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Forest svstems, both iztaral and cultivated, have @ very high potential for
livestock praduction The fodder for feed could be nht?;m:rj"f'mm foresiny
systems. . This biomass ¢n gasily be convertad o ﬂash E.fawnmg:
products through: animals. EH:r:. GOAT Ls’ an rdf:ai livestock: ?a:n‘-.cuﬁs u“#tﬁ
snited 10 these systems.

I the Dry Zons under nammi hmwmug Jﬁ EL-I'EI:bJLI.‘Ijgl'E.! hww::ght'
gaing up 1o 30 - 75 grams per dav lave been achioved Tlre rHmen
ammaonia levels were higher (400 mg N 1> ERﬁ}ﬂL&n those ?ﬂ]ﬂl‘.‘ﬁﬁrﬂflng
s m,gm&ﬂ-rai:!nm pastures, Th-: blood wrea levels were! ﬁﬁﬁ“@faﬂmn:
an3m masr‘:l ----- :

"-m:-dmﬂ COsts, cmﬁp-r:tmmr and: :mmnwzeﬂﬁﬁy mﬂwﬁm,gmgia gqata:gr]ll
remove nearly 0.3 metrie tonnes of woed dry matter per year aud;;cnﬂﬁﬁn
this t0: 25 ke of meat, Frie goats can keep a hectare of moderately “*ca.cé_iu
land clean (2,500 kg drv matter per h-igim. per year), while returning 28
ka N, 1% ke P05 and 11 ke KO a8 rutrients to the system. Livestock fit
well 'II'It'l_:I- :zgmfun.alnt Eg._rstm:.l;, w}mn: 'r.m:." shml: Epca:iiﬁﬁ%{ﬁ; g'mwh“&%
that the ‘SALT-2" systen Iﬁﬁgﬂcﬂﬂtﬂd to improve: um ﬁmuy hudg& and
sustatn the soil produceivity for md-country farmers. i

INTRODUCTEON

Tradisomally. forests were given a high pnonity for their potential to supply high
quatity timbor and other wood products. However, in the recent past much attention
has focused on non-timber and non-wood forest products from foréstry systems, their
efficicnt ofilization and thelr sustainability. Throughout the history of mankind, there
has been a heavy dependence on forests for shelter and food before people résorted to
T:ihnr the -'unﬂ E'nn:sh alsn:- pmw:[e:t:l pmplu '.uth quality fodder Loy satisfy the feoding
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needs of their domesticated hvestock, Tt ts clear that the use of fodder from natural
resourees such as ferestry svelems is not a pew conccpl to be associated with modern
fivestock production. OF course, i sature wild animals sustain themselves by
gequiring their food from the same systems,

Today, az well as natural forests, there are many other man made forestrv svstems,
These mclude forest planlation syvstems wsing for example pine and cocalyvplus,
monoculture plantations (for example mubber and coconut) and forestry bassd
agricultural systems {Agroforesiry), Any of these svstems can be utilized to upgrade
the bving standards of the resource-poor smallbolders (poor owners of small farms)
while maintaining sustatnahility. At present, however, the potential of these svstems
i5 very poorly exploded.

WHY SHOULD RUMINANT LIVESTOCK BE GIVEN A HIGH
PFRIORITY?

Fuminants are species of anumal (cattle, boffalo, geat and sheep), which carrny three
extra pouches, called "fore-stomachs”, before thiir actual stomach and they also re-
masticate the ingested food by the process called "rumination™. All plant based fecd
(grasses and fodder) are called roughzge. This is mainly composed of ccll wall
materials (cellulose) made vp of glucose umits. No other higher animals can digest
this glucose based feed due to the absence of the enzvme “cellulase®. Ruminants
harbour micro organisms in their fore-sromachs, which produce cellulase enmyme to
factlitate the dipeztion of céllulose. Thus, only rummmants can utilize the vast quaniits
of glucose trapped as cellulose

WHICH RUMINANT 15 BEST FOR FORESTRY SYSTEMS?

Of ali the domesticaled rummants in S0 Lanka, the "ideal” specics i5 the GOAT,
This species has many advantages over others including:

i Loy requirement of skilled fabour (casily handbed by any member of a
Farmung Faly)

i efficicnt convertors of non-cdible biomass to valuable animal proteing
(mizlk and meat)

i highly prolific and high survival rate

v high resistance o parasites and diseases

v prefers wide varicty of feeds which are not acceptance to other livestack

vl easy o exchange for cash

vii na eeligions or cthical barrier for meat

ViiL high mutritional vabue and non allérpenis properties of milk

X high market value for products.
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POTENTIAL FOR THE DEVELOPMENT OF GOATS AS A SOURCE OF
INCOME.

Many countrics have reporfed the suceess of raising goats under ditferent Forestry
systems - both natural and man-made. One of the major examples is mising goats
under rubber and ol palm plantations in Malaysia - to control weeds, to reduce the
cost of production and to gencrate additional income with very low inputs.  The
commen example in Sri Lanka is the system of raising shecp and goats in the
Morthern peminsula, where they depend completelv on crop residucs and natural
wegetation u=crub lands,

POPULATION AND DISTRIBUTION OF GOATS IN SRI LANKA,

The total population of goats in 86 Lanka has been estimated 1o be 0.5 million of
which 65% 15 found in the dry and dry intermedeate zones, These -are the high
potential areas avatlabic for livestock production using the existing natural respurces,
The dry and dry intermediate zones contaim a large extent of waste and scrub land
with an abundance of high quality nateral fodder, About 25% of the goat population
in &ri Lanka 8 confined to the wet zone, where man made forestry svstems such as
pine plantations, plantation agniculture and agroforestey systems are present. Goats
in all agro-coological zones are distributed inosmaltholdings and e owners are
generally resource poor farmers. These animals are predominantly indigenous {and
their eregses) and are maindy raised for meat, Milking is ot very popular al present
dug to marketing limitations but a very high potential cxists.

FOTENTIAL IN 53CRUB HINGLE AREAS.

In the dry and intermediate zone of Sri Lanka, serub jungle has become the major
hrowszing source for geats. They thrive very well under these conditions due 1o the
presence of the vanety of fodder which satisfies their nutritional reguirements of
encrgy, protgin and mincmls. Goats profer these feeds as they are the type of
vegelation which favours their feeding pattern (browsing). They also have a wide
choice and sctect the best using their foecding behaviour, wihieh is nipping from a hi-
pedal siance

In goreb jungle, 20 poats can easily be stocked on 1 hectare of land for 6 months and
achicve the marketable weight of 22 kg per animal (Perera, 1995 unpubhshed). This
would vield 896 ke of hive weight per vear, Generally in these regions, markeling is
done theough a middle man, and at present the farm gate price per kg of live weight
12 Bedl)l, At this slocking rate one could ¢am Bs. 44,800 per vear or Rs. 3,733 per
manth by selling the goats for meat. The ferilizer value of dung has not been taken
inte account (Perera, 1995 unpublished)

Comparing the performance of goats browsing on scrub jungles and monoculture
grass such as signal grass {(Brachivio brizanitha) revealed a higher average live

s
et
[
B
i




Annise Foresly Symposium, 1995
weight gain under browsing in scrub jungle, This 18 understandable becauss of the
diversity in the feed which supplics all nutnitional requirements.

FOTENTIAL IN PINE PLANTATIONS.

Pinc is a fast growing tree species which was introduced as a monoculture forestry
system, especially in the wet and wet intermediate zones. Plantations have established
well in the wetter regions in highly denuded and acidic soils. It was selected as the
mast suilablé species for the region because of its ability to withstand Jow soil
fertibity, penodic fire and seil acidity teggether with its fast growth rate. In the recent
past this specics has been the subject of many controversics among botanists,
ccolopists and hvdrolopists reparding its narrow biadiversity and its impact on the
hydrodoeical evele. However, the undergrowth of these plantations 15 a treasure Lo Lhe
adjacent lvestock smallhclders as their major source of fodder comes from these
plantations (Perera cral, 1994). The undergrowth i rich in the vanety of natural
grasses and broadleaved herbs which are highly digestible and palatable. Tn somo
areas, the undergrowth is limited or completely absent due 10 heavy shading and the
presence of a dense accumulation of un-decomposed pine necdles. However, periodie
prunimz would result in high light penctration and encourage a better guality
understorey (Flawke, eral | 1993},

Fire is conunon in ping plantations i the mid-country during February: and March:
During this period of the vear the undergrowth (mainly Panicum spp. "guinea grass”
and Cymbopogiem "wild citronella™) s mature and dry, and therefore highly
flammable. IF grazing is practised, the peciodic removal keeps the undergrowth low
and lush amd mimmezes the visk of fire. This wall not only prevent pollution and
crosion, but will alse save many (rees in the plantation as well as the foerest wild life
{Perera, |50

Pinc plantations arc flonstically superior to non-forested serub jungles or grassiands
{Bandarathifake, 198%). Therefore, this system provides a more balanced diet for the
animals grazing the undergrowdh than grazing in a monocultwre prassiand, Perera
and Perera (1994), repored thal poats prazing under pne adong gave sn averape
dailv live weipht eain of 44 grams, Whien grazing wag supplemented, wsing eithar
Crliricidio or coconul m] meal, the daily average weight gains were 54 and 57 grams
respectively. There was no significant differencs in weight gain between gliricidia
and goconut oil meal, Therefore, feeding glincudia can replace the expensive coconut
oil meal: This can be grown on the boundarics of the plantations or betwoen ping
rows provided there is sufficient light. Glincidia is also a common plant which grows
in abundance in pine growing regions and thus, finding sufficicnt quantitics of
(CHirfefelior to fead livestock as a supplement is not a problem.

Premalal amd Perera {1994), reporled the successful establishment of improved
pastures under pine They established Paspalum plicotdam and Chloris gayana
under pineand wore able to produce an annual dry matter vield of 9,500 and [0,000
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kg per ha. respectively, The dov matter was further increased to 12,000 ki by
introducing a pasture Tegume (Cenfrosima prbescence) to the improved grass. This
could maintam & stocking rate of 435 goats per year, and provide an income of Rs,
L6323 per vear or Ry, 4 220 per month.

POTENTIAL IN PLANTATION CROPS.

The two major plantation crops that can easily be integrated with hivestock are
rubber amd covonut, These twoe major plamtation ¢rops are grown as monoculture
crops in the wet and wet intermediate zones. Due to the large planting spacing thers
15 a large extent of land below the canopics which is often under-utilized.

The miegration of hvestock with rubber 15 dependent on the available edible biomass
i the understorey and s determined by the age of the plantation. It is not possible to
incorporate livestock for free grazing under plantations that are less than 5 years of
age or are being wsed for tapping. Young rubber trees can be damaged by goats and
whin tapping is under way, the latex collection can be disrupted or the animals suffer
ijurics duc 1o ingestion of latex. Therefore, if intcgration is to be adopted under
rubher, the best system of management would be zero grazing (the cut and carry
system). The undergrowth of rubber plantations provides a misture of good quality
mixed green biomass in large quantities and can accommodate high astocking rmtes.
The quantity and the quality of the bicmass is even better when the under growth
consist of "Peura" (Pewraria phasiolvidy) which 15 a common cover crop under
rubber,

Many attempts have been made i the past to establish improved pastures under
rubber, Waidyanatha eval, (1984), reported that pasture species such as Hrachiria,
Faspalivm and Pasicem produced drv matter vields of 1.2 to 3.5 metric tonnes per
feclari per vear under mature plantations (0 - 23% light) and 5.4 - 9.5 metric tonnes
under young plantations (30 - 73% light), These data reveal the existence of a high
potential for integrating livestock info rubber plantations,

Caconut is anotiter monocultuee plantation crop which covers a land area of 0.4
million heclares. As for pubber, the wide spacing at planting leaves vast arcas of
uitused land avalable for other production svstems (Perera, 1994, However, less
than 20% of this unused fand arca s being utilized. These lands are gencrally
occupled by weeds which interrupt inter-cultivation activities and mvolve & high cost
for control. These weeds are mixed i composition and provide a autritionaily
balanced et for grazing livestock, Under gracing, goats are cfficient "Biological
weeders”, as they keep the weeds at o low level and even completely cradicate certain
noxious weeds (Perera, 1992), Introducing goats will also recvele trapped plant
nutricnts in the weeds, These will be far more efficiently and more readily available
afler passing through the poat’s digestive svstem when compared with waiting for
natural decomposition, In additivn, these weeds ¢an be converted to valuable animal
protems with minimm eost,
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The availability of natural biomass for livestock production bas been cstimated as
1000 10 1,500 kg dry matier per ha per vear (Percra, 1992), This quantity s
sufficient to maintais  to 10 goats for fattening, This stocking rate can be increascd
o 25 o 30 provided an additional source of feed s made availabie and many
atiempts o do this have been have been successfl Ome is the establishment of
lepeminous shrebdtroe species in boundarics and between coconut rows, In this
reeard Gliricidia, Ceolliandra and Lencaena has been tested and shown to be
suitable,  (Livanage, 1995, personal communication), The other altermative 18 £
establich grass and pasture legume species between coconut patms. Rescarchers at
the Coconut Research Institute, have successfully developed methods to cstablsh
seasses under coconut in smaflholdings (Santhirascgaram, 1967). The successiil
species are Brachivia, Seteria, Paspalum and even fodder types such as Paricu,
However, when pastures are introduced it is important to engure that the ferilizer
circle is kept epen and to fortilize both coconut and grass simultancously using a
guitable fertilizer mixture, As for the management svstem, the livestoek can be either
free grazing or tothered to eoconut palms (with rotation of tethering). There can be
no doubt that this increases the family budget of the resource-poor smaltholder, while
utilizing natural resourees efficiently.

POTENTIAL IN AGROFORESTRY SYSTEMS.

In an attempt to uperade soil fortbty by building up soil organic matter and by
reducing soil erosion, the “Sloping Agricultural Land Technology - SALTY sysicm
wag introduced to the heavily weathered marginal fands of the mid-country i Sn
[ankns The total extent of this marginal land has been estimated as 60,000 hectares
ins the mid-country alone. Under the SALT system, promising shruby tree leguminous
species such as Glireidie. Calliandr, Leweaena, Desmadine (shrab type) and
Flemenaia and non-leguminous specics such as Tithonia and Morrs alba have been
successfully esmblished as linear hedeerows, Perera (19%4), reported that a 10 metre
linear row of Glircidia, Calliandra, Desmodien and Flamingte could prodoee an
cdibic biomass vield of 35, 17, 10 and 22 ke dry matier por vear respectively, with a
defoliation frequency of 16 weeks. The biomass produced by these hedges 15 often
mare than the requirement for mulching. The excess biomass is a valuable fodder for
livestock, Chemical analvsis revealed that the nutritive value of these fodders 15 Sar
superior to any other roughage feed in wse Their feeding value will be higher and
better tilized when they are fod as a mixture rather than by foeding them
individuaiiy.

Combiming these available fodder resources with the other physical resources
available within the smallholdings, the Mindanao Baptist Rural Centre {(Philippines)
has developed a new SALT system by integrating a lhivestock component called
"Simple Agro - Livestock Technology or SALT-2", Thiz svstem can replace the
present SALT system to raise the prosperity of the resource poor farmer,
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Using the SALT-2 system, & to 10 goats ¢an cazily be maintained on (0.5 ha of land.
Another advantage me the nud<country i the high demand for poal milk. The
covirommcntal conditions dn this region ame favourable for raizing dairv poats, and
this waill bring income with mimmum mput when compared to kesping cows,
Additionally, the dung 12 freehy avulable for the home garden or for the Fast growing
domestic hortiguloeral industre (nursery and ¢ut Bower industry).

The resources for livestock production under different forcstry systems ino many
agro-coological zones are available, bul their utilization potential necds to be weil
undarstood. Given a fow incentives such as breeding material, proper extension and
traming, lens interest laans and mackebng sccunity by the state or NGOs, the resoures
poot spwllholders wall certaindy be able w betler wbibize the available  natucad
resanrees for livestock production This svstem will praduce enough ammal protem
to satisfy the reguirements both locally and mationally, dand will save the millions of
rupies af foreign cxchange which i currently boing spent o importing meat and
other ammal produocts.
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