate per 2 pints of milk 
produced in excess oi 8 pints. Investigations showed that Panicum maximum 
and Brachiaria, when well fertilized, can yield up to 11,000 kg/ha/year wben 
grown under young rubber trees. Under zero grazing, the carrying capacity is 
estimated to be 1 cows/ha. 

Reeommendations Cor tbe mid country 

Pastures. A number oi species have been tested irom time to time botb 
in varietal trials in small plot experiments as well as in field demonstrations. 
The results of those activities, together with the experiences of pasture 
specialists, have been put together in making these recornmendations. 

Guinea A and B, which are local ecotypes of Panicum maximum, have 
been traditionally utilized by farmers for feeding dairy cattle. Those grasses 
grow and persist on poor eroded soils and are abundantly available on waste 
lands. Guinea A is a sternmy, coarse, and early flowering fodder grass 
producing large quantities oi viable seed. Thus, multiplication is easy. Guinea 
B, on the other band, is not coarse and is preferred because of its leafiness 
and late-flowering habit. However, it does not produce enough viable seed 
and, therefore, its multiplication ability is limited. 

Those two grasses are easy to establish and manage under low soil fertility 
conditions and are therefore recommended for cultivation in situations where 
farmers are reluctant to make capital investment on establishment of imprnved 
pasture. 

In order to find more promising grasses and legumes, intensive research 
was initiated in the late 1960s. Work done during this period and the early 
19105 was mostly limited to grasses grown with the use of nitrogen fertilizer on 
fertile soils in proximity to the banks of the Mahaweli River. 
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Recommendations for fodder grasses inelude: Panicum maximum (ev. 
Guinea), Panicum maxímum (ev. Hamil), and hybrid Napier; for pasture 
grasses, B. decumbens, B. mziziensís, and B. brizantha; for legumes, Stylosanthes 
guianensís, Macrotyloma axillare, and Desmodium spp.; for tree fodder crops, 
Gliricidia, Leucaena, and Erythrina. 

Recommendations for the mid country dry zone include: for fodder 
grasses, Panicum maximum (ev. Guinea) and Panicum maximum (ev. Hamil); 
for pasture grasses, B. decumbens and B. brizantha; for legumes, Stylosanthes 
axillare, Siratro. Desmodium spp.; and for tree fodder crops, Gliricidia, 
Leucaena, and Erythrina. 

Recommendatlons for the dry zone 

Pastures. Recommendations for this area inelude: for fodder grasses. 
Panicum maximum (Guinea A), Panicum maximum (Guinea B), and Panicum 
maximum ev. Hamil; for pasture grasses, Brachiaria brizantha, B. mutica, B. 
ruziziensís, Cenchrus ciliarís, and Setaria anceps; for legumes, Siratro, 
Stylosanthes guianensis, Stylosanthes hamata, and Centrosema pubescens; for 
tree fodder, Gliricidia, Leucaena, and Erythrina. 

Fertilizer. For pasture establishment, 50 kg of triple superphosphate. 75 
kg of muriate of potash, 10 kg of sulfur, and 75 kg of urea are recommended. 
For maintenance. 100-200 kg of urea per hectare per year or 12 tons of 
organic manure per hectare per year are recommended. 

Pasture yields. Study results showed relatively consistent yields from 
grasses. B. mutica produced 12,445 kg/ha while the highest was 16,875 kg/ha 
for Setaria sphacelata. 

Reeommendations for tbe Coconut Triangle 

Recommendations for this area inelude: for pasture grasses. B. milliformis, 
B. briza.ntha, B. mziziensis, B. decumbens (Pangola). and B. dictyoneura; for 
fodder, Panicum maximum, hybrid Napier, and Setaria anceps; for legumes, 
Centrosema pubescens, P. phaseoloides, Macroptilium atropurpureum (Siratro). 
S. guia.nensís. and S. hamata; for legume fodder trees, L leucocephala and 
Gliricidia maculata. 

Fertillzer. Reeommendations for application per 0.4 ha after each 
harvesting include: on pasture grasses. 50 kg of ammonium sulfate or 25 kg of 
urea, 25 kg of saphos phosphate, and 25 kg of muriate of potash; on fodder 
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grasses, 25 kg of ammonium sulfate, 25 kg of saphos phosphate, and 25 kg of 
muriate of potash. In addition, coconuts should be fertilized with a coconut 
fertilizer mixture at the rate of 3 kg/palm. It was reported that dry matter 
yield of grasses increased with increases in the height of cutting, nitrogen 
application, and harvesting intervalo Resúlts also indicate that B. müliformis 
cannot any ¡onger be regarded as the pasture grass most suited to growing 
under coconut. 

Dry Season Feeding 

Straw 

lt is estimated that 3.5 million tons of crop residues are available annually 
(Siriwardena and Clarke, 1986). Of this, 2.7 million tons are rice straw. A 
considerable amount of research has beeo done in Sri Lanka on the use of 
rice straw as TUminant feed, both as treated straw and supplemented straw 
during the dry season. Animals yielding 4 liters of milk could be fed 
economically with straw supplemented either with urea or legume lcaves and a 
little low-cost concentrate. For purposes of urea supplementation of straw, 
sprinkling with a 2% solution of urea prior to feeding is recommended. For 
treatrnent, a minimum level of 4% urea in straw as a solution in a 1:1 ratio of 
water to straw is recommended. This straw is ensiled for 7-10 days under 
airtight conditions before use. 

Leguminous fodder trees 

Three legume fodder trees (Le., Gliricidia sepium. Leucaena leucocephala, 
and Erythrina) are recommended for cultivatíon. Considerable research 
information is available on the cultivation and utilizatíon of Gliricidia and 
Leucaena (Chadhokar and Lacamwasam, 1982; Uyanage and Wijeratne, 1987; 
Uyanage et al., 1989). 

Gliricidia. This tree grows well up to an elevation of about 1000 m.a.s.l. 
Establishment is generally by vegetative means. For large-scale plantíng, seeds 
are preferred. The leaf contains high protein levels between 23% and 27%. 
Generally, harvesting should be carried out every 3 montbs after a continuous 
growth of about 9 montbs after planting. Yield is 1 meter of fresh leaf 
material from trees along boundary fences in 1.0 ha of land. Continuous 
feeding of Gliricidia leaves has no adverse effects on the breeding of heifers, 
contrary to the belief among some dairy farmers. 
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Leucaena. This tree thrives on land where the pH i5 between 5.2 and 8.5. 
It i5 more productive on land below 150 m.a.s.l. Propagation is by seed, at the 
rate of 5-8 kg/ha. First harvesting afier planting is recommended at 8-12 
months. Yields oí up to 20 tons oí edible dry matter per hectare per year 
have been obtained. The ¡eaves have about 25% crude proteio. No adverse 
effects from feeding cattle on higher percentages of Leucaena were observed 
in trials on growing heifers. 

Erythrina. This is a quick-growing tree which grows well in most regions. 
Propagation is both by seeds and cuttings. The trees can be lopped every 2-3 
months and yields between 25 and 30 kg of fresh leaves per harvest per tree 
can be obtained. It has been demonstrated that a 450-kg cow fed a daíly 
ration of 25 kg of fresh Erythrina and 6 kg of rice straw could produce 8-10 
liters of milk per day without supplementary concentrate feeding. 

Constraints for Forage Research and Research Priorities 

It has been estimated that about 90% of current milk production i5 
contributed by small dairymen while the remaining 10% is produced by 
specialists, dairy farmers, and goverrunent farms. Present total milk 
production is estimated to be about 25% of the estimated total daíly 
requirement oí milk for the country (Rajaguru. 1919). 

Constraints 

Small farmers have been heavily dependent on concentrate feeding in the 
pasto Bu!, with the escalation in the price of feed, it became an uneconomic 
proposition. These farmers produced very líttle oí their own íorage. They are 
reluctant to grow forage on their own land as priority is for food and cash 
crops. Umited availability of land for forage cultivation enhances this 
problem. The task of changing the attitude of the farmer and promoting more 
scientific forage management is a formidable one since the farmer's animal 
enterprise is generalIy a sideline. 

Many farmers who have planted improved varieties under assistance 
schemes do not show sustained ¡nterest, and their plots show evidence of 
neglect afier some time. When forage is introduced to paddy farmers, they 
expect the same growth rate in seed forage as in paddy. When this is not 
evident, they lose interest. 

Planting materials (Le., cuttings and seeds) are not readily available to the 
farmer at reasonable distances fmm farms. The current production of forage 

33 



seeds ís concentrated in the private sector. A total of 78.5 tons per year ís 
handled by these firms, and the level of production ís determined by advance 
orders (Jayawarden, 1985). AIthough Sri Lanka could well produce its own 
requirements of pasture seeds, some climatic constraints indicate that levels of 
seed yields will be low (Humphreys, 1979). 

A lack of strategíc development centers and extension services ís also an 
important contnbuting constraint for forage development in the country. 
Furthermore, manpower development for forage research has been rather low, 
and inadequate trained manpower ís a major constraint. There has been a 
rapid decrease in effective funding for research in relation to the escalating 
cost of research materials. Therefore, the government allocatíon for research 
is fast becoming inadequate, even for infrastructure development and the 
maintenance of research-related support services. 

Research priorities 

Any research program aimed at defining nutritional limitations on forage 
production in Sri Lanka must pay particular attention to the incorporatíon of 
legumes into existing systems. Development of legume-based pasture can cut 
down on the cost of nitrogen fertilizers. Therefore, selection of pasture-fodder 
legumes suitable for various ecologícal zones with due regard to associated 
strains of Rhizobium should be made. 

It is important to develop an appropriate integration of pasture-fodder 
production with crops as associations (coconut, maize, cowpea, etc.), rotations 
(paddy-Iegume), relays (legume into paddy toward the end of the latter), or 
partition (part of the farm to crops and the other to pasture-fodder), with due 
consideration to size of holding, labor, and type of livestock in the various 
ecologícal zones. 

A continuous feed supply throughout the year for livestock through 
efficient utilization of pasture and fodder, crop residues, and agroindustrial 
byproducts, with mínimum levels of concentrates, should be developed. 

The efficiency of recycling farmyard manure and farm waste should be 
studied. 

Research on agroforestry systems to be introduced under reforestation by 
including tree fodders and pastures as intermediate crops should be initiated. 
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Many of these programs should be carried out on small holdings under 
actual farming conditions with maximum participation by tbe farmer himself. 
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FORAGE, PASTURE, AND GRASSLAND RESEARCH AND 
DEVEWPMENT PROGRAM OF THE PIDLIPPINES· 

Patricio S. Faylon and Elaine F. Lanting** 

Introduction 

Agriculture and natural resourees have always played vital roles in the 
Philippine economy. However, the promise of bountifuI harvests from these 
vast resourees can only be realized if research and development (R & D) is 
efficientIy and effectively managed to support production prograrns. Tbus, the 
Philippine Council for Agriculture, Forestry and Natural Resourees Research 
and Development (PCARRD) was established and mandated to be the central 
planning, coordinating, and monitoring agency to adminíster the national 
R & D program in agriculture, forestry, and natural resourees. As a central 
planning body, the major tasks of PCARRD are as follows: 

to formulate the national agriculture, forestry, and natural resourees 
research and development program based on a multidisciplinary, 
interagency, and systems approaeh; 

to establish a system of priori ti es for erop, livestock, forestry, farming 
systems, and socioeeonomic researeh and development, and to provide 
meaningful meehanisms for updating these priorities; and 

to program the allocation of all government revenues earmarked for 
agriculture, forestry, and natural resourees R & D to implement a 
dynamie natÍonal R & D programo 

Under PCARRD are five technícal divisions (Figure 1) that implement the 
task of evaluating R & D project proposals, monítoring, and reviewing 
programs and projects implemented by agencies under the national network of 
R & D centers and statious. Tbe technícal divisious' functions also ¡nelude 
manpower development, project development, workshop eoordination, and 
teehnology paekaging . 

• Paper presented during the Consultation Meeting on Tropical Pastures 
sponsored by CIAT and PCARRD, PCARRD Headquarters, Los Banos, 
Laguna, Philippines, 11-12 May 1989. 

** Director and Sr. Science Research Specialist, respectively, Livestock 
Research Division, PCARRD. 
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The Livestock Research Division (LRD) is one of the technical divisions 
mentioned earHer. There are six national cornmodity prograrns under it, 
namely, carabeef, beef and dairy, small ruminants, forage, pasture and 
grassland, and pork and poultry. Each of these cornmodities has its R & D 
directionsfthrusts and príority activities. Specifically, for forage and pasture, 
and grassland cornmodities, the thrusts are the production of quality forage 
crops and the development of efficient utilization schemes for ero presidues 
and agroindustrial byproducts as livestock feed. 

Commodity Industry Status 

The development of the Philippine livestock industry, particularly cattlc, water 
buffalo, goats, and sheep, depends Jargely on the productíon of good-quality 
forage crops and efficient utilizatíon of crop resíduesfagroindustrial byproducts 
that remaÍn the cheapest sources of feed for ruminants. 

In general, two types of livestock praduction systems exist, that is, 
cornmercial or ranch type and backyard or smallholder type. 

The cornmercial sector utilizes large, extensive grasslands on range areas 
of the country, which comprise more than 7 million hectares. According to the 
Bureau of Forest Development (BFD), of the Department of Enviromnent 
and Natural Resources, the local area of grazing lands under lease in 1984 was 
about 468,509 hectares being grazed by 183,000 head of catde, of which 21,600 
were sold, at a value around P88 M. However, witb the approval and 
implementation of the Comprehensive Agrarian Reform Law (CARL), these 
grazing areas will decrease tremendously. 

Practically all goats and water buffalo and the majority of cattle are in the 
hands of the backyard farmer. They are integrated into cropping systems and 
subsist mainIy on weeds, crap residues, and other byproducts from 3.5 million 
hectares of rice land, 3.1 million hectares of maize land, 3.0 million hectares 
of coconut land, and 425,000 hectares of 5ugarcane plantations. It is estimated 
that about 11 million cattle and water buffalo could easily be fed in small 
feedlots and in backyards by available farm waste products and byproducts. In 
1988, tbere were only about 4.2 miJIion head of catUe and water buffaJo raised 
on backyard farms. 

In addition to open grassland, there are about 15 million hectares of 
forested areas that are potentially available for commercial grazing. 



Major Problems oC the Livestock Industry vis-a-vis Forage, 
Pasture, and Grassland 

The economícally important problems that hinder tbe growtb of tbe industry 
are as follows: 

1. Low productivity and seasonal availability oí native pastures. Tbe native 
grass species (Imperata and Themeda) tbat domínate tbe open grassland 
produce dry matter of low quality and quantity. Tbeir growth pattero is 
dependent on soil moisture/precipitation, thus rnaking feed availability 
seasonal. Continuous utilization of pasture results in soil fertility 
depletion. It was estirnated that a majority of the native grassland has a 
carrying capacity of oruy 0.25 AU Iha, and is capable of producing 15-25 kg 
of meat per ha annually. 

2. Low quality of forage fed on a cut-and-carry basis. 
3. Inefficient utilization of crop residues and farrn byproducts. 
4. A need for support services 10 lessen tbe constraints facing the Iivestock 

industry, such as lack of available seed stock, poor animal nutrition, and 
Iack oi trained manpower in forage, pasture, and grassland R & D. 

R & D Tbrusts/Directions and Priority R & D Areas Cor Forage, 
Pasture, and Grassland Commodities 

PCARRD's rnandate to develop a responsive and dynamíc national research 
and development program necessitates that R & D directions and priority 
research and development areas be adequately identified. With established 
research priorities, researchers are given guidance on what areas of concero 
should receive emphasis in terrns of efforts and resources. Likewise, both 
researchers and donor agencies are provided with criteria on the relevance, 
timeliness, and wortb of proposed research activities. 

Priority research areas for forage, pasture, and grassland cornrnodities are 
presented in Table 1. As with priority research areas of other national R & D 
cornrnodities, these priority areas were defined and identified by the National 
Cornrnodity Tearn, in consultation with the regional R & D staff and private 
sector, taking into consideration both the national and regional development 
needs of the livestock sector. 
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Table 1. Priority research areas for forage, pasture. ard grassland coomodities (~~ 
the National forage, Pasture. and Grasslands Carmodity Team, 6 OCtober 1987). 

Priority Research area 

2 

3 

4 

5 

(; 

GeNttplasm evaluatian and sced proc::iuction 

Integration 01 fodder crops snd utilization of farm byproducts 1n 

various crq::ping SystefnS 

soci oeconomice: of fodder crop'" ivestock int~rated fanning $ystCIIS 

erO!> protection 

Managemont and util ization of paStUfe in open grossland and tr ... 
pl8lltation 

Pollc:y studies 

National Forage. Pasture, and Grasslands R & D Network 

One of the major mandates of PCARRQ is to establish, support, and manage 
the operation of a nationaJ network of centers of excellence for the various 
R & D programs. 

Research centers were identified on the basis of: agroclimatic suitability of 
the area (where the center or station is located) to the production of pasture 
crops; accessibility of the center or station to the livestock industry and target 
clientele; availabiJity of R & D expertise in the area; and other livestock 
industry-oríented considerations. 

With this national R & D network, PCARRD envisions making an impact 
through relevant problem-oriented R & D projects to provide immediate 
solutions to problems encountered in the various regions where the 
agenciesfinstitutions are strategically located. 

The Forage, Pasture, and Grasslands R & D Network is shown in Figure 2 
and Table 2. There are two national centers, namely, the University of the 
Philippines at Los Banos (UPLB) in Luzon, for smallholder production 
systems, and Central Mindanao University (CMU) in Mindanao, for 
ranch-type production systems. The Visayas State College of Agriculture in 
Baybay, Leyte, is identified as a regional center in the Visayas. There are 21 
cooperating stations comprising the stations of the Department of Agriculture, 
state colleges and universities, and prívate farms. 
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MMSU -------'r 
CSU 

DMMMSU -~-- • 

OA-8SF-~-~ 

PAC ----~.-__C-_' 

DSAC ------.,..lI 

WVSU 

DA-USF 

PNAC ---7'-../ 

--- ISU 

~------ UPLB (smallholders) 
alo.~'. 

.r---CSSAC 

r:¡---- OA-SOF 

DA-MSF 

.~~~~.?-+----~ 

'-"'A.I-'=.l.\--- ViSCA 

d§---- OA-MRGRTC 

.-'r-- CMU (rallge) 

DA-BLC ----..;0= __ _ ___ +-_ DA-M.laybalay SF 

• National Centers 

... Regional Center 

• Cooperating Statioos 

Figure 2. Forage, Pasture, and Grasslands R & D Network. 
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Table 2. The Forage, Pasture, and Grasslands R & U Network. 

R & D centers 

Hational center 

Regional eenter 

Cooperating stations 

Institutions 

UP at LOS Baños < .... llholder fa .... ) 
Central Mindanao University (ranch type) 

Vissyss State Cotlege of Agriculture 

Central Luzon Stete University 
Mariano Marcos State University (smallholder farm) 
¡sabela State University 
Cagayan State Universfty-Piat 
pal_.en Natio,,!,l Agricul tural Coll_ 
Camerinos Sur state Agricultura! Coll_ 
Un, vera ¡ ty of Scuthern Mi rdaoao 

Don Mariano Marcos Memorial State University 
DA~Ba9Uio Stock Farm 
P""",,ng. Agrícu! tuca! College 
Don Severioo Agricultural College 
DA-Milagros Stock Farm 

DA-Sorsogon Oairy Farm 
DA*ta Carlota Stock Farm 
OA-Ubay Stock Farm 

DA-Malltbog Regional Goat Res •• rch and Tralning Cente, 

OA·Sagl~ U"".tock Conp!ex 
OA-Malaybalay Stock Farm 

ANSA cattla and crop F ..... 
panay POlytechnlc Sute College 

Westem "isayas State university 

Forage, Pasture, and Grasslands Research and Development 
Program 

Completed and ongoing activities 

Forage, pasture, and grasslands R & D outputs generated by the national 
research system cover such disciplines as grassland ecology, soil fertility and 
legume bacteriology, crop improvement, seed production technology, culture 
and management, and fodder integration with existing cropping systems. 

For the purpose of this consultation meeting, this paper deals largely with 
what has been done and has to be done as far as pasture crop improvement 
and utílizatíon are concerned. 

Introductíon oí pasture species was started in 1904 by the defunct Bureau 
of Agriculture. Since then, the University of the Philippines at Los Baños, the 
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Bureau of Animal Industry, and other state colleges and universities have 
taken an active interest in pasture development. 

In 1972, the Nationa! Cooperative Pasture R & D Program (NCPRDP) 
was launched to support the national livestock prograrn through the 
development of improved pastures. The program consisted of pasture seed 
production, applied research, graduate training, and extension, among other 
aspects. 

A total of 65 grass species and 27 legume species that are being used as 
livestock feed were identified and evaluated. Twenty-one grass species and 4 
legume species showed potential as forage crops. 

Accessions oí different pasture grass and legume species from 
intemational organizations had been evaluated and tested by various 
governrnent agencies. As a result, 12 species/cultivars of grasses and !egumes 
were inítially recommended for pasture improvement and development. 
Grasses included: Napier grass (Pennisetwn purpureum), Guinea grass 
(panicum maximum), Para grass (Brachiaria mutica), Kennedy ruzi (Brachiaria 
ruziziensis), Signal grass (Brachiaria decumbens), African Star grass (Cynodon 
plectostachyus), and Alabang x Dichanthium aristatum. Legumes included: 
Centro (Centrosema pubescens), Ipil-ipil (Leucaena leucocephala), Stylo 
(Stylosanthes guianensis), Siratro (Macroptilium atropurpureum), and Townsville 
stylo (Stylosanthes humilis). The same species are still being recornrnended up 
to the present, except for S. guianensis, because of its susceptibility to 
anthracnose. 

Vast efforts were a150 invested in colleetion, screeníng, and adaptability 
trials of leucaena. However, in míd-1985, leucaena plants were severely 
infested with jumping plant !iee (psyllids). resulting in drying and defoliation of 
most of these trees throughout the country. The infestation brought 
detrimental effects to the Philippine Jivestock and poultry industry. 

Performance trials for pasture crops were established in flve ecological 
zones that showed the potential of Brachiaria decumbens and B. humidicola, 
along with traditional grass species such as Napier, Guinea grass, Star grass, 
and Para grass for pasture development. The tríals also showed outstanding 
performance of Cook and Seca stylos over other legume species. Detailed 
results and progress of forage and pasture crop performance tríals in different 
agroclímatíc conditions of the country, as well as germplasm collection and 
evaluation, will be reported by another author. 
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In the pasto results of forage and pasture performance trials conducted in 
different areas of the country were very difficult to integrate to come up with 
one "package" recornmendation. This is due to the absence of standardized 
R & D verificationjevaluation procedures to follow, unlike in other crops 
being tested or evaluated for performance under the National Crop Testing 
Program (NeT). Starting in 1989, however, researchers involved in forage and 
pasture performance tríals will be using one and the same set of mteria. A 
prepared manual identified the research leader and the lead implementing 
agencies of the various R & D activities. 

Proposed activities 

Germplasm evaluation and development of seed production technology 
are the current priority research areas in forage, pasture, and grassIand 
cornmodities. At least Cor the next five years, researchers will focus their 
attention on these areas of concern. Specifically, the following activities shall 
be undertaken: 

The collection and evaluation of germplasm 10 improve the existing 
gene pool of Philippine forage, pasture, and grassland species. 

The conductíng of performancejadaptability triaIs of new varieties or 
species in the different ecological zones or different production 
systems to determine their performance under these varied 
conditions. The irnmediate concern is to identify forage/pasture crops 
oi outstanding performance under plantatíons and even in problem or 
marginal soils for cut-and-carry (semi-confinement) and grazíng 
productíon systems. 

Screeníng for disease resistance of the dífferent forage and pasture 
species. 

Generation of seed production technology lo ensure availability of 
seed stocks for distribution to farmers. 

Setting up of seed production centers at strategic locations to produce 
cornmercial volume of high-quality seeds of each recommended forage 
and pasture crop. 

AlI of the aboye major tasks of the national forage, pasture, and grassland 
commodity program seek to improve the stability and productivity of the 
livestock industry. 
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REGIONAL PERFORMANCE EVALUATION TRIALS FOR 
PASTURE CROPS IN THE PHILIPPINES 

F. A Moog* 

Introduction 

The introduetion of ímproved pasture speeies to the Philippines was started by 
the now defunet Bureau of Agriculture in 1904, and until the sixties pasture 
species introduction received great attention. However, tbere bad been no 
systematíc effort to screen and evaluate introductions witb the exception of 
work at the Dairy Training and Research Institute (DTRO at the University of 
the Philippines at Los Banos (UPLB) in the late sixties. 

The íntroductions, however, managed to spread around at various 
government stations and among more progressive farmers, either intentionally 
or by chanceo No records were kept of adaptability, production, reaction to 
pests and diseases, and the like. 

Nevertheless, in spite of the lack of a formal system of regional variety 
trials, both government workers and farmers have identified over the years 
(largely through empírical observations) the pasture species which are more 
adapted and productive under local growing conditions. 

In 1973, the Bureau of Animal Industry (BAl) began to take an active 
¡nterest in developing apasture improvement program and planted on a mueh 
larger seale the most promísing species from its smaU-plot tríals at its major 
stock farros. 

Earlier reeommendations in the seleetion of species were mainly based on 
studies conducted in conditions isolated from UPLB, results oC wbieh bad 
limíted applications. 

Existing Regional Evaluation Trials 

In 1985, PCARRD (Philippine Council for Agriculture, Foresty and Natural 
ResouTees Research and DeveJopment) initiated regional performance 

* Pbilippine CounciJ for Agriculture, Forestry and Natural Resources 
Research and Development. 
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evaluatíon tríals for forage crops which are implemented by the Bureau of 
Animal Industry. Their primary objectives are to set up permanent sites for 
the nationaI crop triaIs on forage and pasture; thus, the major criterion 
considered in síte selection is the presence oí regular staff who wiIl handle tbe 
project long term or on a continuíng basis. 

Project Sites 

The tríals were set up in different ecologicaI regions with major livestock 
concentrations (Figure 1). Characteristics of the sites are shown in Table 1. 

Procedure and methodology 

The project was the first attempt to have standardized methodology in 
forage evaluation trials. 

Plots measuring 3 x 5 meters were made and laid out in randomized 
complete block designs with three replications at all sites. 

Grass species/cultivars were planted using root stocks and seed at 50 x 
50 cm. Legume seeds were drilled in rows 50 cm aparto Species/cuItivars 
tested are shown ín Tables 2 and 3. Planting was done at the onset oí the 
rainy season in 1985. 

Fertilization was done at tbe rate of 100-50-50 and 0-50-50 kg 
N-P-K/ha/year for grasses and legumes, respectively. Weeding was done 
whenever necessary. 

Number of days to seeding and herbage yield were recorded. Incidence of 
iosect and pest attack was also noted. 

All grass specíes were ínitially cut in October and December 1985 and 
every 45 days thereafter. lnidal harvest of legumes was made in December 
1985 and March and April 1986 at Sorsogon, Masbate, Bohol, and lsabela 
sites, respectively. lnitial cutting of both grasses and legumes in Bukidnon was 
done in April 1986. 

Summary of Results 

Variations in the performance of the various species at difierent locatíons 
were observed. Table 4 shows the high-yielding species or varieties at 
differen~ locatioos arranged according to their performance. 
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¡sabela Br&eding Station 

LUZON 

ANSA Farm 

\J ~ a 
~di 

Sorsogon Oairy Farm 

Milagms Stock Farm 

Ubay Stock Farm 

Mataybal.y Stock Farm 

Figure 1. Locations of existing regional evaluation trials for pasture crops. 
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Table 1. Site descriptions. 

Factor Si.!e 
Hagan, Milagros, $orsogonf Ubay. llalaybalay. lipa, 
Isabel a Masbate Sorsogon B<>hol Buk ; '*"'" Batangas 

el imate Oistinct No pro~ No dry No pro" No pro- Distinct wet 
w.t aro oolJ'lCed se6Son but nounced nounced aro dry 
dry maxirrun very ffi8XllTun maxl1llU1l periad 

period rain pro~ rain rain 
perlad TlOLIlCed perlad perlad 

ma:x illUll 

rain 
pedad 

Rninfall 

Annual 
mean (1lIIl) 1574 2000 2810 1800 2300 2632 

No. of 

dry months 6 1·3 O 1·3 1'3 5 

Soi'ls 

Typo llegan Ubay Castilla Ubay Adtuyon Lipa elay 

clay clay clay cley clay 

pH 5-6 4.9 5-5.9 6.1-6.4 4.6-5.4 5.8 

CM (%) low 5,5.75 3 4 sufficient 
suTficient sufficient 

p (-¡ sufficient 15 10 16 12 sufficieot 
deflcient deflcfent deficient deficient 

suffident deficient ""ficlent defictent deficient def le ient 

The tríals show the potentia! of Signa! grass (B. decumbens) and B. 
humidicola as well as the Setarias in the wet areas of Sorsogon, Masbate, 
Bohol, and Bukidnon. Their production is comparable to cornmonly grown 
Napier and Guinea grass. 
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roble 2. Grass tested at different tocations in the Philfpplnes. 

Grus bBtion 

¡s.bela SOl"sogon Bohol M •• bate Bukiti'lon Betangas 

Guinea grass x x x " " x 

Napier x " x " x x 

Paragress x x x " x x 

Stargrass x x x x x x 

Sigoal gtass x x x x x " 
Pangola x x x x " x 

USA Boff.l x x x X x x 

Kennedy ruz; x x x x " x 

N.ndl x x x x 

NarQk x x 

KaZ\ll1!juta x x x x 

Splendida x x x 

HuRidlool. x x x x x 

Rhodes (pi oneer) x x x x x 

Rhodes (COlUda) x x " x x x 

Rhodes (Samfordl x x 

Rhode. (toeal) x x x x 

f· f2l ig~y~YJl x x x x x 

f. notst"" x 

Rodd's aoy x x x x x 

Gayndah x x x x 

Urochloo (SObi) x x x x x 

O.UI. x 

§.~ " 
Klkuyu x 

!l. bri~lnthS! x 

f. r!!Il!:!ll! x 

Tafwan -Napter x 
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Table 3. ~e_ apee;es tested at different locatíOl'\$ in the Phn íppi.,.,.. 

Speel .. ~9SatiQ!! 

lsabela Sorsogon Bonol /!asllate Bukidnon Sat"",," 

Grah ... " x x x x 

too!< atylo x x x " x 

seca .tylo " " " " " 
Greenleaf x x " x " 
Hlgh..,rth x • x x X 

Ronga; x x x x X 

Sil'atro X x " X " 
Tropical l<u;jzu x x x x X 

a 
lpil-ipH x x x x • 
M. axiltare x x x x x 

Tinaroo x " x x " 
COopar X X " " " b 
C!!llt ......... x " x " x 

0IIa1 Ifol 1m x • x 

11l!I11i!lÍl[.§ x x 

a. Th ...... variatí ... , Cl.rningh .... K-2/!. and K·S. 

b. Two varietl ... , CIAr L1ne 438 and local. 

Among the Iegumes, Cook and Seca stylos are most outstandíng. 
DeslrWdium ovaIifolium also shows potential. 

Application of Results 

Evaluation triaIs gave us the opportunity to test a wide muge of 
speciesjvarietíes at six Iocations and their results gave us confidence on what 
speciesjvarietíes to evaluare further in the conten of animal utilizatíon and 
grazing management. Furtber studies on grass-Iegume combinations and 
fertilizer and deroliation requirements could be made among fue promising 
and bigh-yielding species identified. 
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rabIe 4. »f9h~yietding pasture grasses and' legl.ll'leS at dtfferent locations in the Philippines. 

Type loeatjon 

Isabel. SONrogon Masbote Ubay Bul<idnon AnSa (lipa) 

Gra •• e. Rodd' • Say Hapler Gul ..... Signal Slgnal Napler 

Pl icatulun Signal H .... ¡dlcol. H ..... ¡dicol. Guinea Slgnat 

Napier " .... idicol. Napiar Guinea Nepi ... K.n.ngut. 

Hunidicola KlIZlngula Rodd's Soy Para Splendida Hunldi •• I. 

Guinea Naro!< Pl icatul\.ll1 Splendlda callide Rbodea Guinea 

Pangol. Gufne:a Handi Pangol. Hunidi""l. Stargrass 

Signal Signat KaZ\.m9ul. 

111 legunos CooI< Stylo Seca Stylo Coo!< Styt. Seca Stylo Sac. Styto .... 
Seca Stylo Grabam stylo Archer 011.1 itol i ..... Greent.at 

Centro Seca itylo Seca Cook Stylo Desmodillll 

Si retro av_llfoll ..... Kuitu Si retro too!< Stylo 

Grabam Stylo KlJázu Grabam itylo Centro centro 

Sir.tro 

OII.lIfoll ..... 



New Directions in Forage and Pasture Species Performance Trials 

A "Manual on the Regional Performance Trials for Forage and Pasture Crops" 
had been designed during the PCARRD-sponsored consultation workshop held 
March 16-17, 1989, involving a number of concemed forage and pasture 
researchers in the country. During the workshop, research centers and 
institutions were assigned tasks to concentrate on. Figures 2, 3, and 4 show 
the different testing sites for three production systems (i.e., cut-and-carry, 
integration with plantation crops, and grazing). Testing sites have narrowed 
down the genera researchers will be working on under each production system. 

The main feature of the manual is the standardized methodology to be 
adopted by researchers or insti tutions involved. In addition, the Institute oí 
Plant Breeding (at UPLB) is given the principal task of handling the 
observational nursery and the preliminary performance trial (everybody tried 
to do these before). 
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PetlnisBrum, Panicum, and SerNla 
Leucaena and Glirlcidia 

Panicum 
G5ricidis, E1ythtfna, 
and Leucaana 

LUZON 

l'ennIseIum and PanIcum 
Gllr/cldfll. D6sm0dium, 
and L.eucsona 

PennitJ9Ium and BrachIatIa 
GIItIcidis and Leucaerta 

Figure 2. Regional performance testíng sites for cut-and-cany production 
system. 
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Figure 3. Regional performance testing sites under plantation crops. 
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Br8chlarl8 and pan/curo 
COl'Itrosama and StyIo 

LUZON 

_aria and P8fIIcum 
Slratro and Cenfm 

Figure 4. Regional performance testing sites for range/grazing production 
system. 
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TROPICAL PASTURE RESEARCH IN CHINA: 
PRESENT AND FUTURE 

He Chaozu and Jiang Houming* 

In tropical and subtropical China, there are about 7,000,000 ha of natural 
grassland, mainly scattered over the hilly area and having very low productivity 
(2-3 ha of grassland can only carry 1 head of cattle), whose annual meat 
production is 30-40 kgjhead. RecentIy, the Chínese government has paid 
attention to grassland development in South China and 30,000 ha of natural 
grassland have been improved in the region. As a result, 1 ha of improved 
grassland can carry 1 head of cattle and annual meat production is 120-140 
kgjhead. 

In recent years, because oi a shortage of grain and foodstuffs, using forage 
meal as feed is another important way to improve pasture production in 
tropical and subtropical China. In Guangdong Province, 5000 ha of forage 
legumes have been intercropped with fruit trees for forage meal production. 

Tropical pasture research is now conducted mainly on introduction and 
evaluation, forage agronomy, selection, and cultivation techniques. Several 
varieties have been selected and recommended for commercial use. Advances 
have also been made in pasture development. 

Current Research 

The South China Acaderny of Tropical Crops (SCATC) first conducted 
tropical pasture research in China in the late 1950s, with introduction and 
evaluation of tropical pastures being carried out at the institution. SCATC has 
directly or indirectly released most cultivars used for tropical pasture 
production in China. In 1986, a Tropical Pasture Research Center was set up 
at SCATC and provide{! with instruments and devices by the Ministry of 
Agriculture. The Tropical Pasture Research Center has 12 researchers, 
including 2 senior research fellows and 2 research associates, carrying out the 
following research projects on tropical pastures. 

• Tropical Pasture Researc!J. Center oí the South China Academy of 
Tropical Crops (SCATC). Danxian, Hainan, China. 
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1. Tropical pasture germplasm collection, introduction, evaluation, and 
seleetion. 

In collaboration with the Centro Internacional de Agricultura Tropical 
(CIAT), the Tropical Pasture Research Center has colleeted native pasture 
germplasm in tropical China (mainly on Hainan Island) and introduced exotic 
germplasm, maintaining over 700 accessions of grasses and legumes. Regional 
trials were condueted with sorne superior grasses and legumes in different 
ecosystems afier prelirninary evaluation. Besides the Australian varietíes, 
StyÚJsanthes guianensis CIAT 184 was released to farms in 1987, and over 1000 
ha were established by 1988, mainly by intercropping with Cruit trees for forage 
meal production. Sorne prornising accession.<;, Brachiaria decumbens CIAT 606. 
Andropogon gayanus CIAT 621, and Kinggrass, among others, are under trials. 

2. Cultivation and utilization of Leucaena leucocephala. 

Research has been done on introduction, evaluation, ecology, biology, and 
cultivation techniques of L leucocephala. Superior varieties have been 
screened with suitable cultivation techniques (rhizobia nodulation, planting 
density, cutting, fertilizer application, etc.). A germplasm garden of Leucaena 
(including 72 accessions of L leucocephala and another 8 species of the genus) 
was set up for maintenance. Over 2000 ha of L leucocephala were established 
by 1988, for forage, reforestation, firewood production, and shade trees for 
coffee. 

3. Tropical pasture development. 

Research on tropical pasture development at the Tropical Pasture 
Research Center is aimed at 700,000 ha oC natural grassland in Hainan, where 
catúe and goats graze with poor management and low productivity. 
Developing techniques of establishment and management oí artificial grassland 
and selecting suitable grass-Iegume associations are under way in research. 
On Hainan Island, there are about 4000 ha of artificial grassland, yielding 
4.5-9.0 t/ha of DM annually, offering a productivity 3-6 times higher than that 
oí a natural one, and its carryíng capacity can be double. 

4. Tropical pasture seed production. 

Tropical China, located on the north edge of the tropies, has low winter 
temperatures, which affeet pasture seed production seriously. But southern 
Hainan is an ideal place Cor pasture seed produetion because oí its year-round 
high temperature and good condition of illumination. Research on tropical 
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pasture seed production seeks to promote techniques (including seeding, 
establishment, fertilizer, weed and disease control, harvesting, and cleaning) to 
inccease productivity and quality. In 1988, 20,000 kg of tropical pasture seed 
were produeed in southern Hainan (Table 1), and most of it was sold to 
mainland China. 

5. Research on utilization of tropical forage meal. 

After the suecessfuI intercropping of forage legumes with fruit trees in 
Guangdong Provinee, great importance has been attaehed to the utílization of 
tropical forage meal, and the area has increased to 1000 ha. Tbe forage 
legumes are OnlY varieties oC the genus Stylosanthes, of which forage meal 
contains 12%-16% erude proteio, and mineral nutrition and vitamius, used as 
feed for pigs and ehiekeus. Experiments have shown that prepared feed that 
eontains 15% forage meal does not have any significant difference from 
normal ones, so that large amounts of feed grain are saved, and the cost of 
foodstuffs is lowered. Ten thousand tous oí {orage meal were produced in 
Guangdong Province in 1988. Research emphasized cultivation techniques oC 
forage legume intercropping with fruit trees, along with Corage meal 
processing, feed mixing, and feeding effeet. 

Highljghts and Strategies of Tropical Pasture Research 

By 2000, highlights of tropical pasture research in China will be the following: 

1. Collectioo, introduction, maintenance, and identification of tropical 
pasture germplasm; evaluating, screening, and extending high-yielding, 
good-quality, and disease-tolerant varieties. 

2. Research on ecology and edaphology of tropical grasslands to direct 
grassland improvement and rnanagement toward boosting its productivity. 

3. Development of tropical forage meal. 

4. Techniques of tropical pasture seed production. 

Although the output value of improved tropical grassland is 
120-150 Chinese yuan/ha, the average of ail grasslands in China is only 
15 Chinese yuan/ha, and that of tropical grassland is 30 Chinese yuan/ha. 
Tbrough strengthening tropical pasture research to improve tropical pasture 
varieties and grassland management, the following achievements will be made 
by 2000: 
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rabIe 1. Seed y!eld of tropical pastures (ledong, HBinan, China, 1988). 

VSl"ieties Ar .. Yield Total yie\d 

(ha) (kg/ha) (k9) 

Stylosanthes. guianensis 25 315 7875 

cv .. Granam 

~. gujanensjs CIAT 184 14 300 4200 

§. scabra CV~ seca 4 450 1800 

~. ~ evc verano 2 975 1950 

Melinis minutiflora 6 45G 2700 

Total 51 18,525 

1. To screen 5-10 high-yielding, good-quality varieties with high tolerance 
to climatic. edaphic, and biotic constraints, whose yield wiil íncrease 200/0-30%. 

2. To increase stocking rate to 15 AU/ha and annual meat production to 
300 kg/ha. 

3. Yield of tropical forage meal will be raised to 10 t/ha and forage meal 
prepared feed wilI be produced cornmercially. 

Constraints 

Because of poor management, improved grasslands degrade seriously on 
Hainan Island and economic benefits are Iow. Weeds and shrubs (Eupatorium 
odoratum, Vitex trifolia, Hanisonia peiforata, and Erioglossum rubigirwsum, etc.) 
for rapid recovery are difficult to control economically. 

Large-scale experiments. such as grassland improvement and grazing 
systems, cannot be conducted because funds are limited. 

Since there is no tropical pastures discipline in universities in China, 
human resources are poor. 

Suggestions 

Government should increase funds for tropical pasture research and 
strengthen human resources of the Tropical Pasture Research Center in order 
to build it up as a multidisciplinary institution in this research area. 
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International colIaboration should be strengthened through exchanging 
germplasm and information. We hope that international organizations and 
institutions will support our tropical pasture research with funds and by 
training researchers. 
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PASTURE AND FORAGE CROP RESEARCH WORK 
IN THAILAND* 

Chanchai ManidoolU 

Introductiou 

Traditionally, pastures and forage crops have not appeared to playa leading 
role in Thai agriculture, which is characterized by crop dominance. Rice, 
cassava, coro, sugarcane, pineapple, and rubber are the main crops that 
provide the majar part of income from the agricultural sector. Most ruminant 
animals are kept for a farm power source and farming is mainIy subsistence 
type. Thu5, the chance to adopt and maintain improved pasture is very low. 
Growing grass is considered less attractive than other types of farming. 

However, appreciable change has occurred over the last few years when 
price depression of important crops was felt. Since that time, thought has 
been given to the important role of livestock, especially for ruminant animals, 
to serve as a buffer or preventive measure against crop failure and price risk. 
Improvement of stock breeds and provision of necessary services such as 
artificial insemination, animal health, and pasture seed distribution were 
urgently made. At the same time, dairy development is rapidly progressing. 
AiI these happenings have direct impact on the work of pastures and forage 
crops in Thailand, and the trend of pasture development is favorable. This 
can be seen from the trend of forage seed prodllction, which has increased 
from a few tons in 1975 to 505 tons in 1988, not to mention vegetative 
planting materials, which accollnt for severa! thousand tons. 

Organization and Resources 

Forage research 

There is no official national body to coordinate, supervise, or administer 
research work. Different institutions have their own research prograrns and 

* Consultation meeting organized by CIA T in Los Banos, Philippines, 
11-12 May 1989. 

** Director, Division of Animal Nutrition, Department of Uvestock 
Development, Bangkok 10400, Thailand. 
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facilities, and the capacity to perform pasture research depends on the 
availability of funds, which always fal! below par. 

Recently. through the Australian Center for Intemational Agricultural 
Research (ACIAR) program in Australia, the forage research network was 
established and an in-country coordinator set up with representatives from 
several institutions being nominated to become core members. TIte members 
meet regularly to discuss the research plan. But, problems of financial support 
still were not solved. 

The most active institution doing research on pastures is the Department 
of Animal Science of Khon Kaen University in the northeast. It is well 
equipped with both personnel and research facilities. lt is interested in plant 
selection, ley farming, and nutritive-value studies. It also offers postgraduate 
study on pastures. 

Kasetsart University, situated in the low plain of the central region, is also 
doing some research work on tropical pastures. Its main interests are forage 
for dairy cattle and high-quality beef fattening. It has established c10se 
cooperation with the Dairy Farm Promotion Organization (DPO), which 
provides necessary facilities for research and dairy training courses. Land and 
laboratory resources are available, but with limited research personnel. In 
addition to offering postgraduate courses on pastures, it also accommodates 
facilities for the International Buffalo Information Center, which disseminates 
intemational research information to interested researchers. 

Tbe Faculty of National Resourees ol Prince oí Songkla University in the 
south takes a keen ¡nterest in pastures under plantation crops and goat 
production. One staff member with a Pb.D. in shade tolerance oí forages has 
undertaken a research program on pailtures under plantation crops. However, 
research facilities are inadequate for large-scaIe programs. 

The Department of Agronomy of Chiang Mai University in the north had 
sometimes engaged in studying forage in highland areas, but could not 
continue the work after Australian aid terminated. Personnel resources are 
limited but other facilities are available. Topographically, there is a good 
opportunity for research on forage for dairy farms and the improvement of 
highland grazing areas. 

The Department of Livestock Development (DID) of the Ministry of 
Agriculture and Cooperatives does both research and development and 
extension work, with the latter activity being the main interest. This institution 
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is a focal point for pasture work in Thailand. It has Iarge Iand areas that are 
used for experimental and seed produetion purposes, but is handicapped by 
tbe rather low ealiber of its staff working in the field of forage researeh. The 
majonty oi forage research workers have inadequate training in pasture 
eourses. Most of them are animal husbandry graduates with no or on1y one 
course on pastures. They will need further traíning or education in pasture 
research techniques. Nevertheless, this institution has performed quite an 
important role in pasture development of the country, particularly in forage 
seed production and backyard pastures. 

Achievements 

The folIowing are considered points of achievement regarding works in pasture 
research and development. 

Species selection aud evaluation 

Research along tbis tine has resulted in obtaining adaptable forage 
species. eoromon Guinea, Hamil, colonial Guinea, ruzi, signa!, molopo buffel, 
sabi, pioneer Rhodes, napier, hurnidicola, Guatemala, seca stylo, bamata, 
Graham stylo, Khonkaen stylo, Endevour stylo, centro, leucaena, Sesbania 
grandiflora, Erythrina, and pigeonpea are among the selected and 
recommended species for upland areas; Plicatulum and Para for the lowland; 
and centro, Desmodium ovalifoüum, and con for plantation crops. 
Desmanthus is under investigation, because it appears to be susceptible to 
white ant damage at severa! locations. On the whole, ruzi and hamata are the 
most important species that are widely utilized. 

Backyard pasture program 

This program is camed out through the package Iivestock development 
program in which animal healtb, artificial insemination, and forage seed 
distribution services are started in village areas. 

Seed and planting materials are given free to the smal! farmers who are 
organized to form cattle-raising groups. Backyard forage growing is mandatory 
for villagers who wish to receive the mentioned service. Small farroers are 
encouraged to raise cattle or buffalo for sale and this is treated as a means to 
generate supplernentary income. In order to helF the smal! farmers sell their 
animals, the Department of Livestock Development has organízed severa! 
village stock sale yards, which operate weekly. The forage species in use are 
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Hamil, ruzi, hamata, and leucaena. Backyard pastures are commonly grown in 
the northeast. 

Forage seed production 

Coosidering the difficulty in promoting forage growing in villages where 
livestock are produced by meaos of subsistence agriculture, forage seed 
production is viewed as a most suceessful operation. Most pasture seed 
produeed at present is from smaIl farmers. This is planned using Ihe concept 
that a forage crop be treated as a cash crop. That is, seeds are produced for 
sale similar lo other cash crops. VilIagers are encouraged to produce forage 
seeds for sale al a guaranteed price on a contrael basis. Seeds and ferolizer 
are loaned to them in the first year. A production method is demonstrated 
and extension officers make frequent visits. In 1988, 505 toos of forage seed 
were produced by 3228 small farmers, and 6000 families are expected to 
cooperate in the 1989 growing season. The main species produced on a 
contraet basis are ruzi and hamata. 

Communal grazing land improvement 

For small farmers who own limited land areas, an inadequate supply of 
green feed is always a problem during the growing season. This is because 
arable lands are planted in cash crops and limited areas are available for 
grazing. Therefore, a large number of ruminants are raised on small areas of 
public grazing land. The government approach to this problem is lo improve 
these areas by oversowing the land with harnata stylo either by hand broadcast 
for small areas or by helicopter in the case of large areas. Approximately 
80,000 ha were improved. Hamata was selected for this purpose because of its 
superior characteristics (e.g., adaptation to low-fertility soils, better 
self-regeneration, and tolerance to grazing). The productivity from such 
improved areas is not high becallse of very low inputs (e.g., no cllltivation and 
no fertilizer, with seeding rate at 3.5 kg/ha). But the presence of this legume 
in the areas for a long period is quite satisfactory. 

Constraints 

Financial problem 

At present, forage research is given a !ow priority and not many 
govermnent funds are provided to support research prograrllS. The amount 
available each year is either low or ni! for a number of institutions. Recently, 
three universities that used to be involved in one or two forage programs did 
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not carry out any research because of a shortage oi funds. A smaIl amount 
could be obtained from the National Research Council, and sorne universities 
are seeking funds from this source, but no long-terro funds are available. 
Several researchers gave up and took on another line oi crops for their 
research. For these reasons, grazing tríals that wiIl need larger amounts of 
money are rarely undertaken. 

Research personnel 

Researchers with an adequate background in pasture research techniques 
are another problem that makes it rather difficult to meet the needs oí pasture 
development at its greatest potential. In the case of the Ministry of 
Agriculture, a number of researchers have not had courses on pastures, 
a1though some may have had one course. But, in general, they need more 
thorougb training on pasture work. On the other hand, there are quite 
competent and qualified scientists at the university, but they lack research 
funds, as stated earHer. 

National Corage research program 

A group oí forage workers has made several attempts to establish a core 
body to carry out the task of coordinating and formulating a national forage 
program, but this has never been implemented. In addition, funds from the 
Australian government, througb ACIAR, are available for coordination under 
the forage research network, but funds for carrying out research are not 
available from the Thai government. My view is that in Thailand no 
coorc\ination will work without having a central body such as the National 
Pasture Research Institute to operate the entire research program througb its 
owo budget. This institute should a110cate research funds for individual 
organizations depending on their capacity to do research work. For this 
reason it is recommended to establish the National Pasture Research Institute 
for this country. 

Research Priorities 

Selection snd evsluation or species 

This priority is to be continued and strengthened througb plant 
introduction and testing for specific conditions, such as plantation crops, ley 
farming, backyard forage for small dairy farms, and management of communal 
grazing land. The most adaptable varieties should be tested under grazing 
condítíons before release to farmers. 
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Increasing forage seed yields 

At present, very low seed yields oí forage crops, particularly for grasses, 
are obtained. Detailed studies will be needed regarding management, 
fertilization, harvesting time, and techniques. 

Fodder tree program 

Although small farmers can afford to grow pastures, they prefer to grow 
cash crops on their land. These farmers are encouraged to grow fodder trees 
along hedges or fallow areas. There ís particular interest in obtaíning varieties 
that bear some green leaves during the dry season oí the year. 
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APPENDIX 

ResolutlOll 

It is resolved that the participants at the consultation meeting on tropical pastures from !he 
People's Republic of China, Malaysia, Sri Lanka, Tbailand, and the Philippines. coUectively 
referred to as the Southeast Asían countries, recognize the need lo establish a regional network 
for forage and pasture R & D; that !he participants strongly recognize the constraints on 
accelerating R & D in forage and pasture 10 support livestock production; and that the 
participants recognize the need lo link with regional and intemational organintions lo overcome 
!he foUowing specilic constraints: 

(1) Lack of trained manpower to implement R & D projects in forage and pasture; 
(2) need for standardized R & D melhodology on forage and paslure; and (3) need for 
systematic germplasm evaluation to identify appropriate materials for various forage and 
pasture productlon systems existing in lhe region. 

Tberefore, ÍI is hereby resolved tbal Ihe participants agree to eSlablish Ihe Soulheasl Asían 
Forage and Pasture R & D Network, referred to as Ihe SEAFRAD Network, initiaIly operating 
wilhin Ihe respective national agriculture and resources R & D systems. Furlhennore, Ihe 
regional network agreed to strongly link with CIAT's TPP and AIDAB¡CSIRO on Ihe foUowing 
activities: 

(1) Training; (2) development of R & D methodology; (3) germplasm collection, 
introducdon, and evalualion; and (4) informadon exchange. 

Signed this 12th day of May 1989 at Los Baños, Laguna, Philippines. 

¿. ¡lt.-..-....;c(",,/ 
CHANCHA1 MANI DOOL , Thailand 

- CHE.'i ClHN PEliG, Nali!ysia 
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I C. ¡~~ 
FRANC~ A. MOOG 
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