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Ahstruct 

The Lao Australia Health and Local Development Project is supported by the Australian Gov­
ernment and will be implemented gradually in Huaphan and Phongsali PH" inces of Llo PUR 
during the next five years (J')l)7--200J). Its purpose is to improve the quality of life of rural 
communities in targeted districts. Global objectives include improvement in the quality and 
delivery of primary health care services, with emphasis on Mother and Child Health (MCH), food 
security, and socioeconomic wellbeing. The project is being implemented through various agencies 
at provincial and district levels: health (invoh ing MCH, and the Clean W;ller Institute), Lan 
Women's Union. agriculture (including irrigation. crops and livestock). Whik the project is jl"t 
beginning, it will expand during the next five years to COVcf a total of about J50 villages in six 
districts of the two provinces. 

HUAPIIAN and Phongsali are two of the most remote 
provinces in the Lao PDR, and the most rugged and 
mountainous. In general, 9(VIr of the land is classi­
fied as highl~lnd or mountainous, with only I W1r 
classified as tlat. This flat land is found in small 
pockets and valleys hctween sharp, rugged hills, 
mountains and ravines. 

Due to the nature of the terrain, the tlat and lower 
areas of these provinces arc suhject to severe tlash 
tlooding in the wet season. In general, there is an 
opportunity only for micro-scale irrigation, although 
there is potential for a few small-scale schemes. 

The provinces have a high percentage of forest 
cover, prohably duc in largc part to the remoteness 
and inacccssibility of the forest and its precious logs. 
The provinces are cxtremely fragile environmentally, 
with slopes so steep (between 45° and 65°) that 
naturally-occurring landsl ides are common. 

Most farmers in these areas practise slash and 
burn (95% of this project's targeted communities). 
The provinces also have a high percentage of 
minority groups who traditionally grow hill rice, 
maize and opium, and raise cattle, gO~lts, pigs and 
poultry on a small scale. People in the lower areas 
also raise huffalo. 

I Lao Australia Health and Social Devclorment Project. 
PO Box 4105, Vicntiane, L.an PDR. 
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Current government policy in hoth provinces 
involves voluntary, hut heavily encouraged, 
relocati{)n of highlanders to lower upl~lnd areas. In 
very few cases can communities he resett led in 
valley floor areas hecause l~lIld is simply not avail­
able, having heen settled hy others much earlier. 

While the focus of these Proceedings is the role 
and potential of livestock in upland LlrTlling systems, 
some liherty has been taken here to focus on the 
people who practise the upland systems and who 
raise the livcstock. It is important to add that these 
peoplc arc in transition, not only changing their 
physical I()catiun hut also what they do and how thcy 
do it. 

What is the role or potential for livestock? 
Cert<Jinly, thc potential for Illarkets appears favour­
able, given the province's proximity to China and 
Vietnam. Although road infrastructure is poor, these 
provinces arc sufficicntly close to borders to make 
cross-bordcr tr;,de feasihle. Constraints relate to the 
ellvironment itself and the current levels uf tech­
nology alld expertise aJ1l()ng the people. 

Farming is presently based on traditional methods 
and systems, with livestock only as a small-scale 
component, free-ranging according to local con­
ditions. Further developlllents in the rolc of livestock 
lllust take these constraints into account. 



Livestock development will have to be intensive, 
due to the fragil ity of the environment and the I ack of 
sufficient flat or rolling land to grow fodder or to 
graze animals. Intensive farming means intensive 
management, with detailed planning and education as 
a pre-requisite. This process would also have a social 
impact, with people in new situations having to use 
new technologies and practices, requiring massive 
behavioural and attitudinal changes. 

Some communities are now taking on new ways 
of farming. Many will need draught animal power 
for ploughing, and there will be an increase in the 
number of buffalo being raised for this purpose as 
more people move away from the highlands, but it is 
not envisaged that this activity will develop beyond 
satisfying community needs for ploughing. Poultry 
and pig raising can be expanded easily as not so 
much land is needed as for grazing animals. How­
ever, it will still require adaptation by farmers to new 
conditions and new methods. Moving into lower, 
more populated areas will undoubtedly result in 
increased exposure tu diseases. 

Raising larger I ivestock such as cattle and goats 
presents a more difficult scenario. If it is to increase, 
it must be on an intensive hasis, and this is where 
problems occur. At present, local farming com­
munities are not familiar with intensive agriculture, 
or the intensive management that must accompany it 
to be successful. For government agencies, there is 
more to the challenge than simply introducing new 
technology to farmers. It extends to having to ensure 
that farmers arc sufficiently trained and disc:r,lined 
to undertake intensive agriculture. 

Detailed planning is a pre-requisite to which com­
munities have had little exposure. Communities are 
not sufficiently aware of the effect on the environment 
that particular farming practices can have. Cause and 
effect can be hidden by other systems of thought, such 
as animism. The people arc not so sophisticated, 
scientific or diversified in their thinking as to under­
stand, for example. how tll embark on watershed 
management and protection or why. 

State agencies must assist in the further education 
of these communities, in the development of land 
capability surveys and participatory land use plans. 
This type of planning will determine the areas physi­
cally suitable for raising particular types of livestock 
and to what scale, and any other agricultural activities 
that can be carried out on a sustainable basis. These 
plans must be able to demonstrate sustainability and 
set limits to the amount of livestock in a particular 
area. 

The cl ements of in tens ive fa rm i ng must be 
demonstrated to the communities and they must be 
trained to be respllnsiblc for all those clements. All 
concerned need to have a commitment to persevering 

with new management techniques, as the environ­
ment simply cannot handle an expanded role for 
large livestock without it. The communities must 
also accept that the traditional ways of allowing live­
stock to forage freely arc no longer viable in a 
changing environment, and that their traditional slash 
and burn farming systems are ohsolete. 

It is this rc-education process that rcquires atten­
tion. The links between research. extension and the 
farmers need examination and redefining to ensure 
that proven technology can he made available in 
order for farmers to conduct their own adaptive 
research. Extension agents must bc thoroughly com­
petent in their respective subject areas in order to 
provide a service of value to farmers. It is this 'cnd 
user' adaptive research that becomes important, with 
farmers seeing that thcy themselves, or others just 
I ike them, arc capable of adopting new technology 
successful I y. 

The question is, how can this he done properly and 
effectively to ensure that farmers arc adequately 
trained, monitored and supported. and as cost efficient 
as possible --- a principal consideration when devel­
oping any delivery strategy, eSJlecially in developing 
countries. Perhaps one answer lies in the use of com­
munity development techniques to he applied to the 
research-ex tenSIOn-adoption process. 

One such technique can be borrowed from the 
community organising strategy. Through the 'Jse of 
this strategy, communities are encouraged to form 
groups of their own cho ice comprised of farmers 
undertaking the same or very similar activities. 
These groups become the point of interface hetween 
research, extension and community. The grower 
group or the I ivestock group can then he trained to 
plan and to manage its own activities. The focus of 
the training becomes the grnup and its memhers 
must be encouraged to undertake trials and to set up 
derr,onstrations on their own land. The groups must 
eventually be secn to be stakeholders. Group 
strengthening strategies arc needed to establish and 
to maintain group cohcsion. There must be meaning 
to being a member of a group and there must be 
some tangible bcnefit. The benefit may be the oppor­
tunity to trial some new technology, or to receive 
instruction or advice. It may be that one must be a 
registered member of a group in order to undertake a 
particular activity. 

Once a group is established strongly, it is able to 
maintain discipline among its members and, in the 
case of intensive farming. use its significant peer 
pressure to enforce compliance to rules or technical 
guidelines by its memhers. Agency staff should work 
through group structures, using them as conduits for 
the delivery of services, and in the process, strengthen 
the group by supporting its role and function. 



It is hasic that research to identify and to prove 
new technologies must he pursued. The point at issue 
is that farmers must be trained sufficiently so that 
they can successfully adopt any new technology, 
method or system. While research is able to develop 
many new technologies, and the training of technical 
staff to implement them is ongoing, it is the transfer 
of skills to farmers that lags behind. The linkage is 
weak. Extension agents often express frustration at 
the reluctance of farmers to adopt new technology or 
practices. Many agents seem not to understand the 
risk factors that are weighed hy farmers contem­
plating experiment"tion. 

Not much can be expected if results cannot be 
guaranteed. However, extension and training tech­
niques can be modified. By the use of group strategy, 
farmers can be made to feel they arc sharing the risks 
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of new technologies. By encouraging farmers to test 
new technologies on their own land and under their 
own conditions, opportunities are provided to give 
farmers a much hetter understanding of the tech­
nology being tested and the methods and systems 
that need to he employed to he successful. By 
supporting and monitoring local adaptation and 
adoption, technologies and the extension process 
itself can be improved, with the aim of huilding up 
the confidence of farmers. The role of extension 
agents is to support farmers and to advise them on 
recommendations and guidelines. Actual testing is 
carried out hy the farmers themselves, with the 
knowledge shared hy all memhers of the group. 

It is this philosophy that has and will shape the 
delivery strategies used in the Lao Australia Health 
and Social Development Project. 



Livestock in Upland Rice Systems in Northern Laos 

Keith Fahrney, I Soulasith Maniphone2 and Onechanh BoonnaphoP 

Ahstract 

Upland rice is the predominant crop in northern Laos, grown on 60%-1\0% of the cultivated land 
area and accounting for the majority of grain production in several mountainous provinces, Most 
upland rice is grown in shifting cultivation systems, Government policy aims to end shifting culti­
\ at ion ;lIld decrc<lse :lreas cropped to upland rice hv allocation of land to households and divcrsifi­
clti<ln of pcnn;lIlent production systems. P,)plliation growth and restrictions on land available for 
cultivation have led to shortened fallows, increasing weed problems, and declining soil fertility. 
Supplemental planting of fast-growing species can help increase biomass production for weed sup­
pression and accelerated nutrient cycling and accumulation. Improved fallow plantings must be 
protected from free-ranging livestock I'lr growth of sufficient biomass. Prior to cropping, farmers 
currently burn Ltllow vegetation ll\ clear land anti release nutrients as ash. Burning destroy' most 
01 the nitrogen ;llld organic maller contained in f;lilow vegetation. Nutrients in ash arc subject to 
leaching and runoff losses. Most species used for fallow improvement are legumes with high feed 
value and palatability to livestock. Controlled grazing of livestock on improved fallow vegetation 
can increase livestock production and cash income to households, whilc helping to conserve nutri­
ents to maintain prodllctivity olllpland agroecosvstems. 

Upland Rice Production in Northern Laos: 
Changing Traditional Systems 

The predominant crop in northern Laos is upland 
rice. which is nearly al\v<IYs grown in tr,lditional 
raintcd, short-tCl"IJ1 bush tallow rotatioll systems, 
comIJ1only referred to as shifting cultivation or 
'slash-and-burn' systems. Forests, secondary fallow 
vegetation, and crop residues are burned to provide 
nutrients for ZlllIlual croppi ng and for land preparation 
prim to dibhling seeds into untilled soil. Fertilisers 
and other modern agricultural inputs are generally 
not available to upland farmers and slope gradients 
are too steep for tillage. Fallowing and fire are the 
primary means of fertil ity regeneration and weed 
control; however, increasing population pressure and 
restrictions on cullivation of new lands have resulted 

I Upland Agronomist, Lao-IRRl Project 
C L'pland Agronomist, Nation;11 Rice Research Program and 
l.uang Prabang Agriculture and Forestry 
.l Service Director of Luang Prabang Province Agriculture 
and Forestry Service 
Lao-IRRl Project (Uplands Program) and Luang Prabang 
,''\griculture and Forestry Service. PO Box h[)() Luang 
Prabang, Laos 
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in shorter fallow rotations with declining soil fertility 
and increasing weed problems (Rodl:r ct 31. 1995a). 
In extreme cases, fallow periods have decreased to as 
I ittie as three years, followed by two or more years of 
rice cropping. Productivity of the re,ource base is 
declining. The vast majority of rural househulds 
depends on the cultivation of a single upland rice 
crop each year to try to meet their basic food needs. 
Surplus production is rarc and rice deficits are 
common. 

Nationwide, upland rice is a major crop, planted 
on 28% of rice lands and accounting for 19% of 
grain production in 1996 (Table 1). In several moun­
tainous northern provinces, upland rice is grown on 
60%-80(Yr of cropped land areas. In Luang Prabang, 
nearly two-thirds of the province's total annual rice 
harvest currently comes from upland fields. 

Government policy aims to end shifting culti­
vation and decrease the area planted to upland rice 
(Table 1). Decreases in upland rice production will 
need to coincide with corresponding increases in 
lowland rice production in order to meet the policy 
goal for national sclf-sufficiency in rice production 
(Table 2). While land areas cropped to upland rice 
decrease, productivity on permanent upland fields 



Table 1. Targeted dccrea,c in upl:lnd rice :lrea and production. 

1995 20()() 

Area Production Area Production 

Upland Rice Ha (Ir; Tonnes 

Lao PDR 178500 28 2hh 000 
Luang Pr:d)ang :15 'lOO 77 59 'lOO 

0(; 

19 
65 

Ha 

52 'lOO 
18 (lOO 59 

Tonnes 

81000 
.1-1020 

4 
41 

Sources: \1illistry of Agriculture and Forestry (1995). N:ltional Rice Research Progr:lm and Lao-IRRI Project (1997). Crup' 
Section. Luang Prabang Agriculture and Forestry Service (1996). 

Table 2. Policy targets for changes in land areas of rice environments in the Lao PDR and LlIang Prabang Province. 

Land ;neas of rice environments 

Lao PDR 

LU~lllg Prabang 

Rainfcd upland 
Rainfcd lowland 
Irrigated lowland 
Total rice land 

Rainfed upland 
Rainfed lowl:lnd 
Irrigated lowl:lnd 
Total rice land 

---_. 

Ha 

219 lOO 
:180800 

11000 
610910 

55 'lOO 
8 KOO 

400 
65 lOO 

1')')-1 

% 

:16 
62 

2 
lOO 

86 
1:1 

0.6 
100 

2000 Change 

Ha f/r, 0() 

52 son - 76 
4:18000 77 + 115 

75000 1:1 + 6S2 
56550() 100 7 

I ~ ')00 5~ - 66 
11510 J5 + 1:11 
2150 7 + 5:17 

:12560 100 - 50 

Sources: Ministry of Agriculture and Forc,try (1995); MAF pers. comm. National Rice Rc,carch Program ami Lao-IRRI 
Project (1995). Crops Section, Luang Prahang Agriculture and Forestrv Service (1996). 

must increase to feed the growing popUlation. 
Increased productivity must be maintaincd to prevent 
abandonment of fields and shifting to new lands. 
National policy for improving productivity and 
stability of upland systems involves: land allocation 
to individual households, diversification of cropping 
systems, and increasing yields of upland rice hy 
utilising higher yielding varieties, fertiliser inrut~', 

and improved weed and pest management (Schillcr 
et al. 19(6). 

Identifying superior varieties can help to increase 
yields of upland rice, but maintaining long-term pro­
ductivity requires integrating and diversifying the 
upland 'rice-based' cropping system to inclUde non­
rice annual crops, soil improvement crops, fruit and 
timber trees, forages, and livestock. Key strategies 
for improving productivity of upland riee-hased 
systems include: crop and fallow rotations with rice, 
fallow improvement, improved management of 
fallow vegetation, and soil conservation measures 
which encourage integrated landscape management. 
Livestock have an important 'value-added' role to 
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play in providing incentives for implementation of 
these strategies, generating cash income to largelv 
subsistence-hased household economic:.. and raising 
productivity of the upland agroecosystem. 

Current Situation: Under-utilised Fallows 
and Free-range Grazing 

Natural fall()w vegetation in !llost areas of northern 
Laos cOllsists of annual weeds ,lJld aggressive 
shruhhy perennials such as Clzromvlaenu odOT(Jta in 
early years, followed by increasing predominance of 
hamhoo and coppice regrowth of secondary furest 
trees in later years. Mosl fallow species arc unpalat­
able to livestock or of poor nutritive quality. 

Ruminant livestock') belonging to hoth lowland 
and upland far!llers arc commonly turned loose to 

4This paper foeusses on ruminant livestock in upland rice 
cropping systems. Small livestock (swine, poultry, fish) :1IS0 
depcnd on primary productivity from upland rice systems in 
the form of gleanings and grain milling bv-products. 



gr~lzc in fallows and forests during the upland rice 
cropping season. They arc often a serious pest to the 
ricc crop and necessitate construction and main­
tenanc'c of sturdy fences, In surveys of upl:lI1d 
farmers in Oudornxai and Luang Prabang provinces, 
15% of (129) farmers interviewed indicated that 
damage from domestic livestock was a serious con­
straint to rice production (NRRP and LIP, 19(2). 

f'encc construction requircs up to 10 days of lahour 
per hcct~m:: but is generallv less, averaging 2 daIS per 
hectare (Roder et al. 19(7), hecause farmers group 
their ficlds together in hlods and share lahour fur 
fencing perimeters of the croppcd area, Lowland 
farmers derive henefits from open grazing of livestock 
in the uplands, hut they increase risks of livestock 
damage to upland rice fields without contrihuting 
lab, Hlr or material resources for upland field ['W­

tection, Among the upland fanncrs, it has gCI1l:r~i1ly 
hccn observed that LHl Soung (summit dwelling) 
ethnic gwups arc more advanced in livestock cont~lin­
men! and grazing management practices than LlO 
Theung (midland dwelling) or Lao LOUlll (lowland 
dwelling) ethnic groups, hut reasons for these dif­
ferences (if they do, in fact, exist) arc not clear. 

Barbed wire, in quantit ies rc'quired for adequ~Jte 
protec,tion ()f fields, is lIot ~illmcbhle for most upl~lnd 
farlllers, Most fcnces ,HC constructcd from h~llllhoo 

and fence failures arc COmllHlI1. Jatropha CllreilS. 

known locally as IIIJ/lllg kacw is also commonly 
pianted vegetatively ~IS living fenccs. usualiy rein­
forced with hamh"o ()f harbed wire, Participatory 
rescarch on estahl ishlllcnt and management of multi­
purp""e trec spccies for usc as living fences is 
needcd. 

,\, livcst()ck populati()ns inLTcase in the uplilllCls. 
COllllllullitics will necd to decide whether it is il10re 
efficient to c()ntinuc fencing livestock Ollt (\1' fields or 
to hegin fencing livestock ill to pilsturcs or st<Jlls for 
controlled grazing and cut-ami-carry systems. 
Fencing around upland fields is usually not main­
tained during fallow pcrimis, Intensifying upland 
cmppillg systems (hy fallc)\\ improvcment dnd 
perellllial plantings) ami livcstock systCil1S (hv 
planting f,)rages) will dep"1ll1 on rcstricting Iree­
range grazing practices. 

Crop- Livestock Intel-a(:tions: 
Prospects for Improvement 

Th()ugh rLllllin~lIlt livc,tock ~ilC currently !,csh in 
upland ril'c ficlds in 11<.1ItliclIl Laos, with Prt)I'L'r 
lll<lnagl'lnclli to control timing and intcn,it\ ul 
grazing, livcslclck could utilise improved fallows and 
lorage crop mlatioils to the mutual hcnefit of hoth 
I ivestock and crop cOlllponents or Inlcgr~ltC(J upland 
production systellls, 
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Fallow improvement 

Managing natural fallow regrowth is no longer ~In 

effective IllC~IIlS uf maintaining l'rop pr()ductivitv. 
Supplerm;nting natural fallows by cultivation of fast­
growing species which produce large LJu~l1ltit ies of 
hiol1lass can help tu maintain or improve suil fcrtility 
and to control weeds. Accelerating hiomass pro­
duction increases cycl ing of nutrients hy preventing 
losses frolll till' ~ystclll througli kadling and erosi,'n. 
Deep-ro()ting P"lIlts cxtract nutrienh frolll a 1;lrgcr 
volume of s"il ~lIld deposit thelll ~IS 1c~lf litter un the 
soil surface. Conserved and IlIuililised nutrients arc 
thus available for crop production. Nit["(lgL'nfixing 
species can add significantly to the pool pr the 
nutrient which Illost oftcn limits crop pruducti()n. 

Fast-gmwing tree species may he nl<lst pmmising 
for fa Il ()\\ ill1provemcnt hecllI"c they produce ;J 

canopy ah(lve nh)st annual weeds ~llld Illay help tp 
suppress thl'ir growth hy sh~,ding. Natur~i1 ~Ind 

impmved fallows can he enriched hv pLinting 
perennial crops with Illarket value such as l'aper mul­
berry (Brollssollcliu !)(!f1.1'1"i!era) (FalHncy ct aJ. 
I t)l)7). Paper mulherry hark is harvested ~llld sold to 
pruvide l'~lsh income during the bll,)\\' phase of the 
rotation, LC~IVl'S ~Ire also a faV(lllrl'c\ f,'dder I',r rUll1i­
Ilant I ivc"tuck, pigs and fish, 

Legull1e,; :IIT generally I":IV, lured for fall,·\\ 
improvelllcnt because of their rapid gr(lwth ~lIld 

[,utential nitrugcn cpntrihlltitlns to syS1l'Ill". Most 
legullle species u"ed in fallow impr(lVelllcllt arc 
attractive forages or f(lddcrs for rumin~lllt livcstock 
and have potential for incre:lsing livestock pro­
ducti()n if "lIfficient hi"lllass is ~Ii I()\\ cd to grow (hv 
protccti(\11 fmlll livestock) during the I:lilow regenc'!­
ation ph~lsL' of the rotation, 

ImpnH"ed mana~emellt of fallow ve~dation 

Ilem'fits to crop production of increased Ilutrient 
inputs and cycling fmlll improved Llilows Illay 
depend largel v c 1Il how the hi()Ill~ISS is managed ill 
the cOIl\'l'rsil)1l from the fallow tll the cropping plw,,' 
of the fllLlt iun CVl'le, 

The ~IIll' 'Ullt of hiolllass prl"iuced hy short-terlll 
il1lproved fallows is similar to amounts produced hy 
several years of natural fallowing. Fallow vegetation 
Illllst he cleared prior tu planting rice or othn crops, 
Burning destroys Illost of the nitrogen ami organic 
matter cOlll:iilled in falltm \'L'gct~ltioll. Soluble' 
nutricnb COllt~lilll'd in ashcs may hc lost hy runoff or 
leaching, 

Systcllls lh~lt involve hurnillg 11I~ly he necess~lly 

for clearing woody \'cget~llioll and for weed control, 
hut "hiodigesters' _ ... livestol:k - can help to ckar 
leafy green veget~ltion frulll improvcd falluws or 
i"rage crop rotations, cOllserving, concelltratillg, and 



del ivering nutrients in a relatively stable, but pl;lIlt­
available form, i.e., manure. More research is 
rcquired to understand better the prospects for 
improving nutrient management in hybrid grazing! 
burning systems. 

Livestock feed is LNJ:llh ill shortest supply at the 
cnd of the dry season. Utilising iml'rt>ved fallows as 
a foraoe or fodder resource should hL'nefit livestock 
produ~ion. Cut-and-C:lrry systellls :If(: a major 
departure from CUITL'llt I in;stock pruciuction practices 
and arc likely tu han: less chance uf adoption. at 
least in the ncar-term, compared to modifications to 
existing grazing practices. Controlled grazing prac­
tin:s (timing. numhers of livestock, etc.) which arc 
optimal for both fallow management and livestock 
production have not yet been determined. On-farm 
studies arc needed to develop grazing svskms 
utilising improved fallows. Livestock and crop 
scientists will nCl"l1 to w(lrk I('gclher with farmers 
and village Ieadcrs t() find SVSlL'lllS 11I:lt vv()rk. 

Soil conservation and intcgl'atcd landscape 
management 

Soil conscrvation is essential fur I'LTIll:lIlent culti­
vation systems. 1':lrlinilarly on slL'ep Sllll)es that arc 
cropped in northern Laos. Contour plantings of 
vegct:ltive er()sion harriers. forage strips. and fruit 
and timber trecs L'an he the hasis for tr:lIlsforming 
swiddcn ricc fidds into integrakd and st:iI)lc mixed 
farnling systclns. 

Contour IIcdgerows (of vctiver grass. furage 
gr:rsscs. and /el/cai'lla, for example) arc ctlectivc in 
rcducing suil IOSSL's :rrlll inLTc:rsing infiltratiun of 
water. IIcdgcrows brc:rK Ihe ,sl"pL' into sJll:iIler 
lengths. reducing er()sion. hut IhL'v :riso hreak the 
field into Illanagclllent units which :rre useful for 
practicing rotati()lls lIt riLT with c;rsh cmps. forages. 
illlproved fallows. I'LTcnlli:ri pl;lIltings ()f fruit and 
timber trecs. and livestlll'K keding pens. The dual­
IllJr[1ose nature uf fur;rgcs ;I" iledgerows (feed 
rL'source. as well as erosion control) may serve as an 
enahling incentive for farmers to estahlish and Illain­
tain hedgerows. 

Ti mher trees, such as teak (which after 4 6 years 
can serve as fence posts for barhed wire). or more 
c10selv sp;rced Illulti-purpose trees planted as living 
fences alllng cllntour hedgerows. can serve tll elllltain 
livestock for cut-allll-L':rrry feuling of fmages and 
improved fallow vcgctati(\n. Rotating locations of 
feeding pens can concentrate Illllriellts ;lIld organic 
maller in manure. rapidly huilding up soil fertility 
and water holding Grpacity, maintaining or 
improving productivity ;lIld increasing opportunities 
for crop diversific:rtion. 
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Rice-Based Cropping Systems Research 
Relating to Livestock Production 

The uplands research component of the Lao National 
Rice Research Pr~)gr3m ami the Lao-IRRI Project 
conducts 'riee-hased' crupping svstems research at 
Houay Khot St;rti()n in i.uang Prahang province and 
on farms at near-by villages in Xiengngucn District. 
In 1996, on-farm sYSlL'IllS research extcnded into 
Luang N:rmth;l. OUdUIllX:li. ;lTld Xaignabouri 
provinces. r-,lust cropping SYSlL'lllS studies involve 
research on fallow improvcment and rutations with 
legumes. 

Establ ishmcnt methods for potential improved 
fallovv/forage species were evaluated on-station in 
1992 and 1993 (Roder and Maniphone 1995h). Since 
1993, an observation nursery of forage/fallow/covCf 
crop species has been maintained and expanded on­
station. Currentlv there are 4~ species or varieties of 
mostly viney legumes. hut :rls(\ including some 
shrubby legumes and grasses. I:rhle 3 shows suit­
ability for varilHJs uses of some legumes considered 
to he prolllising for fallow illlpfl)vement. Several of 
the legumes arc 'three st:lI" forages. 

Two Illng-tenn on-stati(\n experiments, thc 
Leucaena Rllt;rtion Study allll the Continuous Rice 
Cropping Study (Maniphone and F:rhrney 1996; 
NRRP ;lI1d LIP, 1994-19(7) aim to determine weed 
suppression and rice yield improvelllent potential of 
shruhhy legumes (I.clIcaclla /CIICOcclJ!lll/a. Gliricidill 
S('l'illlll. and Crota/aria IIllagyroidcs. a non-forage 
Iegullle) in various inlerplanting and rotational 
patterns as dry season or annual fallows. Similar 
studies could include grazing management treatments. 

An ohscrvatiunal nursery uf different species and 
varieties uf mUltipurpuse nitrogen-fixing trees was 
established on-station in 1996. with seed material 
and technical sUl'purt from the Fmages for Small­
holders Pn)ject (FSP). to test adaptahility of various 
species to local micro-climates. The nursery will also 
serve as a seed Sllun:e for further on-station and on­
farm studies with promising varieties. 

On-farm cropping systems experiments, cstah­
I ished at four sites in three northern provinces in 
1996, will test weed suppression ;Ind crop yield 
impnwement potential of dry season fallows (5'/y/o­
,11l1l/hi'S gllialli'llsis, Cro/a/aria IIllllgyroidi's. and a 
nlixture of the two species) oversown in rice fields 
after the third weeding of the current rice crop. 
Depending on quantities of biomass produced, 
researcher and farmer collahurators will decide on 
residue management prior to the 1997 rice crop. 
Treatments Illay include burning. Illulching, grazing. 
or combinations. Another type of on-farm fallow 
improvement experiment, estahlished at two sites in 
1996, will determine weed suppression, cash income 



Tahle J. \!Julti purpose uses l(lr spel'ies sh(,wing promise for fallow imprmemcnL 

Promising SIXTies Im fallow improVc'nll'nt 

Species FpO(I Fodder 
(quality) 

/1 rachis pill/oi • ••• 
('a!o/)()gfJ!l;'fln clIcru!eulIl 
('CIl/ni,'H'!!/(} !mhL'.\Cell.\' ••• 
('rurularill flf/agyroidc.\' 
(;/iri( idiu _\t'riuln • 
I.Cl{( i/o/a !('{fencep/w/a ••• 
. \lyIU\(Jlllhc.\ glliul/cfl.\i,1) ••• 
I)llcrarill p/ta.\{'(;/oidc\ •• 
\{UClIIUJ ('()ellillcltine\i .... •• • 
S"urcc: Modified lrom NRRP and UP (199-1). 

henefits. and rice yield potential of interplantings of 
rellCllel/ll /clIcoCel!/IiI/a and /Jrollssol/Clill pllpyri/era 
(p;lpcr mulbcrry) with rice. and suhsequent fallows 
(\1' varying dur;diolls. Roth of these fallow species arc 
high lju:liitv forages. 

Ll\est()ck have heen ull-invited. but eagLT p;lr­
ticil,allts ill Illany of the field l·xperiments. particu­
larlv <"1-f;lrn1. Often. interacti<lf]s with the livcqock 
component h:lvc confoundcd interprct:ltion of 
pl;lnned treatmcnt eITects. In thc future, the authors 
IO(lk forward tll working with I ivcstock scientists to 
est:lhl ish controlled studies (with I ivcstpck as trcat­
l11eI1ls) which can dcmonstratc a syncrgistic rel:rlioll­
ship hl't\\lTn cropping and livestock systems in the 
upl:llllb. 

Conclusi()ns 

N:ltural fallow rotations have shortened to the point 
<If declining productivity of the natural resource hase. 
with illcrl';r~ing wecd pr«hlcms :Ind decre:lsing sDil 
fertilitv, F:rst-growing illlpr(lvcd (allow species (';In 

sUPI'iclllcnt natural fallow vegctation, accelu;rting 
nutricnt cycling and acculllulatilln; hut improved 
i:l!lows must he adequately protected from free­
ranging livestock to allow for production of sufficient 
biomass to elTeetivcly suppress weeds and restore 
fertilitv. Most species Llsed for fallow improvement 
arc IegulIlcs with high nutritive value and palaLlhi1ilv 
to livcst()cf-. Controlled gr~l7illg of livest()ck on 
impr,'v cd LII iow vegetatioll c:ln increase I in:st()ck 
pr(,duc·tinn and cash inc"llle tu households, w/tile 
helping to conserve nutrients and maintain or 
increase productivity of the upland agruecosystem. 

Sustainahle upl;lIld production syslcms require 
ad,'ptinn of effective soil C(lnscrvatiun practices. 
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Forages can he pl:lIlted as contour hedgerows, 
encouraging rotatiolls and perellnial plantings in illte­
gr;lted landscape management systems. 

Real ising potential synergistic relationships 
between upland crup and liv'Cstuck producti()n 
systems will require a better understanding uf 
nutrient dynalllics within upland ,systems and the 
developmcnt of management practices that arc 
acceptahle within the social context of local com­
Illunities. On-farm p:lrticipatory research can aid in 
understanding of conditions that determinc :Iciopt­
ability of improved erop/livestock systems. 
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Figure I. Thl' changing dvnamics of shifting cultivation in Lao PUR. 

Thesc shurter fallow periods have resulted in lower 
yicids of crops in the Iwi mainly because of 
declining soil fertility and increasing wecd prublems. 

Declining soil fertility 

I\lthough it has yet to be documentcd, fallow periods 
,,1' 3-4 years probably return suhstantially less 
org~lllic matter to the soil per year of fallow than 
longer fallow periods (8-10 years). Furthermore, 
with shortcr fallow periods, the sloping Iwi arc 
cxposed more frL'quently to the heavy, erosive rains 
of the e,lrly wet season. The consequence of these 
twu effeds is rapid decline in soil fertility. In some 
areas of northern Laos, upland rice yields have fallen 
to 70()9()() kg/ha after 4-year fallows compared with 
I :')00 kg/ha after 9-year fallows in the same area 
(Figure 2). 
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Increasing weed prohlems in the hai 

Shurter fallow periods result in shrubby fallow vege­
tation, predominantl y (·/tromo/aefla odorata and 
/\geratum c(}flyzoides, which seed prulifically and 
can become the main weeds in subsequent crops. 
Longer fallow periods (>7-8 years) result in arboreal 
fallow vegetation which has a lower weed potential. 
With the shrubby fallow vegetation of shorter fal­
lows, at least two rounds of weeding arc necessary to 
grow upland rice, which can take from 14()""190 
person-days/ha, amounting to 40%-50% of the total 
labour input in the hai (Roder et 31. 1995). As a 
result, the area of hai that a family can cultivate is 
very Oftcll limited not by [heir consumption require­
mellts, hut hy the availabil ity of household labour 
simply to weed the hai. 

These effects highlight the extent of the prohlem 
of decl ining productivity of the Iwi. However, 
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Fi~urt' 2. The rclati()ll,hip hl'lwlTn ,hortcnillg fallow periods and upland rict' viclch ill Ilurthern La,,, (aner Chazee 1994). 

'hifting cultivation has always been a risky and time­
cunsuming agricultural practice, which h<Js resulted 
in fanners upting for diversifying rather than intensi­
fying their livelihood systems to be able to deal with 
:ldversity_ In the past, when crops in the filii failed 
hecau,c uf natural calamities or when seasonal food 
slwrtages occurred, shifting cultivation communities 
were ahle to rely on tmditional coping strategies to 
provide their food rL'l]uircmcnts umil thc next crop­
ping seasun_ The lll:lin str:ltcgies were: 
(I) hunting wild :lllilTlals and gathering furest foods 

for local consulllption: 
(2) gathering non·timher forest products for sale; 
(3) selling labour; 
(4) selling opium: and 
(S) selling livestock (cattle, buffalo, pigs and 

eh iekens)_ 
However, the first four of these strategies are 

becoming less reliable. 
Primary forests in northern Laos have become 

hoth diminished in area and more heavily exploited 
for non-timber forest products. In the mountainous 
province of Luang Namtha, farmers report that wild 
animals that were ClHllnlllll even 10 years ago are 
now rarely seen. Oppmtunities for selling labour are 
limited largely to cllllllllunities ncar ro,lds or towns. 
Opium production is heing strongly discouraged by 
the Lao government. This has left farmcrs with an 
increasing rei iance on I ivcst()ck as a source of cash 
income and I ivel i hood secu rity. 
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The Role of Livestock in Securing 
Farm Livelihoods 

;\s a resource for securing livelihoods in shifting cul­
tivation areas, there are few better alternatives than 
I ivestock as an integral part of the cropping system. 
The benefits are numerous, with the most common 
ones mentioned by farmers being: 

0) Livesto(:k Gm he sold at any time on a market 
whkh has a (:onstant demand and relatively 
stahle prkes 

By eompariS<l/l. IllOSt fruit and vegetable crops must 
be picked when ripe and often sold on a market 
where prices arc depressed hy oversupply. A recent 
example is oranges, which are well suited to the 
northern regions, but which had a market value of 
only USSO.02 per fruit in provincial capitals at the 
height of the 1997 season. 

(2) Larger livestock (cattle, huffalo and goats) 
(:an be walked long distances to market 

In one recent exalllple (cited hy Horne 1997), Hmong 
farmers walked 20 bulls fmm Nong Het in Xieng 
Khouang pruvince 350 km to market in the capital, 
Vientiane. The marketi ng tl ex ibi I i ty this provides is 
especially important in a country where many com­
munities arc remote. SWECO (1l)90) found that only 
57% of the district centres in Lao PDR (excluding 



provincial capitals) had year-round access by road 
and 17'/r, h~ld no ~ICCCSS cveil in the dry SL'ason. I-or 
m~lIly farmers, the nearest rO;ld may he one day's 
walk or more from their village. This will limit their 
cash crop (ll't ions. ~IS most crop pn lducts a re bul k y 
and would have to be carried long distances to market 
for mcagre returns per unit weight. In Cl study of 
shifting cultivation in four districts of three northern 
provinces, Pravongviengkham (these Proceedings) 
found that livestock (including both large ;Illd slll;lll 
livestock) had the highest share in household income 
generation across all districts. 

(3) Livestock provide manure 

In most afe<lS of northern Lao PDR, farmers have 
either no cash to buy fertil isers or no access to ferti­
liser suppliers. Where soil fertility is poor (e.g" large 
parts of Xieng Khouang and Luang Prabang), 
farfllers recugnise manure as <In essential input for 
maintaining the productivity of small are<ls of rice 
fields and home g<udens. Bv grazing in surrounding 
forests and grasslands and returning to the villages 
each night, larger livestock etlectively concentrate 
nutrients around the villages, Home (1997) cites an 
example from Xieng Khouang where villagers arc 
changing their livestock fllanagement practices 
specifically to bring cattle back to the village from 
the grazing land Jllore often, so they Gin collect 
larger aJllounts of manure, thereby obtaining Jllore 
sustained yields from their rice paddies and reducing 
reliance on the production from the /wi. In some vil­
lages, livestock owners sell manure for significant 
cash or food returns, 

(4) Livestock provide a relatively high profit for 
very low labour input 

The two most common livestock rearing systems in 
northern Lao PDR are free-range systems: either (I) 
d<lY grazing and penned at night; or (2) continuous 
grazing, returning to vill<lges only oeeasiO/,ally. 
Both require little labour input compared to shifting 
cultivation. 

(5) Larger livestock (cattle, buffalo and goats) 
use feed resources that cannot be utilised for any 
other purpose 

These livestock arc cOIllmonly gr<lzed in forests, high 
grasslands or in fallow fields where they survive by 
foraging on grasses, shrubs, tree leaves and crop 
residues. The communally-owned feed resources pro­
vide farmers with substantial returns and livelihood 
security for little or no management input. 

The importance of these numerous benefits to 
farmers is best demonstrated by the fact that, 
although large livestock frequently damage crops 
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and ~Ire susceptible to disease epidemics. farmers 
c(lntinue to keep them as an asset to be sold in tiJlles 
of calamity. 

Opportunities for Improvement-What Can 
Forage Technologies Do'! 

When asked what aspects of their farming systellls 
they would like to strengthen, farmers in shifting 
cultivatioll are<ls of Lao rDR CO!llmoniv give high 
priurity to the fullowing (sec, fur example, Conncll 
and Ravong 1994): 
• illlproved production fWIIl p<lddv fields and hOIIlC­

gardens (where they exist). The main isslle is 
decl ining yields resulting from depletion ()f soil 
fertilitv. 

• improved production from the !rlli. The main 
issues arc declining soil fertility and severe com­
petitioll from weeds. 

• improved production from I ivest()ck. The main 
issues identified by farmcrs (eollllllonly in this 
(lrder) arc animal disease, insulfieiclIt feed ~Ind 

crop damage caused by livestock, Introdueti()n o!' 
'improved' breeds (for exalllple, cross-bred cattle) 
is sometimes reljuested by farlllL:rs but would hc 
inappropriate until the existing m,lnagement prob­
lems (disease, feeding and uncontrulled hreeding) 
arc resolved. 
Forage plants have a potential role to play in ;ill 

thr~e objectives. By providing more feed of higher 
quality near villages, farmers m~lY be ahle to hetkr 
manage the manure resource which is so essential to 
fcrti I ity of rice paddies ;md home gardens. Fur;lge 
It:gumes sown in fallow fields ()f oversown in\(l the 
Iwi, can benefit both soil fertility (thruugh cycling of 
nitrogen and org;lIlie matter and through emsiofl con­
trol) and weed control (.\ly/o,l{/miIes gllillll(,llsis, for 
example, has potential to smother weeds in upland 
rice crops without adversely alTecting tire cm!'). 
f'oragc grasses and IegulJ1es can be planted in plots 
near barns to supplemcnt grazing <lnirnals at night or 
at times of greatest need (such as at rice planting or 
harvesting, when <lnimals arc kept in the b;lrn 
because there is not enough labour to look after 
thelll). Forage tree species c<ln he used ;IS bOlh ;1 

source of high qual ity feed and fence I ines to protect 
fields from wandering stock. 

Although these potential uses of for~lge species 
have been well understood for a long time - for 
example, ShcltoT1 and Ilumphreys (I 97.'ia.h) demon­
strated the effectiveness of SIY/(}S(ftllizcs gllilll1CIISis 

as a cover crop in upland rice in Lao PDR more than 
20 years ago - very little adoption has occurred. 
One reasull for this is that frequelltly the forage tech­
nologies offered to farmers were inappropriate for 
reasons unknown to the researchers, Another is that, 



until recentlv, traditional feed resources in shifting 
cultivation areas have been adequate. However, 
farmers now complain that these feed resources ~lrc 

becoming scarce or degraded hecause of: 
• increased livestock numbers, resulting in over-uti­

lisation of the feed resources; 
• expansion of upland agriculture into traditional 

grazing lands; 
• reforestation of grazing land; 
• prohibition of cattle grazing un forested land: 
• utilisation of paddy-fields for longer periods of 

cropping, excluding anim;t1s from grazing stubhle. 
In response to feed resource degradation, farmers 

have begun to develop their own strategies. Exam-
ples of farmers innovating in this way are: 
• thousands of Hmong cattle farmers in Xieng 

Khouang and Luang Prab:lIlg provinces culti­
v;lting small plots of napier grass (PCflfli.lc!lIIl/ 
pllrpurellfll) ncar their grazing lands to supple­
ment their cattle in the drv seasun; 

• Iko farmers in Luang Namlha province planting 
creeping legumes as cover crops in their upland 
fields to control weeds; 
lowland farmCfs in Champassak province man­
aging and collecting green forage fmm islands ill 
the Mekong river for fccd during the rice-gn\wing 
season (at other times thc cattle graze on the pad­
dies); 

• farmers in one village of Xieng Khouang who col­
lected Bracliiaria rLlzizicnsis seed from an old 
demonstration trial 40 km away and planted it 
near their barns so they could keep animals closer 
10 the rice fields to provide Tll;lllure. 
In each case, the technologies were probahl y not 

the hest (for example, Braclliaria rllzizCflSis is Tlut 
well adapted io the long dry seasons and poor soils 
of Xieng Khouang), hut the farmers demonstrated 
their capacity to try to solve their own problems by 
using and adapting whatever technologies were 
available. 

These farmers are natural experimenters; frc­
quently all they lack is promising species and infor­
mation on how these spccies can be managed. 
Howcver, species alone will not provide a soiutiun to 
the three objectives descrihed earlier. What is needed 
arc 'forage technologies', which are the combination 
of adapted species with the way these species can be 
integrated within a farming system. Researchers can 
identify adapted, potentially promising species and 
suggest ways of using them. hut only the farmers can 
develop these into working technologies. The 
AusAID-funded Forages for Smallholders Pruject 
(FSP) is working with innovative farmCfs (I ike those 
described above) ill upland areas of Lao PDR to 
develop their own forage technologies that may 
contribute to solving the three cOTllmon objectives 
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descrihed earlier. Promising for:lge technologies 
described in IHurc detail by Home and Stur (1997) 
arc: 

1. grass/legume mixtures for gr;lzing: 

2. legumes as cover crups and green manures in 
upland cropping systems; 

3. gr,lsses for hedgerows in upland cropping sys­
tems: 

4. legumes and grasses for eut :Ind carry feeding 
systems (in hedgerows or intensi\cly-managed 
plots); 

5. multipurpose tree and shruh Icgullles in fenee 
I ines, contour hedgeruws and intensivel y­
managed plots; 

6. legumes for leaf meal pn)duction. 

In th.: first two years (1995-1 ()97) of the 5-year 
project, n:gional nurseries were planted at five sites 
throughout Lld PDR. The mo,t pmlllising, hroadl, 
adapted specics rh:lt have emerged s(\ f:lr arc IJrachi· 
aria decwnhclIs cv Basil isk, iJracliillria hrizalllhll 
(ev Marandu, CIATI6S35, CIAT16H27), IJmchiuria 
IUlfflidico/a CIAT6133. Alldropogoll gayalllls cv 
Kent. I'lIl1icllm maxiflllllfl TD5H and Slv/oS(llIllies 
gllialll!lIsis CIATl S4. In the wet SC;ls()n of 19(17, the 
work began with shifting culti\~lti(\1l farmers in 
Luang Prailang and Xieng KI](\I.I:I11g pruvinees to 
develop thesc species into forage lL'chnologies. The 
approach being used, known as Farmer Participatory 
Research (FPR), has t)ecn descrihed in dCl:lil by 
Okal i et al. (1994), van V cldhuizen et al. (1997a, h) 
and Horne et al. (1997). In short, FPR methmls are 
based on empowering farmers I ikc these to develop 
their own soluti(lns hy providing the inf()rmation and 
promising teehlmlogies they lack. The main differ­
ence fmm prnil111" R&D approaches is that FPR is 
based Oil active involvement of f,JflllerS, who make 
decisions at all stages of forage technology dcvelop­
ment. In partnership with development workers, 
farmers identify and prioritise the problems they 
experience, decide which forage technologies to test. 
run their own experiments (often inf'lrmal), evaluate 
the outcomcs and modify the f(lrage IL'cilnologies to 
meet their specific needs. 

What Forage Technologies Cannot Do 

forage technologies are new to farmers in Lao PDR. 
Farmers ~Ind researchers often have unreal istic 
expectations of these technologies. C()mmon miscon­
ceptions arc: 
1. Communal grazing land can he illlproved with 

forages. Without eontrol over wandering I ive­
stock or control of land hy individual farmers, 
there is little that can be done to improve the feed 
resources of communal grazing land. 



2. Forages can solve all feed resource problems. 
Forages will only ever he part of the solution, 
supplementing existing feed resources, such as 
native grasses, crop residues and tree leaves. 

3. Forages require no management. Like crops, for­
ages need careful management during establish­
ment, especially to minimise the impact of weeds 
ami wandering animals. 

4. Forage grasse~ require no inputs. One forage 
technology that Illany farmers are testing is 
grasses planted in intensively-managed plots to 
provide cut feed to animals when they return 
from grazing or when the farmers are too busy to 
look after the animals (such as at rice harvest). If 
cut regu larl y, grasses can remove large quantities 
of nutrients from the sllil. With napier grass 
yielding I R tonnes dry matter/ha, for example, a 
nutrient off-take in a cut-and-carry system of 
300 kg N/ha/year, 20 kg P/ha/year and ISO kg 
K/ha/year is possible. Unless nutrients arc 
returned to the soil, yield decline of highly 
productive planted grasses (such as PlIIlicUIII 
fllllximufII and Uracliillria dCCllfllhclls) is inevi­
table, to a point where they may be no better than 
naturally occurring grasses (as shown in 
Figure 3). Nutrients ean be easily returned with 
manure, if the grasses arc planted close to the 
hams. 

10 

5. Forage species exist that can give high yields 
during long dry seasons. There are no miracle 
species. During short, dry seasons, some species 
(e.g., Bracliiaria declIlllbells cv Basilisk) can 
maintain reasonably high yields. However, if dry 
seasons are long (>5 months) and severe, yields 
of all forage species will fall substantially. Some 
species survive long, dry seasons better than 
others, but yields may be I ittle better than the 
naturally-occurring grasses. Forage tree legumes 
can be useful in these situations as their deep 
rooting systems allow them to access soil 
moisture beyond the reach of grasses and 
legumes, maintaining production of green leaf 
long into the dry season. 

Conclusions 

Livestock are central to the I ivel ihood security of 
resnurce-poor farmers in upland agricultural systems 
of Lao PDR. Traditional feed resources for these 
I ivestock are becoming scarce or degraded. Forage 
technologies exist that have the potential to over­
come the I ivestock feeding problems as well as 
providing other benefits within shifting cultivation 
systems. However, the key is to provide farmers with 
access to these technologies, allowing them to 
evaluate and to develop them to suit their needs. 
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Management of Trees for Animal and Wood Prurluction in 
Upland Farming Systems 

J. Brian Lowryl 

Abstract 

Existing information suggests that for considerahle areas of the wet-dry tropics it would he 
possible to create an agroforestry system in which production of quality timher was comhined with 
increased animal produclion. The essential feature of this system is the use of particular tree 
species at wide spacings in open grassland. These trees provide feed hy (1) the dry-season fall of 
edihle leaf, tlower, or pod, and (2) hy the tree canopy causing an increase in grass production and 
quality. Further animal production henefits would come from the moderation of seasonal extremes 
and the option of lopping part of the green canopy for drought feeding. Managing open-grown 
trees to ohtain clear wood would rcquire more management than for forage alone, hut need not 
reduce forage production. Returns from wood production would depend on on-farm processing, 
the technology for which is increasingly available. Possihle species for the Lao DPR include siris 
(Albizia lebbeck), white siris (Albizia procera), yemane (Gmelilla arhorea), and raintrce (Samullea 
samall). A numher of other specics are also of intcrest and may well be found in the local rlora. 

TIIERE IIAS been much consideration of the role of 
multi-purpose trees in the tropics. Usually this means 
trees for fodder with a number of other benefits such 
as fuel wood, fertiliser, or soil conservation. The 
practical application is best seen in the mixed garden 
system of West Java. However, there is a system that 
appears hiologically feasible for Imperata dominated 
or degraded grasslands, yet is relatively untried. This 
involves tree species that have the potential to be 
grown at wide spacings for wood production while at 
the same time promoting animal production and 
restoring soil fertility. 

Animal Production from 
Dual-Purpose Trees 

This depends on considerably widening the concept 
of fodder trees, overcoming the assumption that trees 
can contribute feed only when animals browse green 
leaf, or it is cut and carried. 

Deciduous leaf fall 

The species of interest are obligately deciduous in 
the dry season, or else facultatively deciduous under 

I CSIRO Tropical Agriculture, Bag No 3, Indooroopilly, 
Australia 4068 
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prolonged dry conditions. In either case, the entire 
standing leaf crop becomes accessible tu the grazing 
animal. 

The suggestion that fallen tree leaf could make a 
useful contrihution to grazing-animal nutrition is 
novel, as it has been assumed to have low feed value. 
!lowever, in the tropics onc must take account uf the 
dry-season loss of feed quality in the grasses. When 
the rumen digestibil ity of fallen leaf from 27 native 
deciduous trees was compared with dry-season 
grasses in Norlh Queensland (Lowry 1(95) it was 
found in general 10 be more digestihle than the 
grasses. However the fallen leaf has quile different 
nutritional characteristics (Kennedy and Lowry 
1(96). There is thus the contradiction of low digesti­
bility and high intake, as was found for fallen leaf of 
Albizia lehheck (Lowry 1(89). Overall, it seems 
likely that utilisation of fallen leaf hy grazing rumi­
nants occurs tu a considerahle extent in tropical 
rangelands. The paucity of puhlished accounts and 
research is simply hecause it is not a conspicuous 
hehaviour and no onc has paid much attention to it. 

Flowers and fruit 

Depending on the species, annual production of 
tlower or fruit hiomass may be negligible or up 10 



20 kg/tree. It may have high ked value or Iwnc ,1t 
all. It Illay be shed at a tillle oi" year for it to bc (li" 
little use, or at a time when it has high strategic 
nutritional value. 

Promotion of pasture in the wet-dry tropics hy 
tree canopy 

It is generally assumed that hecause trees compcte 
for water with grasses, they will have an adverse 
effect on pasture. However, in nl)rthern Australia, it 
is very easy to observe that large isolated trees of 
Albizia lebbeck sometimes have a zone of enhanced 
pasture growth helow the tree canopy. This is not an 
optical illusion. In North Queensland early wet 
season yields of grass dry matter were tl2% higher 
under the canopy in grazed areas and 127% highu in 
an ungrazed area (Lowry et al. 19KtI). Apart tWill the 
question of relative over,i11 drv-matter pmductilln, it 
was rmted that grass hel"w the canopy relllained 
green and cont inued growing for up to two months 
after that in the open had died off, and t hat, at the 
cnd of the dry season, there was a more rapid 
response to rain frolll grass below the canopy. 
In addition, it has been fuund that grass associ,ilcd 
with the canopy in North Queensland had digesti­
bility .'i-IO units higher than that in the open, and 
maintained quality for (r-K weeks longer at the onset 
of the dry season (Liano Iljl)(). 

A fuller discussion of this aspect. and the 
Illechanism by which it happens, can be found in 
the report by Lowry and See beck (1996). However, 
key references on the ecopliysiology of grass 
enhancement by tree canopies in the African 
savanna are Belsky (1992 I (J94), and in Australia, 
on the effect of shade al()ne, showing that sOllle 
grasses can be more productive under 50'lr, shade, is 
Wilson (1996). 

Overall, these results suggest that it is possible to 
devise agroforestry regimes for the seasonal tropics 
in which the trees will not only increase total pasture 
pwduction but also pnllong the period of higher 
pasture quality. It is also possible to indicate the con­
ditions under which positive effects can be obt:lined: 
strongly seasonal cl imate, medium dense tree canopy 
(40%-.. 60% transm ission), medium to low fertil ity 
soils, and preferably hut not necessarily a nitrogen­
fixing tree species. Naturally, a major long-term 
effect will he improvement of soil condition in the 
sub-canopy area, so this systelll is also a strategy for 
rehabilitating degraded grasslands. 

Wood Production from Dual-Purpose Trees 

There arc a numher of tree species well recognised 
as fodder trees, that are, sometimes in a quite 
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different contexL also known as a source of qualit\' 
timber. Norlllally. these uses wIllild he somewhat 
exclusive. Fodder would he browsed or collected 
from wayside trees that would he Ili" little use f<lr 
timber. Quality timber would come frolll trees in 
forests or forest plantations that would provide little 
feed for livestock. It has heen suggested that large 
isolated trees in grassl,lTld can promote animal pro­
duction in the wavs outlined ahme. The question i". 
can these trees he managed fllr lju,i1itv timber"! Trees 
growing in the open will tend III atillpt a multi­
branched spreading habit, and this is the aspect th:lt 
requires active management. Pruning open-grown 
trees to obtain a good stern form is 1l1'W a well .. 
established practice in Australia and New 7.eal'lI1d, 
the numher of species to which it has been applied is 
growing, ,lIld there seems no reason \\hy allY species 
of interest in the: Lao DPR should Ih1t he Illanaged 
similarly. The technulogy is sil1lple. with labour 
costs less of a c()nstraint. Dcvci"I'lllents in Illobile 
milling technology Illean that timber of precise 
dimensions can he cut i"rom the log in situ (I.mvry 
and Seebeck 1996). This avoids the use of heavy 
transport and allows the economic utilisation of 
small volumes CIf wood. 

Notes on Particular Tree Species 

The siris trec--Albi::.ia lebbeck 

Siris is a medium to large tree, found thwugh"ut 
much of Asia. It is uf Illulti-stemmed widely 
spreading h<dlit (tll 30 m diarlll:tcr, 2() 1ll high) when 
grown in the open, but capable of gl)(ld log form i 11 

plantation. The tree is fully deciduous in the dry 
season. 

Large trees can buost animal pn'duction in all three 
ways noted here: as a feed, as a supplement, and by 
improving grass quality. Results of analyses and 
actual feeding experiments are reviewed in Luwry et 
al. (1994). The fallen leaf is Ilf surprising value 
because oi" the high voluntary intakes sll()wn by sheep. 
Fallen tlower is all excellent feed. The value of siris 
as a supplement in extensive gr~l/ing systems would 
be that leaf, tlower and pod drop sequentially during 
the dry season and can be utilised directly by grazing 
animals. In mature trees, leaf, tlower and pod fall in 
comparable amounts (Lowry 1989) and can total 
lOO kg. The wood is of recognised value, and is 
exported to Europe as East Indian Walnut. A recent 
summary uf timher properties is that of Keating and 
Bolza (I ()S2). 

White siris-Albizia procera 

This species has a wide distribution through tropical 
Asia in savanna and deciduous forest habitats. It is 



reganJcd as a good fodder trce for all rumin~lTlts, the 
k~I\TS heing highly paLltahle and high in protein 
(Parrotta unlLttcd). HoweVlT. there dues Illlt appear to 
be anv published result from an actual feeding trial. 
Like siris, it is deciduous and the fallen leaf would he 
expected to have similar feed v~llue. Leaf is the only 
feed supplied ffl'ill the canopy. The hi()lll~ISS of the 
flu\\ers is insignificant, while the pods arc produced 
much mure sparingly than siris. lsol~lted trees would 
he expected to have a promotiunal effect on pasture 
like that ufsiris and this appears to he happening with 
wayside trees hut this has vet tll he ill\l'stigated. The 
wllod has been descrihed ~IS f"llows: '!he limher is 
strollg. elastic, tough IIlId hard. ('OII1f1ared to leak it 
is /(Yr strollger ill 11l0dl/IlIS of dllsticily, 2.';r; more 
resistallt ill compressioll parallel to thi' graill, IIl1d 
Iwin' as h"rd ... The hellrtwood il l1loderatell' 
durllhle . .. :\Iodcrately h"rd IIDrk allt! ,11111' hy halld. 
hl/t the wood plallcs to a smooth .Iur!l/cc mOTe' re"dily 
thlll/ ;\. lehheck duL' to the less ohliqlle graill allgle 

Uses: .fi/rnitllrc, IIl1d tllNe {//ul COl/llter lOpS' 
(IR,\DA I ()79). 

Y cmanc-Gmelilla arhorea 

This is a well-known timher tree of India and Burma. 
The suggestion that it c'(llild have ~I dll~tI-pllrposl' 

agr()forestry rok is nO\l'1 and arises fnlll1 ohser­
v~lti()ns of its leaf phenc.Jllgy ill Townsville. The trees 
were e(,mpktely deciduous in the I~lle dry season, the 
large IllClllbranous k~lves forllling a consilkr~lhlc 

L·;trpet on thc' gfl'lllld. This (~tllen leaf tUrflc'd llut tll 
h~l\e a 24-h"lIr intrarulllill~tI digestibilit\ llf SW,;. 
Thi~ was quite improh~lhly high, but has sillce heell 
confirlllcd. A singlc puhliGltion fWIll India rCp(l!"ts a 
fccding trial (Mai)'.~lllnkar et al. Il)S7) ill which the 
k~lf h;ld a dry Ill;ttlcr digestihility of '::.7(;. a crude 
C'''lltcnt of II.~(;. and the pn>1ein was '::.'i''I digest­
ihk. Animals ~Illlwed a very high dry-mettter intake 
of 2.6(/' hmly weight. indicating it was palatahle as 
well ~IS digestihle. :\11 these paralllL'lers indicate the 
k~t1 is an excl'lkllt feed. Thl'''' resuits suggest that if 
YClll:tne was gflm rl at wide sp~lcings in Jl~lsture in thc 
wet-dry trupics, t herc would he a substantial dry­
season kaf fall with a digestibility so high that it 
could he regarded as an cnergy supplemcnt. The 
1'1~llltatilln-gr()\ln limbcr is descrihcd as: ' ... onc (i( 
Ihe hcst alllilll(ill rcliahle timhers )lUIIIl/ in sOllthcrn 
Asia. Fhc sa!'I1'ooi/ is not distillcl ji'of1/ the hcar/­
wood, rcI/o wish hnmn, 11Istrolls. ,,,illl a smooth oily 
«'cl . .. lmrks rcadilv to 11 sll/ooth Jinish IInd takes 
,Iaill and !,ol"h lid/' (TRA[):\ 1(79). 

Rain trcc, monkey pod Sama"ea samall 
(Albi::.ia sama,,) 

This is an excclknt shade trlT in much (If the tropics. 
rhc timber is hl'st known tur \\,)oden handicrafts but 
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has ~l range of uses. The rain tree has heen already 
docuTllclltnl ~IS a fodder tree (Nr\S I ()79). This is 
mainly in l'l'l~ltion tll ;1 high production of nutritious 
pods. Ilu\\c\'er. the species is alsll dccidullus in 
August-Septelllber and has quite large leaflets. When 
the fallen leaf was fed to sheep it had a very low 
digestihilitv but this \I~IS (lffset hy a surprisingly high 
intake (Lo'ITY 19(5). Thc Illateri~ll \I('uld prohahlv 
be utilised if falling into mature pasture. The rain 
trcc is also onc of the spccies that can unequivocally 
promote grass growth (Jagoe 1(49). 

'Whitc {'crlar-lWelia a;:,edarach 

Clear wOlld fWIll white cedar is of vcry high value. 
The tree is fllUlld over a very wide range of habitats, 
including semi-arid arc·~IS. The leaf has ~1I1 exception­
~I1ly high digl'stihility (Vcrcoe 19S6) ~lI1d is known as 
a f(lddcr lree in India. In drier areas of Queensland, it 
has heen said tt) he fed to dairy CllWS (Evc'fist 1(86). 
Whitc cedar is conspicuously deciduous hut the leaf 
drop occurs rather e~lrly in the dr\' Se~IS(lJl and this 
may dctr~lct fmm its kl'd value. 

I "cllcaena-Lellcaena lellcocephala 

Lcucaell:t is usually hedged or otherwise managed 
for hrllllse, ~lnd the ljucstion of sawn timber pro­
duction does nut arise. llllwever, in the search for 
1ll'\1 I ines, onc llf the tllost productive (,Tarang', 
K6.'6) proves t(l be strongly arhoreal (M. Shelton, 
pers. cUlllm.). This upl'ns tile pussihilit\ of using it in 
a dual-purp"se regillle. 
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Bioeconomic Modelling to Assess Possible Improvements in 
Upland Animal Production Systems 

K. Mcnz and P. Grist l 

Ahstract 

Shortening f~llow kngths dccre~se, farm profitabilitv within 'hilting cuitivation f~rming 

Sy~tl'Tll~ and makl'~ ~ul'h systl'lll~ lln~llstainahk. due to soil dcgr;I{Jation. Alth(lllgh this is a widd y' 
accepted view, the LlCk of long-term data hinders emrirical "n"lvsis of the i"ue. The need I'm" 
rea"unalllc length ut time-scric, data, quarantined trom uncontrullcd intluences, virtually dictates 
the need for a Illodelling approach to the empirical analvsis. Such an approach is followed here, 
m~king use of thc SCU;\F model. Economic ~nd livestock dimension, arc added to that ll1odel, ;\ 
qU;lIltification of shifting cuitivation systems for tYrical imp<'rflta-donlinated areas of Southc;lq 
Asi" is undertake'n. ,.\ particular namplc of an 'improved fallo\\', involving;1 (;/iricidia pi;l[lI;ltion 
for ,oil qu~lity l'nh;lncClllent allll 'IS a source of live,tock fcl'll. is Ihen analysed. The potclnial of 
such a system to improve profitability and sustainability over the levels achievable with shifting 
cuitivatiun is clearly revc,lied. With hoth the improved ;l[ld unimproved lallow, anim;ils can make 
a positive contrihution to profitahility, alheit with some additional suil degradation. flowcver, the 
sui! l'r()~i()n CO!l:--cqucIlCC\ frolll animals were found to be far le....,...., :-,cVCfC than Ihose from cropping. 
A /lh)(klling appr();lch to addre"" these issues has cCl1,lin (tdV(lIILlgCS, espccially' where c\j"ling 
Illude!:' can he adapted at low cost. Oat" for Illodelling were uhtained from tanner surveys, expni­
ments, or researcher estimatl's. Modelling and field experiml'ntation are complementary and call he 
i ntcractivl'. 

Biocconomic Modclling and its Advantagcs 

Bioeconomic mmklling is Cl fllffll of analysis that 
comhines an appropriate mixture of hiological and 
economic realism, It is usually computer-based for 
case of cllculation. Mmlcll ing can he undertaken 
eithcr in an optimising fralllework, or in Cl ,illlulation 
frcrlllework, A cnnventitlnal economic hudgeting 
exncise might be regardcd JS iJiueconol1lic 1lI0delling, 
but most economic budgets do not include much hio­
logical detail. 

Cnmpared to field expnill1clltation, hioccollomic 
modelling has two major adv;llltagcs, It i, relatively 
inexpensive, and can produce resulb ill a short 
period. In Laos, hioeconomic-modelling expertise 
may be I imited. However, standard computer spre~ld­
sheets can provide more th;111 cnough computing 
[lllWer as well ~IS the tlexihility t(; facilit;ttc a good 
degree of realism, Alternatively, prototype Illodels 
are often available for adaptation and use. 

I Centre for Resource and Envinlnml'ntal Studies, Australian 
National University. Canherr;l, Australia 
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In addition to prov iding all~liysc, of specific io,sues, 
hioecOlHllllic lllodelling pruvides a usc'lul framcwork 
to enham:e cl)opcratiull hetween l'U)IJ<HlIists ;11ll1 
biulogi,ts, 

A hioeconomic lI1odt'l 

The corc Ill" the work descrihed hCle is the llllHkl 
SCllAF (Soil Changes llnder Agroforestry). Despite 
the namc, SCllAl' is quite a gcncral Illudel, and is 
not res(rictcd (0 agruforestry applicatiolls (Young 
~lIld Mur;rya 11)90). SC'IIAI' is a siJl1plc, deterministic 
model, designed to predict thc effect (1( various trl'l' 
or crop comhinatiolls on soils and cOllllllodity out­
puts, hased on ;rver;lge-ycar cl illlate and soil charac­
teristics, It has thc facility I'm I()ng rtln an,llvsis, 
irlCluding lIL-t:lils of ,oil paralllctL'ls rclcvant to 
shifting cultivation in thl: uplands, illclllding emsil liL 

Twu previous applications of SClJAF givc con­
fidence in thc siJl1ulation capacity of llie Illude!. 
Vermeulcn ct a!. (1993) ll'l'd SCllAF tll simulate s()il 
Ilutrient dynamics and plant producti\ ity for the 



Miomho woodlands and adjacent shifting cultivation 
systems with maize in Zimhabwe. SCUAF was judged 
to provide reasonable predictions for maize and tree 
growth, although it had no facility to attenuate growth 
as thc woodland appmached maturity. The attenuation 
of growth is not important in this analysis, due to 
regular harvesting ;Ifld the short growth cycle. In the 
second case of hedgerow svstems in the Philippines, 
Nelson et al. (1996a) compared the results from 
SCUAF with the results fr(lm a more complex 
dynamic process mmlel, APSIM. They found SCUAF 
produced similar estimates of trends in medium term 
yield. However, SCUAF is an average year model, 
which abstracts from seasonal conditions. Short-term 
yield fluctuations cannot be predicted. 

No economic or animal components were expl icitly 
included in the original versions of SCUAF. I nste,ld, 
the inputs and outputs of SCUAF were incorporated 
hy the authors of this paper into a COlllp;lIlion spread­
sheet that contains infmmation on those economic and 
animal componenh. These structures l,fthe Tllodelling 
framework and data sources are presented in Figure I. 

Bioeconomic Analysis of Shifting Rice 
Cultivation on a Typical Imperata Grassland 

Site Without Animals or Fertiliser 
(Indonesia) 

The SCUAF model was used to tracc changes in soil 
and other site charactuistics. lillder a range of 
shifting cuitiv;ltion regimes, for ·t\ pica!" Southeast 
Asian sloping upland site conditions (Menz and Grist 
1(96). This rcsearch I'ocllsed (In smallholder annual 
rice cropping/III/perul" fallow systems in Indonesia, 
f(lr a range of land availabilities. 

Carbon and nitrogen in the soil pwfile arc affected 
by erosion. uptake by plants and recycling of plant 
material. By simulating these parameters, SClIAF 
first predicts changes in soil fertilitv, and then 
changes in crop yield and Impcrll/o hiolllass o\er 
time. The economic spreadshect is then hwught int" 
uperatioll to calculate the fallow il'ngth that gives the 
greatest ecolHHllic return. 

With reductions III 1;lI1d "re" availability, the 
economically preferred fallm\ lengths arc reduced 

Bioeconomic model 

Economic costs 

Farmer surveys 

Input quantities, 
costs and prices 

Figure I. Processes or thc ili()cc()fI()llIic llIodcl. 
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(from a 20-year initial point in the analysis). 
Economic returns fall with declines in land area avail­
ability. for fallow lengths below seven ycar~, 

economic returns began to fall dramatically 
(Figure 2). The explanation is revealed in terms of 
total soil loss and soil earb,"1 and nitrogen losses (rhlt 
shown here), which arc retlected in reductions in crop 
yield (Figure 3). 

All fallow lengths below 20 ye~lrs result ill unsus­
tainahle ricc yields - - dram:ltically unsustainahle fur 
fallow lengths of sevcn years or less. However. for 
most smallholders, it is not an economic proposition 

to reduce cropped area to the low icvel required to 
maintain the 20-year fallllw length associated with 
sustainable vields ami soil par:lmcters. F(lr example. 
farms of five hectares can achieve four times tht.: 
level of profitability with a two-ycar fallow as they 
can with Cl 20-year f:lllow (Tablc I). This is 'D. 

Lkspite the ncgativc implicatiuns of the two-yelr 
fallow for biological sustainahility. 

Thus. an economic imperative exists for upland 
sm:rllholdcrs tn engage in shifting cultivation systems 
that arc patently unsustainable. In the absence of the 
3ppiication of new technology or inputs, most of 
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these upland smallholder farms will cease to be 
viable. 

Tahle l. Profitabilitv comp:Hison hetween economically 
optimal fallow 1cn~tll and hiolo~ic;i1I\' ,u,t:linable fallow 
length (for a five hcctme farm). 

Econolllically optim:!1 
Biologically sustainahle 

F:i1low length 
(\cars) 

20 

Profitahility' 
(Rp 'O()O) 

4260 
lOoS 

'Profitahilitv i, tile economic returns to land and lahour 
110 co,ts ha\'C heen assigned to either in the calculations. 
Tile illtLTL'o,t r:lIc used to discount future cost and revcnuc 
:--.lrc;tm.'-, was 12f;;. 

Impmving Shifting Cultivation Systems -
the Role of Fodder Crops and Animals 

(Northern Mindanao, Philippines) 

CIIl o,ustainahility alld profit:!1,ilitv of shifting culti­

vation systcllls he cnh:ll1ccd'! This qucstion was 
;Iddressed via Illocklling ;1 r;lIlge ofupl;lIld fanning 
systetlls at Claveria. N<lrthelll Mind;ln:lo, Philip­

pines. c Inforlllation un a ran,L'e of p"",ihle intcr­
vcntions to impruvc f;tll()ws W;I\ avail:lhle at that 

location. Ollly lllte particular form of intervention is 
exalllined here a G/iricidia plantation fallow, with 
:11ll1 \\ ithout :Inilll;tls. Analyses of other systellls arc 
rcp()rted elsewhere (e.g., Nelson ct al. 1996a. b). 

Tht' haselint': tive-year imperala tallow/ont' year 
maize ntltivation, initially without fertiliser or 

animals 

The hasel ine ft'r cotllparison \\ as a fivc-year 

IlIlperll/alonc-year tllaize shiftin,L' cultivation system. 
In tr;lditional shifting cultiv;ttil)n svstelllS. the fodder 

;Ivailahlc for cattle L'llllsists mainly ()f ,L'lasses such as 

IlIlflerllta ;lIld crop lesicllil's. Thcse ;lrc ,L'cnerally of 
pt'or quality, limiting the IIUlnbl'l (If al1iln;lls that can 

'Cla\'l'ria is a lIlunicipality of Misamis Oriental. Mindan;I'J. 
.+0 km nonhca,t 01 Cagayan de Om. It lies in an undulating 
pl;ltC;!U bctvv'l'cn a coastal escarpment and a mountainous 
intLTiol. ranging in c1cvation from 200 to 500 mctres ahme 
mean sea Ievcl. Soil from Clavcria is classified as acid­
upland (fine mixcd, isohyperthcrInic, Ultic Haplot1hox) 
with a depth of more than onc metre. There arc two pro­
nounced seasons in the arc:!: \Vll ,c;""n (~LI\' to Octoher) 
anu dry season (Novembcr to ,\pril). The majority (7<)'") of 
the upland farms in ('Javcri:! arc situ;!Ied on nllldrrate to 
steeply sloping land. thus soti l'ro,ion is a concern of the 
farmCfs. The domin:lnt crop planted is maize. Maize pro­
ductil)n has prospered in Clavcria heCIUSl of its adapta­
hility to local conditions :1I1d aiso a:, it i, eonsillered a o,tilplc 
food. 
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he supported (Nitis 1985). Without either an animal 

or fertil isCT component, this system was found, using 

the modelling framework outlined ahove, to be Illar­

ginally prnfit:lhlc at prevailing input and output 

prices (Table 2). 

Tahle 2. Profitahility of introducing catlle within a 
shifting cultivation regime fl)r a 2 hectare farm, C1averia, 
N. Mindanao. Philippine,' 

NumhL'f of CHtle 

o 
1 
2 

N PV per hectare ('000 pesos) 

1950 
IU90 
<J1'50 

In tllis case profitability was calculated net of labour costs 
(cl'. Tahle 1). In hoth Tahles 1 and 2, a discount rate of 12')(, 
was l"cd to hring future values to present values. 

Adding an animal (livestock) to a five-year 

Impcra/alonc-vear upland rice systcm is quitc 
profitahle, while adding the second animal is less so 
(Tahle 2). A slllall-holdillg of ahout two hectares 

usually supports fr()1ll zero to two ;lIlilllals (Franco ct 
al. 1996), typil':llly with low productivity (Moog 
19(1). The adclition or tire second ~lIlil11al reduces the 

soil-resturing capabilities of the Imperii/a fallow. 
This is rcllected in a reduced crop yicld and crop 
revenue. 

Intl'rHntilln via a Gliricidia plantation fallllw for 
soil fertility improvement and fodder 

The p()tential of an improved fallow component 
within it ~hifting cultiv:lti')1l sv,tcm was recognised 

by Carrity (llJlJ3) and lVLlc()ickclls (1990). Planting 
Icguminous trces in Ltilmv periods offers potential to 

.1ln C<lttic gr;lzing tri;t1s in till' ['hiiippine" Payne (191'5) and 
Caluh (1995) reported Im' jl",Liucti\ it), in cattle grazing 
Impcrata - annual gains ()f ;lr(lLlnd 50 kg per animal per 
\Tar. or approximately O.IS kg per animal per day. At eur­
lent heel prices in the Philippines of 40 pesos per kg. this 
annual heel production is worth P40 x 50 or 2000 pesos per 
\'Car. In this analysis, an average hody weight of catlle 01 
,,00 kg is assumed. The average feed requirelllent is 2.Y;; 
of hody wcight (seven kilograms of dry matter per day. or 
three tonnes of dry matter per animal per year). The quan­
tity of m:lnure produced hy cattle is approximately 40'1, of 
the dry matter ingested. Thus, for an animal led three 
tonnes of dry matter pLT \L'ar. till' manure produced is 
approxilllateiv I . .:' ""lnes. As fodder passes through the 
animal. there is;\ ,signilil'<llllchange in its composition. The 
Bureau of S,)ilo, at [niversity of Philippines, Los BaflOs. 
found that the carhun:nitrogL'n ratio of manure is 2.~q. or 
1.1 'v" of the dn matter fed tll anim:lh. This information was 
used in the Illodclling 01 tilL' anilll:ti component of the 
S)/stCIll. 



improve soil fertility and to provide wood products. 
Gliricidia foliage also has potential as a feed supple­
ment for cattle. 

The effects of improved animal and soil nutrition 
were analysed within the context of the SCLJAF 
model. A diet for cattle, composed of 50% Gliricidia 
and 50% Impcrala was assumed to he proviueJ from 
the on-farm production of Imperala and Gliricidia 
leaf from a Gliricidia plantation. A weight gain of 
0.52 kg per animal per day was taken to he the result 
of feeding with this particular mixture (Morbella et 
al. 1979). A two hectare farm size was assumed to be 
divided into six plots, or rarcels. The number of 
Gliricidia plots required to supply the animal feed 
requirements depends upon the number of animals to 
be carried (Table 3). Although SCUAF does not 
directly model the animal enterprise, the biophysical 
effect of animals can be simulated by harvesting 
(removing from the system) the animal fodder 
requirements. 

Each plot is rotated on a six year cycle, and two 
maize crops (wet and dry season) are planted per plot 
per year. Figure 4 presents a schematic diagram of 
the improved fallow system. Rl:sources flow 
between the three land use types -Impcra/a fallow, 

Gliricidia fallow and maize crop. Three products are 
derived - cattle, firewood and grain. 

Table 4 presents a summary of unit costs and unit 
returns for the Gliricidia fallow system with anim,!Is. 
These numbers were derived from farm surveys. 

Modelled Results from Introducing a 
Gliricidia Fallow 

Biophysical aspect:; 

Improvements in soil fertility fwm a Gliricidia 
fallow can he observed pictorially in the modelled 
levels of soil nutrients (carbon, nitrogen <lnu phos­
phorus) in Figure 5. (The top lines of each graph rcr­
resent the 'without animals' scenario). The imprnveu 
maize yield associated with this increase in snil fer­
tility can he seen in the top line of f'igure 6. 

Feeding Gliricidia prunings to animals, rather 
than using them as mulch, removes nutrients from 
the system. Three animals per two-heet~lre farm 
(organised as indicated in Table 3) have a significant 
impact on the sustainahility of the farming system, as 
only a sm,tll amount of G/iricidia is aV:lilablc for 
mulching. Soil nutrients arc predicted to fall to 

Table 3. Partitioning of land use for a GliriciJia fallow system with animals, on a two-hectare farm. 

Number of 
animals 

1 
2 
3 

Area (ha) 

0.33 
0.33 
0.33 

Plots 

Impcrata 

Area (ha) 

0.33 
0.67 
1.00 

Table 4. Unit costs and returns used in the analysis. 

Labour cost of smallholder 

Maize seed cost 

Maize grain value 

Firewood 

Cattle 

Interest rate 

Wet season 
A vcragc season 

Initial purchase 
Annual maintenance cost 
Net annual change in 
I nventory value of cattle 

Social opportunity cost 
Market borrowing rate 
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Plots 

1 
2 
J 

1240 / day 

126.50/ kg 

125.60 / kg 
125.90 / kg 

PI ,000/ tonne 

P6.0()O 
f'l,kk2 

127,600 

12r;1) 
25(J{' 

(;ii riciJia 

Area (ha) 

I.T1 
1.00 
0.67 

(150 kg (0 P40/kg) 

(190 kg ((1) !240/kg) 

Plots 

4 
3 
:2 
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below .~()ilr of their initial kvcls (Figure 5), ami there 
is a 25'"; reduction in m~lize yield (Figure 6). 

The introduction of callk into the G/iricidiil 
fallow sptcm (with one cwp pu cycle) inCl"east:s 
soil erosion by removing ground cover and nutrients 
from the sys!cm, making the soil IllUle sw;ccptiblc to 
erosion. CUlllulativc soil erosion, nllldellcd over 
eight six-year cycles, is shown in Figurc 7. The 
Illodel predicts that each ,1Ilim~11 will increase t()I;11 
soil erosiun hy mUle thall 75';. This effect of c,ltlic 
on suil erosion is akin to Ihe nutrient relll()\'~t1 bv 

3.4 

3,2 

"' 28 

"" u; -§ . . . 
26 

0 -<0-

U 
Q) 2.4 > 

22 

2 

18 

10 20 

--- o Anlrllclls 1 Arllrnals 

crops - no direct effect of trampling hy cattle was 
included in Ihe Illudel. The latter effect Illay bt: sig­
nificant \\hen stucking rates arc high relativt: to feed 
supplies, hut shuuld not be an issue if stocking rates 
arc within the limits set by feed supplies. 

A comparison was made of the relative effects on 
soil erosion of cattk (Figure 7) and cropping 
(Figure il). The latter shows tklt inclc;lsing cropping 
intensity has ,I greater effect l'n soi I erosion than 
increasing cattle numbers. In Figure il. 'number of 
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Figure 7. Rclatiotbhip hetween the numher 01 call le and the level 01 soil erosion for the five vear G/iricidia fallow/onc year 
maize L'rOpplrlg system. 
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crops' refers to thc nUlllher of years of cropping 
(within a six-year crop/i';Ji Imv cycle). 

Economic analysis 

The estahl ishment of a Gliricidia plantation can 
increase revenue from the higher maize yield, com­
plelllented by returns from firewood. This result is 
relevant at prices currently perceived by slllall­
holders in Claveria, and generally held even after 
simulating sign ificant incrcilses in tire wilge rate, or 
decreases in product prices (Grist et al. I ()97). 

Two discount rates were used in this analysis -- a 
social opportunity cost ;lIld a Illillkct horrowing rate. 
An interest rate of 12(; was chosen to represent the 
social opportunity cost of capital f<lr tire Philippine 
economy. A higher interest rate of 2)1/;/ was also 
used. This was chosen to represent the market 
borrowing rate. It is based on an estimate of the 
borrowing intcrest rate, ohtained from a farmer 
survey (Nelson et al. 1996b). 

Given beef prices of f!40/kg and a discount rate of 
12'1r, the Gliricidia fallow systcm is more profitable 
with animals included. When compared to the no 
animal case, net present value increilscd by 50% with 
onc animal, 110% with twu animals. and 170'1r/ with 
three animals. However. even without anirnals, a GIi­
ricidia fallow is br IllOTe profitahle thiln a shifting 
eultivation system based on an IlIlpcUlta fallow 
(Table 2). 

These calculations ;Ire hased on a discount rate of 
12%. which may approximate the s(lci;ti opportunity 
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cost of capital. Actual interest rates facing farmers in 
Claveria arc between 16% and 30%, with 25% seen 
as the most representative interest rate for borrowing 
(Nclson et al. I 996b). At this discount rate, the 
overall profitability of the Gliricidia fallow and of 
introducing animals into that system is reduced. 
However, the general trends shown in Table 5 are 
m;lintaincd. 

A barricr to the adoption of the Gliricidia fallow 
system could be the initial income losses during the 
transition period. Analysis by Grist et al. (1997) 
indicated a loss of approximately P-850 in thc first 
year of the transition period between an Impera/a 
fallow system and a Gliricidia fallow system 
(without animals). It would take four years for small­
holders to recover this initial loss. and for cumulative 
profitahilitv to hecorm: higher than with an Imperata 
fallow system. The incl usion of eattle within the 
Gliricidia fallow system increases these initial transi­
tion costs. Unless upland farmers can hear these ini­
tial losses, via using savings or borrowing money at 
reasonable rates, adoption of the Gliricidia fallow 
system will be difficult (more so with animals). 

Summary and Conclusions 

Shifting cultivati()n systCtllS with short, unimproved 
fallows such as Impem/a, are biologically unsustain­
able. Yet they arc often undertaken for reasons of 
economic imperative. Animals can provide an 
economic return during the fallow period and seem 
capable of playing a positive ecunomic role, even tn 
an unimproved Impem/a fallow situation. 



Table 5. Total revenue, total costs and net present value for the Gliricidia fallow system, with and without animals. 

Discount rate 12% o Animals 1 Animal 2 Anim;t1s :> Animals 
Reef price, fl40 kg (F '(00) (F '(lOO) (F '(00) (F '(00) 

'-- - -~~ --- ~--~ ~- ---- - --------~-

Revenue 
Firewood 47.4 
Maize 57.0 
Cattle 0.0 
Tota I revenue 104.4 

Costs 
Ma.ize/fallow system 46.9 
Cattle 0.0 
Total cost lit) <) 

Net present value 57.5 
------ - -- -

Improved fallows, such as Gliricidia, offer the 
prospect of income gains and enhanced biological 
sustainability. Those outcomes are enhanced by the 
introduction of cattle into the system (at a moderate 
level). 

The introduction of cattle into a Gliricidia fallow 
system involves a trade-off between the amount of 
Gliricidia foliage used as mulch, and the amount fed 
to animals. Reducing mulch decreases soil fertility 
levels, and increases soil erosion (thus lowering plant 
yields). The rate of increase in erosion is approxi­
mately in proportion to the number of animals. 
Although at Clavcria, erosion is low relative to other 
sites in the Phil ippines, maize and firewood yields 
are still affected. In other locations, where soils arc 
more erodable, adding animals is expected to have 
more serious consequences for soil erosion and 
maize yields. 

Limited availability of savings or restricted access 
to capital may make adoption of improved systems 
difficult. To encourage adoption by upland farmers, 
governments could consider policies that facilitate 
long term loans, or otherwise lower the cost of credit 
to upland farmers. However, even at prevailing 
interest rates of around 25%, the Gliricidia fallow 
system with cattle appears to be superior to traditional 
shifting cultivation systems in Imperata areas. 

The Gliricidia fallow system was chosen as an 
example of an improved fallow system. It has not 
heen extensively practised and the results presented 
here would require verification, or pilot testing in 
particular environments, before being promoted as 
recommendations. However once model templates of 
the kind presented here have been established, 
promising systems and management strategies can be 
tested with relative ease. This can be done in a 
manner that is far less expensive, and can give earl ier 
results than traditional field experimentation. It is 
suggested that modell ing at this practical level be 
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J7.4 27.7 IiU 
.:IS.8 .:16.1 .:1:1.4 
70.6 141.:> 211.9 

156.8 215.1 273.6 

44.4 41.9 39.4 
26.0 52.1 78.2 

70,A 240 117.6 

86.4 121.1 156.0 
- -----

conducted simultaneously, or at least interactively, 
with biophysical experimentation, JS a two-pronged 
attempt to improve shifting cultivation systems. 
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Problems and Opportunities for Livestock Production in 
Xieng Khouang Province: Field Observations 1993-1995 

T.A. Gibson I 

Abstract 

The major rmhkm \\'ith large livestock rmduction in the infertile. rine-tree grasslands of the 
Xicng Khouang Provincc is extreme pl""plwrLls deficiency. SvmptoTlls and rrocedures for identi­
fication and corrl'l"lion or phosphon" ,klicicncv arc outlined. The applicahility of locally m:ldc 
hone-char and re,,,liJy ,1\ ililablc fertilisers ;IIT discussed. Opportunilies tor the immediate imrwvc­
ment of large 'L1ld small livestock at Ihe village level in !'nth the intcrtilc and fertile areas of fhe 
rf<lvince arc outlined. 

TillS 1',\1'1:1{ reports on some aspects of the I ivestllck 
component of the I J\O/lfNDCP/IFAD Xieng 
KhLlu<lng I j ighland Dcn:lupmcnt Program. Thc 
period covered is Novemher, 1993 tll May, 1995. 
The Program was executed hy UNDP/OPS. 

The major initiativc of the livestock eomponcnt 
was a Cattle Bank. Native cattle cows wcre distri­
huted to villagers; mature females weigh 150 ISO kg 
and arc more fully descrihnl hy Bouahom (1l)93). 
The rati'lnale for the Cattle Hank was to replenish 
cattle IlUmhers which had becn greatly reduced in thc 
Province as a result of the Vietnam War. Xieng 
Khouang is a Covernment priority area for cattle 
development. 

Other initiatives were the enhanCl:ment of the 
animal health service, the tri;dling of improved 
foragl's and farmer and technician training. 

This papLT is mainly concerned with the disCOVLTY 
and currcctilln of extremc phosphorus dcficiency in 
parts of the province. The improved forage pro­
gramme is deserihed elsewhere (Gihson 1996; 
lIorne, these Proceedings). Other aspects of the 
projed may be found in projed reports. The paper 
concludes hy listing SOille perceived opportunities 
for ~ln inllllediate impwvcment in livestock pro­
ductilln at the village level. The environmcnt of 
Xicng Khouang is hriefly described. 

157 Covcrdalc St., Indooroorilly 4068, Brishane, Australia 
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Environment, Land-use and 
Animal Hushandry 

Long-term cl imatic data arc available for one station 
only in Xieng Khuuang, that of Phonsavanh town 
(19° 53' N, 102° OS' E; I lOO III elevation). The 
average annual rainfall in Phonsavanh is 1484 mm, 
S9';;, of which tails in the six months from April to 
Septembcr. The average daily maximum and 
minimulll telllperatures arc 25.6°C and 15.3°C. 
Frosts occur in the higher valleys during the middle 
of the dry-season. There are four major, obvious agro­
ccological zones in the province: 

The pine-tree grassland zone 

This zone occurs mainly in the ecntral west of the 
province hetween about IOOO and 1400 metres 
elevation. The zone is characterised hy the presence 
of pine trees (mai pck) and by extensive grassland 
areas. The grasses are collectively known locally as 
acid grasses (ya som); they consist mainly of 
ThclI1cda spp. (ya chill chik). Soils arc mostly 
derived from siltstone, sandstone and shale. Soils arc 
acid with a surface pH (in water) of ahout 5.0. 

The main agricultural activity is rain-fed, paddy 
rice-growing in the shallow valleys. The uplands arc 
not cultivated, but arc used extensively for cattle 
grazing. The cattle are returned to sheds in the 
village each night. Manure from the sheds is placed 
onto the rice paddies. Villagers report rice yields of 



ahout two tonnes per hectare with manure ami less 
without it. 

The fertile valleys 

This zone occurs thmughout the province in non­
pine tree areas from ahout 60() III to 130()m elevation. 
The zone is charackrised hy the ahsence of pine 
trees; there arc no cxtcn,i\c grassland areas. 
Thl'lI/l'da is not ohvious. Oak and chcstnut trces (mai 
kor) and hamhoo occur. H()wcvcr, the non-cultivated 
areas arc often covC[cd with unpalatable semi-woody 
wecds e.g. (,hmll/o/aena odorata. Soi Is arc general I y 
derived from hasic rocks (mainly limestone). Soils 
arc slightly acid to alkaline (surface pH 6-1l.5). 

Rain-fed or irrigated paddi is grown in the valleys. 
The upl;lJlds arc intensively used for shifting culti­
vation; maize and dry-land rice arc the main crops 
grown. Cattle and huffalo are reared but arc not 
generally hrought hack to .sheds at night. Manure is 
generally not placed on paddies and the yield of 
unmanured paddi i, rep(lrtcd to he 3--4 t/ha. 

The high, fertile mountaius 

This zone occurs mainly ncar thc hurders of thc 
province from ahout 1 ~()() m to 17()() m elevation. 
This zone is similar to the fertile valley zonc. 
1I11uliinill trccs arc often ohvious and there arc often 
gr;lssland areas sometimes with /mperata cylindrica 
(ya k!liI) grass dominance. Opium growing is gener­
ally an important cash-crop in hackyard and shifting 
cultivation fields. 

The dense forest 

This zonc occurs to 26()() III ;iltitude. There is little 
agriculture or ;lTli~llal hushandry in this zone. 

Strange Diseases of Cattle and Buflalo 

Informal intervie\\is were conducted in several 
villages in 1993-94. In pille-trt:t: grassland ;lreas, 
villagcrs often reported strange dist:ase symptoms of 
cattle and huffalo for which there was apparently no 
cure. 

Cattle, and more especially buffalo, sometimes 
developed lamcness (kha !lall). Lameness was gener­
ally more ohvious towards the cnd of the dry season. 
Lameness could be so extreme that animals could 
not walk and sometime, died. This was particularly 
important in ploughing huffalo which were nceded in 
thc carly wet season for paddy preparation. Lame­
ness was charactnised hy long hoo,es whcrehy the 
ends of the hooves would overlap. Lameness did not 
respond to antibiotic treatment. Lameness was also 
occasionally reported in pigs. 
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In the dry-season in pine-tree grassland areas, 
cattle and huffalo can often be seen eating or 
chewing non-food items such as rope, plastic shoes, 
rocks, scrap iron, cardboard, bones, etc. Thc rumen 
of dead animals will ()ften contain large amounts of 
undigested rope, plastic, etc. 

Farmers in the pine-tree grassland areas often 
reported an abnormal incidence of broken bones in 
cattle and buffalo. Animals would break hones while 
shoving onc another, while jumping across small 
gullies and even whik ploughing. 

Cattle and huffalo were reported to sometimes sud­
denly die (within a few days) without any apparent 
symptollls except for lethargy. Even animals routinely 
vaccinated against Haemorrhagic septicaemia and 
blackleg died; antibiotics did not seem to be effective. 

Calves born in the middle of the dry-season often 
died. Such calves were often born small in size ami 
wc;lk. Their mothers were thin and often produced 
little or no milk. Sometimes cows aborted. Cattle 
often had hunched hacks (lang kong). 

These diseases and symptoms were not reported 
from the fertile agm-ecological zones. Generally, 
there was illore native grass availahle in hoth the wet 
and dry-seasons in the pine-tree grasslands than in 
the fertile areas so tlwt lack of forage per se could 
not explain the incidence of the dist:ast:s. Farmers 
gt:nerally reported a calving percentage in cattle of 
ahout 1l0% and a weaning pcrcentage of ahout 70'/r; 
in fertile areas. By contrast, farmers from pine-trec 
grassland areas often reported calving and weaning 
percentages of about 60% and 40%. The production 
parameters actually achieved seemed to depend on 
the proportional access cattle had to surrounding fer­
tile areas. Cattlc hanks operated hy three projects in 
the pine-tree grassland areas also reported similarly 
poor production pararndcrs. At May, 1995, the four 
oldest cattle hank villages of tht: Xieng Khouang 
Project which had bcen operating for 17-31 months 
had yearly average calving and weaning percentagt:s 
of 42% and 33(1r (total 192 breeders). Twcnty per 
cent of calves had died during this period. 

Evidence of Extreme Phosphorus Deficiency 

All of the above symptoms can be explained by 
severe phosphorus deficiency (Morrison 1959; Hall 
1977; Minson 1990). Thc unexplained deaths may 
well be due to hotulism poisoning frolll the ingestion 
of putrefied hones. further evidence for extrt:me 
phosphorus deficiency includes the following: 

Bone thickness 

The long leg bones of about I 0 cattle and huffalo 
cows that werc killed at Phonsavanh abattoirs or in 



villages were cut transvcrsely. The rrorortion of the 
hone cross-sectional area that was true hone was 
determined by measuring diameters of thc whole 
bone and or the lumcn (the hole in the centre of the 
bone). True (cortical)/whole bone ratios for animals 
known to be reared in pinc-trcc grassland areas were 
markedly less than those of animals reared in fcrtile 
areas. Ratios were as low as 0.54, indicating very 
scvere phosphorus deficicncy by the criteria of Little 
(1984). Animals reared in fertile areas had ratios of 
0.7-0.8 which indicate very satisfactory phosphorus 
status. 

Soil phosphorus content 

Soil (0--15 cm depth) was analyscd at the Incitec 
Laboratory in Brisbane frolll three sites. Two sites 
werc in typical pinc-trec grasslands. The third was in 
an abandoned opium field on limestone. Pcrtinent 
results are shown in the Table 1. 

Thc grassland soils had much lowcr cxtractable 
phosphorus than the limestone soil. This was rclated 
to lowcr pH and exchangeahle calcium in the grass­
land soils and a very high exchangeahle aluminium 
content. In tropical Australia, Kerridge et al. (1990) 
rcported that cattle I ivewcight gains wcre grcatl v 
decreascd in areas of cxtractahle phosphorus (0.5M 
Na hicarh) content less than 5 ppm. 

Observations of forage introduction trials support 
the conclusion of very low available soil phosphorus 
in pine-tree grasslands. In pine-trce grasslands. 
renowned low soil phosphorus tolerant species such 
as Andropogol1 gayanlls and .)'tylosanllzes guianensis 
did not make satisfactory growth unless fertilised 
with phosphorus fertiliser. Unfertilised native and 
introduced forages in pine-tree grasslands often have 
an intense purple coloration on the older leavcs 
suggestive of soil phosphorus deficiency. By con­
trast, the phosphorus demanding forage, Desmodium 
intortllm cv. Greenleaf, made excellcnt growth in a 
limcstone soil without phosphorus fertiliser. 

Animal response 

No quantitativc measurements havc been made on 
animal response to phosphorus supplcmcntation. 

Table 1. Some soil analytical data (0--15 cm). 

Howevcr, there have becn numerous anecdotal 
responses. 

Several farmers have hecn givcn either hone-char 
or triple-super-phosphate (TSP) fertiliser to feed to 
buffalu and cattle. Farmcrs consistently rerort that 
fecding 12 grams of phosphorus per day to buffalo as 
either bone-char for ahout 14 days or TSP for ahout 
10 days results in a marked improvement in lallle­
ness. Buffalo that could not walk prcvious to feeding 
phosphorus supplemcnt could graze in the field after 
bcen fed phosphorus. Feeding 6 grams of phos­
phorus supplemcnt per day resulted in similar benefit 
to lame cattle. There arc also anecdotal reports of 
phosphorus supplemcntation being of bcnefit to lamc 
pigs and to the condition of cattlc and buffalo when 
fed for longer periods over the dry-season. 

Recent Occurrence of Extreme Phosphorus 
Deficiency 

The pine-tree grasslands were greatly depopulated 
(of villagers and livestock) during the Vietnam War 
ending in 1975. Villagers report that the sYlllptoms 
of extreme phosphorus deficiency have only 
occurred since resettlement. Villagers attrihutc 
symptoms to residues ami ordnance from the \Var. 
However, since resettlement after the War, the 
human population density is much greater and much 
of the wctter and mOTe fertile shallow valleys have 
heen devcloped fur wet-rice growing. Previously. 
cattle and huffalo made i nlensive use uf the grecllL:r 
and hetter quality forage in the valleys in the dry­
season. But now, the valleys consist mainly of dead 
rice stubble in the dry-season which may he assumed 
to be of greatly reduced phosphorus content. This is 
a possible explanation fllf the recent occurrence uf 
vcry obvious deficicncy sYlllptoms. 

Animal Phosphorus Supplements 

Cheap, wasteboncs arc availahle in Phons;Jv<lnh 
from either the ahattoirs or from noodle shops 
(wherc thc boncs arc used to make soup). The most 
practicablc method of preparing hone-char appears 

Zone pH,,) Extraetahle P (ppm) Exch. AI Exch. Ca 
soil:water 0.5 M Na bicarb 0.01 N H2S04 (IYr [("EC') (Illcq/IOO g) 

--- ------

Grassland 4.8 5 3 74 O.lo 
Limestone 5.7 2l 4l 0 5.52 

---- - ---- - ---
, Effective cation exchange capacity. 
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to be the charring of bones in open fires (for 
example, during whisky distillation in villages). Thc 
charred bones can be easily crushed in traditional 
wooden riCl>dehuller~ Clnd passed through fly-screen 
mesh to obtain the bonc-char. 

The most readily aV~lil~lhlc chcmical phosphorus 
supplements in Xicng Kh\lLlang arc TSP from Thai­
land and SSP (singlc-super-phusphate) fwm 
Vietnam. All three sources uf phusph<lruS have been 
analysed at the Incitec Llh()f~lt()ry (with cadmium 
analysed by the Queensland Department PI' Primary 
Industries) and the results are presented in Tahle 2. 

Table 2. Laboratory analyses of some phosphorus 
supplements. * 

Supplement N P Ca S F Cd 
(%) (i; ) (ri) (ri) «(; ) (ppm) 

Bone-char 2.8 12.-1 26.~ O.O! NA NA 
TSP NA** 21l.'" 16.0 I..' 1.9 11 
SSP NA 1).9 20.1 IO.n n.s R 

* Only onc sample of hOllC-ch;tf was analvsed. Two 
samples of TSP were anaIY"'d: each sample was a com­
posite of gr:lb samples from a lew 50 kg bags of TSP. Only 
onc sample of SSP was analysed; it was a composite 01 
grab samples from 2 x 25 kg hags. The v:lriation between 
batches is not known. 
** Not available. 

Villagers normally feed phosphorus supplemcnt 
wrapped with a little salt in a hanana leaf. 

Fully charred bone may be expected to contain 
about 17% phosphorus (and negl igihle nitrogen) so 
that phosphorus conten t of loca II y made hone-char 
will be variable depending un the ~IITlOunt uf heating. 
All three supplernents contain appreciable phos­
phorus and calcium; SSP also contains appreciable 
sulphur which will be important especially for dry­
season urea supplementation of cattle and buffalo. 

A 300 kg cattle, either lactating or gaining a 
moderate amount of liveweight per day, requires 
about 6 grams of supplemental phosphorus per day 
to maintain body phosphorus content if reared in 
areas of acute phusphorus deficiency (McCosker and 
Winks 1(94). 

Excess tluorine is harmful to cattle and huffalo if 
fed for long periods ()f time (Murrisun 1959; 
MeCosker and Winks 19(4). The recllmmended 
long-term maximum daily intah.e is I mg F/kg live­
weight. A 300 kg huffalu, fed at Cl grams phosphorus 
supplement per day vHllild ingest ahout :2 mg F/kg 
liveweight per day fmlll either TSP or SSP. Thus, 
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either TSP or SSP should not he fed alllne at (, grams 
of phosphorus per day per adult buffalo (or 3 grams 
for adult native cattle) for Illore than 6 Illonths ut" the 
year. The safe level of TSP and SSP feeding is 
further reduced lw the alll()llllt of tlumine in drinking 
water (and in other c()ll1ponents uf the feed). 

Cadmium accumulates in kidllevs and livCf and 
is harmful to human health. The recommended 
maximum level ofcadlllium in supple'ments is lOO mg 
Cd/kg of phosphorus (MeCush.cr ~lIld Winks 1(94). 
SSP contains ahmlt 90 mg Cd/kg "f phosphorus and 
TSP contains about 55 mg Cd/kg of phosphorus. Thus 
cadmiulll content in TSP and SSP should not cause 
serious harm to human health. 

Bone-char does not contain significant contents of 
either tluorine or cadmium. 

To May, 1995, farmers had fed ahout 1.5 tonlles 
of TSP and about 500 kg of bone-ch:lr to cattle ~llld 

huffalo in Xieng Khouang. SOlllL' uf the TSP h~ld 

been purchased frolll retail ()lltlets established by the 
project. However. LlfIllcrs (lllly rcadily paid for 
phosphorus "hen their ~lIlilll~lls showed very obvious 
symptoms of phosphurlls dcficiellev (i.c., limping). 
Farmers were relllct~lIlt to purch~lse I'hosphorus (or to 
make bone-char) fur routine supplcmentation. 

Opportunities ti)r Development 

Clearly, no livestock nor forage develupment e~ln he 
contemplated in the pine-tree grassland areas willlOut 
phosphorus fertilisation of forages or phosph()rus 
supplementation of grazing animals and pigs. 
Locally prepared hone-char and easily ohtained SSP 
arc the most practicahle phosphorus sources. Routine 
phosphorus supplementafi()1l can be vigorously 
extended. 

Once the phusphorus supply to animals is satisfac­
tory, other imprmcments may be profitably pro­
moted. Cattle lIumhers Illav he m()st conveniently 
increased in areas of few c:lttlc hy an improvement 
in weaning percentages which should result from 
improved phosphorus nutrition, 

Soils of the province arc very low in sodium 
(unpuhlished data) and a marked improvement ill 
cattle and buffalo productivity can be expected from 
feeding salt routinely (Falvey and Mikled IlJSO). 
Twenty grams of iodised salt (39 ppm iodine) per 
adult cattle cow per day would supply adequate 
supplementary sodiulll and iodine. 

The projcct successfully demonstrated the making 
of urca-treatcd-ricc-straw in several villages. This 
may be usefully promoted in the dry-season for 
recently calved cows which wuuld normally be fed 
untreated rice-straw. The feeding of lIrea-treated­
straw may result in improved survival and growth of 



calves. Otherwise, the eC(llHllllie benefits of urea 
treatJllent Jllay not be (lhvious to villagers. 

Buffalo and cattle calf survival and growth sl10uld 
Ill' greatly improved hy routine antl](;llllintie 
drenching soon after hirth. Kingston (1992) applied 
data from the Thai-German Animal Health Project to 
northern Laos and c()ncluded that drenching with 
piperazine had a benefit/cost ratio of 79: 1 for cattle 
and 69:1 for huffalo. Pigs and poultry wCluld als() 
pr()bably greatly benefit frlllll routine drenching. 

The best opportunitics for iJllmediate extension uf 
improved forages "ppear to be (Gibs()n 19(6): back­
yard plots of Galllha grass, Call iandra. Glenn joint 
vetch and Greenleaf desmodium as higher quality 
dry-season feed supplements III thc infcrtile 
sav~JIlnah zonc (other species ~lre also appl iClhk in 
the fertile zunes); rchahilit~ltion of abandoned 11piuJll/ 
resting shifting cultivation fields in fertilc arL'as by 
()\crsO\, ing with Grecnleaf desmodium (sce ~Iis() 

Gibson 19S3): establishment of dry-seasun areas of 
oats, vetch :lnd persian clover in ricc paddies with 
dry-season water (or. in high altitude fertile soils, in 
resting cultivation fields) to prcHide a high quality 
feed supplemcnt. 

The death rate of pigs and poultry is verv high. 
Thne is great opportunity to greatly improve animal 
prmiuctivity hy an ill~pr()\Td vaccinatioll pmgr~llll. 

Previous attcmpts hy several projects to illlprove 
vaccination in Xieng Kh()uang havc generally not 
heen vcry successful. It is suggcsted th;1I extension 
mcthodologies could be improved hy following 
sllccessful stratcgics adol'lL'd in other parts of Laos 
and in ncighbouring countrics. 
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Animal Diseases in Upland Areas - The Development of an 
Animal Health Information System for Lao PDR 

Angus Cameron I 

INr:ORMATION on the disease status of livestock is 
critically important for a numher of reasons. An 
undcr,landing of the types of disease present ~lIld the 
levels (If their occurrence is nccded to help estahlish 
primities for animal health programs. Measures of 
the eCllnolllic impact of diseases arc needed to justify 
expenditure on control programs. Knowledge of the 
distrihution and epidemiology of diseases is needed 
to formulate sound disease control programs. Infor­
mation on the presence and levels of major diseases 
is neccs'~II·V to meet inlernational disea~e reporting 
ohligations of the OIE ~IS well ~IS to provide infor­
mat ion to neighbours and potential trading partners. 
Rei iable inform,ltion on the number of I ivestock and 
the major prohlems present is needed for the 
targeting of governmental resources to those people 
that need them IIlOSt. 

An information system t(lr animal health is there­
fore verv illlportant to enable government animal 
health pol icy decision-makers to be hetter informed 
and tn have a clearer understanding of the disease 
situation. I-Iuwcver, different furllls of animal health 
information arc needed not only at the upper levels 
of government hut also at all levels of society, from 
the livestock owners to village veterinary workers 
(VVWs). district officers, provincial staff, central 
government veterinary authorities and the wider 
intern at iona I com m un ity. 

;\Ililllal health problems faced by livestock 
()Wllcr~ ill upland farmillg sy~((;ms are likely to be 
J1111re significant, but this group has access to fewer 
veterinary services to address these problems due to 
their generally remote location. Int()fJ11ation on the 
prohlems faced ill upland farming systems is an 
important component of the national animal health 
picture. but it is more difficult to obtain. 

Currentlv in Lao PDR, the amuunt and quality of 
informatiun on diseases affecting animals from many 
parts of the country arc inadequate to developing a 

I Lw-Australian Animal Health Project, Department of 
Livestock and Fishcrie, (DLF), Vientianc, Lao PDR 
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real istic idea of the impact of diseases, or to for­
lTlulating effective disease control programs. Efforts 
arc currently ullderway to improve the quantity and 
quality of di:ic<Jse informatioll. 

Passive Surveillance 

Two keys to the current system of information 
collection arc the use of disease outbreak reports 
from the provinces, and the use of information from 
diagnostic l<Jhoratory submissions sent to the Central 
Research and Diagnostic Laboratory in Vientiane. 
Due to infrastructure problems, these diagnostic 
samples arc received almost exclusively from 
Vientiane Municipality. Outbreak reports appear 
froJl] around the country, hut arc usually late and 
contain inadequate detail. The majority of disease 
outbreaks go unreported. 

This type of reporting system uses passive sur­
veillance, in which animal health authorities make no 
active efforts to discover the presence and levels of 
disease. Instead, they depend on the livestock owner 
or VVW to report a disease problem to district staff. 
This type of system is used hy countries worldwide 
as the main source of disease incidence data. If 
working effectively, it can provide a great deal of 
useful inform<Jtion. However, all such systems suffer 
from a level of under-reporting, and as a result, they 
invariably underestimate the amount of disease 
present. In the case of upland farming, communi­
cations are often difficult and disease outbreaks may 
be impossible to report. The result is that passive sur­
veillance figures may falsely indicate that there are 
few disease pruhlems in these areas, compared to 
areas that are more accessihle. 

Factors that need to be addressed to improve the 
passive reporting system include: 

• increasing the reporting rate; 

• improving the quality of information contained 
in disease reports; 



increasing thc number of iaboratory specimen 
submissions tu allow definitive laboratory diag­
nosis of disease problems. 

Livestock owners, VVWs and district veterinary 
officers art: the key links in the information chain. 
Public education campaigns on the importance of 
livestock diseases and the value of reporting them 
arc needed for owners and VVWs. In addition, 
district officers need more training in disease out­
break investigation, specimen submissioll and 
disease reporting. To this end, a new disease report 
and specimen submission form has been developed 
for use by district officers to clarify what information 
is required when reporting. 

Active Surveillance 

Passive surveillance can provide information on 
which diseases arc present in which parts of the 
country. It cannot provide reliable measures of the 
levels of disease (such as prevalence or incidence), 
nor can it provide any basis for claims of the absence 
of disease from a certain area. In order to gather 
reliable population-based information about disease 
prevalence or incidence, active surveillance based on 
statistically valid epidemiological surveys is necded. 
As its name implies, active surveillance means that 
veterinary authorities actively investigate the levels 
of disease in the I ivestock population. Information 
gathered in this way is much more rei iable, and can 
give val id measures of the prevalence, incidence and 
economic impact of diseases. Surveys of this sort 
may be more expensive than passive surveillance 
systems. 

Appropriate techniques for active surveillance 
have been developcd in Thailand and Lao PDR. 
These techniques use a two-stage random sampl ing 
scheme to select animals. Blood is collected and 
analysed to produce estimates of seroprevaknce to 
relevant diseases. A new technique using retro­
spective participatory village interviews and survival 
analysis allows incidence of village outhreaks of 
major diseases to be quickly and cheaply estimated. 
These active surveillance techniques have been 
successfully piloted in Vicntiane Municipality, and 
there are plans to train provincial and district staff 
and to implement the techniques in three further 
provinces later in 1997. 

Active surveillance requires a greater expenditure 
of effort, and higher skill levels by more staff than a 
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passive reporting system, but gathers much better 
informatiun. The main challenges to the national 
implementation of such a system arc provincial and 
district staff training, and funding and infrastructure 
constraints. Survey teams need to be able to access 
remote areas for interviews and blood collection. 

Information Management 

Another constraint to the estahl ishmcnt of an 
effective animal health information svstem in Lao 
PDR has been problems with information manage­
ment. Until recently, this has been conducted in an 
inefficient paper-based system. A new computer 
system has been developed for the entry. storage, 
analysis ;Ind repOJiing of a broad range of anirnal 
health information. The system is inexpensive and 
able to run on virtually any IBM-compatible com­
puter. It integrates data un livestock populati()ns, 
field disease reports, laboratory submissions, 
vaccination production and distribution, the village 
veterinary worker network, active surveillance, and 
livestock movement. It is also linked to a simple 
mapping program for the production of disease 
maps, and is able to be linked to a lI10re sophisticated 
geographical information system. 

With final implementation of this program, the 
management of disease information will no longer he 
a constraint. I nstead, the ch<tIlenge of the collection 
of disease information fwm the field will he the 
main obstaele for the future. 

Conclusion 

In thiS paper, there has been no reference to specific 
livestock disease problellls in upland farllling 
systems. The reason is that no reliable specific infor­
mation on the levels and impact of these prohlems is 
aV<lilable to the central veterinary services. To main­
tain and to improve the health and productivity of 
livestock in upland farming systems, it is necessarv 
to understand the disease prohlems that exist. The 
collection of animal health information from remote 
areas will be a continuing challenge. Hllwcver, it is 
hoped that the cUlllbin;ltilln of improved passive 
reporting systems and effective aetive surveillance 
may soon provide a source of reliable, pllpulation­
based information - informatioll that will provide a 
basis for the formulation of a sound disease control 
program. 
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Summary 

'Controlled gra:illg practicn (timing. I1lIlI1hers of Illestock dC) which arc optimal/,,, hoth 
fallow management alld !il'cstock production h{1\'e not yel he"n determined. On-jllrlll stlldin ore 
needed to dn"""p grazing ,Iys/ems IItilising improved fal/oH's, Livestock and crop scientists will 
need to ~t'()rk together ~vilh fanner . ..," and \'i1lage leader.') In find .\\"\IC"'-"i Ihal I .... o,-k'. 

Kcith Fahrncy, SOlllllsil1l Maniphone and Onee""nh [i()olllraphol (in Ihese Proceedings) 

TillS Workshop was designed to be a review (If 
progress at both research prnjcct ami developmcnt 
project levels, towards the achievemcnt of inercascd 
livestock production in the uplands of the Lao PDR. 
To this cnd, the Organising Committee brought 
together more than 70 invited participants frulll 
different scientific backgrounds and with diffcrcnt 
rcsearch and dcvclopment projcct cxpcricnce in I ~I() 
PDR amlncighboLlring countrics. Thc Workshop was 
characterised by continuing lively discussions in thc 
formal scssions, at coffee breab, ovcr meals and 
during the two days sJlent in the field in three working 
groups. The summary below is ~m attempt to record 
the main issLlcs from these wide-r~lflging discussions. 

As thc Workshop procceded, therc was ready 
recognition ufthe clwllcnges 110W confronting the Lau 
authoritics in the uplands. In his opening speech, the 
Minister for Agriculture and Forcstry, H.E. Dr Sicne 
Saphangthong, emphasised his Gnvernlllcllt'S concern 
with both thc alleviation of poverty in upland farming 
communities and with the evcntual elimination of 
'slash and burn' cultivation. At the same timc, thc 
Government was Cllnccrned ahout lung-tcrm food 
security, the protection of natural resourccs, soil 
conscrvation and about sustainability in all its aspccts. 
In subsequent discussions, participants rccognised 
Illany considerations which intluence the frame within 
which proposals and plans must bc formulated. They 
include: 

• The continuing rapid growth uf the Lao population 
at 2.2-2,5% per annum, implying a near-doubling 
of the national population to about 8 million in the 
next 30 ycars; upland communitics are I ikely to 
have evcn higher growth rates, with consequcnt 
increasing pressurc on land resourccs and farming 
systcms, unless massive net (lut-migration occurs. 

• The extremc ethnic and linguistic heterogcneity of 
the Lao population (more than 60 separatc ctlinic 
groups), particularly in upland areas. The prob­
lems of cultural isolation for morc remotc commu­
nities ~Ire oftcn compounded by their physical 
isolation, due to the mountainous terrain in much 
of rural Laos and the limited road system. 
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The currL'nt tram·,itiunal situalion uf swidden 
farming in thc uplands, particularly in thc northcr;l 
rcgiun. In the past 2G-30 years, the traditional ricc­
dominant swidden cconomy has come under a 
cOl1lbinati(lIl of prcssures, 1e~lding to reduction in 
fallow length, declining soil fertility and lowC[ 
yields. But now there is convincing evidence of 
ways in which mnny farmers arc adapting their 
farming svstems in order tu :lchievL illcrcased 
productivity, notahly in areas favoured by hetter 
transport access. 

• Evcn as upland farming is I](\W gradually changing 
frulll sub,istence-centred sllilting L'ultivatiun 
tow~lrds small scale, subsistencc-and-comlllcrcial 
agriculture involving livestock as a main COI1l­
ponent, f()()d security rcmains a constailt conCCln 
uf farm households, as it docs for regional ~llld 

nat ional authoritics. In consequcllce, prupos:tis 
relating tll livestock pmductillll, rice pn1duction or 
anv othcr (In-farm devclopments (e.g., orcharding. 
vegetahle production or the planting (If teak trees) 
need to be considered within a 'hllusehold live­
lihood' ur 'whole farming systellls' appn':lch (sec 
Pellninc in thcse Proceedings). 

• The Lao PDR has experienced relll~lrkahlc growth 
in its livestock sector in the ]<)()()s ami there is 
clllltinuillg promise fur the yL~lrs ahead. following 
implementation of the market-oricnted New 
Econolllic Mechanism (I <JS6) and in rcsponse to 
h, )th dOlnest ic ami export dCllland. Warr (thesl' 
PfIlccedings), emphasiscd that in the perilld 199U­
J995 thc value of livestock productioll grcw at an 
average annual rate of 6.4%, far outstripping the 
rate of population growth (2,2({), the growth oj 
the crops sector (1.4%) and of rice productioll 
(I IX). The future of the uplands luuks even ll111rC 
promising. givcn the increasing changeo\l:r in the 
Imvlands fn'm animal power tll hand tract(lrs, and 
reduction in the numbers of cattle and buffalo. 

Discussions of lllallY issucs continucd after the 
Workshop. Staff frol1l the Livcstock Devcloplllent 
Division, fkpJrtlllent uf Livestock and Fisheries 
(DLF) visited Luang Prabang, Xiellg Khouang and 



Oudomxai Provinces for discussions at district level, 
particularly ahout on-farm research (see helow) and 
the possihilities for expansion of small livestock pro­
duction among poorer households. Later in 1997, 
there were consultations with he~ldquarters staff of 
the Lao Women's Union ahout their mle in village­
level small livestock production. Later also, there 
was discussion of the earlv progress heing made in 
the ACIAR-funded 'anilllal diseases' project 
(ACIAR Project # 943S, Illlted further helow), now 
being developed in conjunction with DLF. 

In the conclusions below, references to particular 
authors arc all to papers in these Proceedings unless 
otherwise stated. 

Conclusions 

Policy Issues 

1. The World Bank's r(,view (I 9<):'i: :'is-57) of the 
agricultural sector in Lao PDR drew attention to the 
proliferation of uncoordinatnl d()nor projects, the 
lack of a national strategy t,) guide donor projects 
and the weakness of the Ministrv ,)f Agriculture and 
Forestry (MAF) in policv forlllulati')ll ~llld the devel­
opment of coherent sectm strategies. Several years 
have passed since the World Bank Mission investi­
gating the agricultural sector was in the Lao PDR 
(1993). By 1997, there was a firm Ministrv policy 
for upland development and a seetoral 'Livcst(1ck 
Suh-Sector Policy Framework for Upland Farllling 
Systems', both outlined at the opening session of this 
Workshop (Saphangthong; Phonvisay). Government 
approval has also heen given (with the endorsement 
of the World Bank. the U! ~lI1d several other foreign 
donors and NGOs) fur an 'are~l-hased' upland 
development strategv which will t:lke account of 
particular eomhi n:lt ions of ul'l',)rtunitics and 
constraints in different geographic situations 
(Mr P. Parisak Pra\<lllgviengkh:llll. Deputy Perma­
nent Secretary, MAF. per~. co III Ill.). Accessihility 
will be a critical factor. 

Upland Farming in Transition 

2. Laos, like Thai land and Vietnam in recent dec­
ades. is seeing its traditional, rice-dominant. ~widden 
farllling system in the uplands changing under a 
cOlllbination of pressures, as evidenced by increasing 
weed pwhlerlls (with higher demands un farm 
lahour), declining rice yiclds ~Illd sl1<lI·tl'ning fallow 
periods. In consequcncc. Illany upl:lIld farmers arc 
diversifying their Llrlll production in various ways. 
including tree planting (notahlv tcak in the northern 
provinces), the production of 11I~li/c and other crops, 
and more emphasis un the pmducti(ln of huffalo, 
beef cattle, pigs, guats. poultrv and fish. In doing so, 

thev are using small-scale comlllerci~i1 livestock 
production as a means of intensifying land use and 
supporting increasing farm populations. As the 
process continues. feed resources arc hecullling 
critical. With respect t() large rUlllinants (huffalo and 
cattle) this is leading towards increased 'hackyard' 
fodder production and indigenous fallow manage­
ment, and also to t he risk of over-grazing in COi1l­

munal rangel~lnds. Therl' IS scope for greater 
emphasis on slllall livc,t(ld. r](ltahly pigs, goats. 
chickens and li,h. in the ~Illalll](llder farm economy 
(B()uahom; Carson; Chcva-lsar~lkul; Rcrkaselll; 
Ramho and Cuc in the Proceedings). hut Illuch 
depends on the effectiveness of disease contrul ~ll1d 

feed production. 

'There are three requirements for expansiun of 
upland lh'estock production: disease control, feed 
production and management. ' 

(Collllllent hy a Vv\lIbh"p particip~lIlt visiting 
Luang Prahang) 

3. The first two requirelllents. specified ahove, arc 
not in disl,ute. Vill~lgLTS str(lngiv agree with thcllI 
(Pravong\ il'ngkh~II11). Thev arc hot h techrlOl(lgieal 
i mproveml'nh. but t IIC issucs ,11 . managcment' arc 
wide-ranging and Ilh)rC prohlcrn:rtic. Cert~linly tire 
first priority, if increased numhers of large and slllall 
livcstock arc to be produced, is the estahlislllllcnt ()f 
a Illorc effective disease-control pr"granl. through 
vaccination and worming. High IllUrtal itv r~ilcs uf 
pigs and chickens arc commoll. usu:illy attributed 
(normally without lahoratory verification) to Ilog 
Cholera (HC) and Newcastle Dise~lse (N D) respec­
tively. M()rt~ditv r~ltcs ~Irc comflwnly Illueh lower fur 
buffalo and clttic. in uuthrcaks of HacfIlorrhagic 
septicaemia (HS) ~Ind hHlt<llld-Mouth Disease 
(FM D), hut any deaths of the rl'I~ltively high-valued 
large livestuck arc often imlllensely significant for 
smallholders h~l\illg "llly a few he~ld. 

4. The n:lt i, '!lal v;]ecill:ll iun I'n 19ram. managed by 
D LF. clearly needs comprehensive recollstruct iUII. 
province by province. Vaccines arc produced in 
Viclltiane and supplied Oil a cost-recovcry has is, hut 
cost is only onc of a complex of factors that CUll· 
tinucs to limit the effectiveness of the progralll. 
Delivery of vaccine to the 17 provinces and then tll 
districts and villages in good condition is the chrunic 
problem. The main factor is the pour (hut gr~ldually 
illlProving) rural infr~l,tructurc. s() that more distant 
villages arc not well 'oervcd. In addition, the cold 
chain delivery systellls arc ,ollll'lill1es broken down, 
particularly at the village cnd uf the delivery system: 
para-veterinary ~tatl (Village Veterinary Workers, 
VVWs) arc inadelJuately tr:lined and often poorly 
equipped. Moreover. inalic-qu:lte farmer education 



ahout I ivestock diseases leads to low vaceinatiun 
rates (Shiher; llallsen; World B~lllk, 19<)';: (7). 

5. or equal priority, if livestock [lroductiun in the 
u[llands is to be expanded, is the develo[lment of 
feed resources to offset the dry season decl ine in 
cOllllllun<J1 grassl:lnds and to I1lcet the fodder needs 
\If an increasing pO[lulation (\f ruminants. Where 
survival rates of buffalo and cattle arc improving. 
many households in northern LI(lS arc turning tu 
forage pr()duction (e.g., n<Jpier grass, PellllisCllll1l 
pllrpllrclIm), to provide supplementary feed in the 
dry season. COllln~unal gr:I,,,;lands arc aiso coming 
under increasing pressure. The 'Forages for SI11:III­
holders" project is a timely effort which encourages 
farmers to make their own decisions towards intensi­
fving farm production, hut it rL'mains uncertain how 
significant f:tllmv imprm l'ml'nt (If this Kind will 
prove to he for village cllmmunitics in the immediate 
future (Fahrney et al.; IlorIle; Pravllngviengkham). 

(1. The impliL'ati("ls of the shift towards livestock­
ccntred upland Llrllling arc lih'ly to he significant. 
Fodder production reLJuires the Lnlller's lahour and 
also reLJuires fencing to keep buffalo, cattle and goats 
ill pr oul. As the human populati(ln of villages 
incre~lses, fodder prmlucti(lll is likL'ly to kad to com­
pctition with Cl(lPS for the ~lv~lilahle lalld. leading 
sooner or later to alicllation of cllllllllunal grazing 
land and to individual i:lnd (lwnlTship. Onc conse­
quencc, alrcadv happening. is the breakdown of the 
tr:lciitional villagc regulat\lrV sv~lL'II1s \vhich have 
11Iallaged land rl'suurce~ \\ ith a strong cOllcern for 
eLJu ity hetween househol ds (Pravongviengkhalll). 

7. It is doubtful whether the intensification of upland 
f:llIlIing will hl'nl'fit the I)uorer 'iWIt (\lr Inure) of 
huuseholds in mu,.;t villagc,.;. lInless speci~iI efforts 
arc made. A Illaj(lr policy objective of the Llo 
Government is the alleviation of poverty in upland 
cOll1munities. i\lre~ldy tl,crc arc Illarked economic 
disp~lritics hl'tween hou,ciHllds in 1ll:IIlY upland 
vill~lges. with the wealthier huusehoilb cOllllllonly 
owning a di,proportionate part of the village herd of 
huffalo and cattle (Chapman 199'1; C'uhen; 
McLlren). In this context. it is inevitable that the 
m:lin henefici~lrie,.; of an etlcctive livestOCK vaccina­
tion progralll will be the rel~ltively wealthy, rather 
than the poor. Silllilarly, poor households arc 
unlikely to he keenly interested in fodder production 
opportunities, hecause they laCK the Illeans to ()\vn or 
huy huffalo :llld Glttle and have lIlore difficulty in 
oht:Jining acce" t(l farm credit. The repayment uf 
loans is also a Illajor problelll, as project experience 
in Luang Prahang Province since 1991 has dcmon­
stratcd (Sodarak; Va Ya; Souliyavongsy; Ditsaphone 
:Ind Hansen). 
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8. It is clear that efforts to intensify production of 
large livcstllck in upland swidden systl'IllS arc likely. 
sooner or later. to have C(Hll[)lex econolllic and social 
implications. The problems Illay be less if more 
attentillTl is given to pigs, goats, poultry and fish. 
Many upland smallholders now recognise the poten­
tial of slll~ill livestock. nut least because of the ilmer 
capital imcstlllent required. In his f(1ur-district study 
area. investigated in 1996, Pravongviengkham (these 
Proceedings) found a strong preferem:e for future 
household farming systems combining upland rice 
and fish (fllr subsistence). small livest(lCK. maize allll 
uther cash crops. And yd, as Stiiher found in vilLige 
vaccination campaigns in Bokeo Province in 1996 
(and others have found also). average vaccination 
r~ltes for pi!!~ ~lTld chickens were low. Despite vacci­
nation call1paigns. 7 out of 14 vill~lgcs did not 
vaccinate any animals at all (Stiiber). 

The Significance of Foreign-fllnded Del'e[opment 
Pr(}icct.~ to Lil'estock Productioll? 

I). In this decade, there have been mOle than 
110 dlmur-assisted projects working in the agricul­
ture and forestry sector in Lao PDR, commonly for 
'\~'i year pCri(lds in onc or more Illllvinces. rather 
than thwugllOut the whllk country. SUllle focused on 
livestuck and improvements to lhe vaccination 
delivery system in particular provinces or districts, 
mainly in the early I 990s. Few projects fllcused on 
shifting cultivation, or tile developlllclll of upl~J[)d 

farming. Oftcn the long-terrll legacy of thcse pn)jects 
appears to have heen small, but this is not an unusual 
situ~ltion. In three Workshop papers concerned with 
highland developmcnt in northern Thailand in the 
I (nOs, I (IS Os and I 99(}s foreign-assisted pWjects arc 
cllnsidered to have ignllred opportunities for live­
stock in the earlier years; and it is reported that only 
recently villagers themselves have reassessed the 
illlportance uf livestock in the rural cconomy (par· 
ticularly Clttlc-, pigs and chickens). often with the 
help of NliOs (Carson; Cheva-lsarakul; Rerkasem). 

10. In the Lao PDR, in 1997, five continuing donor­
funded prujects appeared tll have special significance 
for future upland livestock production. These were: 

• the Shifting Cultivation Research Sub-Program 
(SCRS) in Luang Prahang, supported hy the 
Swedish International Development Co-operation 
Agency (SIDA), descrihed hy Sodarak et aJ. (these 
Proceedings); 

• the Lao-IRRI Northern Region Upland Crops 
Research Ccntre in Luang Prabang Province 
(Fahrney, Maniphone and Boonnaphol in these 
Proceedings); 



• the CIAT/CSIRO 'Forages for Smallholders' 
Pwjeet funded by AusAID (Horne in these 
Pruceedi ngs); 
lhe ACIAR-fllnded rroject for 'Improved Diag­
nostic and Contr()1 1\1ethmlolngies for Two Major 
Diseases (FMD and He) in Lao PUR and Yunnan 
Province, PRC" (Camerlln; also Westbury and 
BI;lckscll in thc'sc Proceedings); 
and the EU-fulIllcd project fur' Strc'ngthening of 
Livestock Sen'ices and Extension Activities', 
aprroved ill Octoher 1997. 

11. The ElJ-funded project (199R-2004) has seven 
COlllpollcnts. Its central components provide I'm the 
estahlishmcnt, nation-wide in Lao PDR. of an 
Animal Hc,ilth Infnrmation System, together with 
suppmt for tllfce diagnostic laboratories, including 
the central lahoratory set up by ACIAR-ULF in 
Vicnti;lllc in 1997. The project plans to rcellnstruct 
the vaccine deliverv svstelll in :I() districts of the 
northern provinces, m;linlv ill I.uang Prabang and 
Luang N;lIlltha f'ruvillces. hdme expanding ahout 
threduld in the 1:lst two ycars of the project. The 
cOlllhined effect ()f the El! ami ACIAR projects 
slHllild he tll reduce dr;lllwtically the dise:lse prohlem 
which plagues li\L'stock productioJl throughout the 
Lao I'DR. Imprm elllellt uf the del ivery system for 
V:ICCilll:S. including the further training of VVWs, 
will he critical. 

12. Of tite five major projects listed ahove, onlv two 
:lIe clearly I/otiol/al in scope and both (the ACIAR­
funded 'Anim;iI Health' project and the EU-funded 
project) arc focused on the reduction of I ivcstock 
discases. Within the next few years, the cOlllbined 
impact of these two projcch could he retlected in 
large increases In titc' IlUlllhers of livestock 
throughout the LIO PDR. If so. how will these 
animals be fed') In the ul'l;lIlds, the 'Fodder for 
Slllallholders' Project is directed specifically at more 
innovative farmers wito ;Ire feeding ruminants, 
Illclinly in Luang Pr;lhang ;1I1d Xicllg Klilluang Prov­
inces (florne). The prospects, nationally, of reduccd 
IllmLility rates I'm livestock arc that over-grazing hy 
1;lrgc livcstock may become a serious risk in some 
areas ami that the potential growth of pig and 
chickcn prl'duction (with special benefit for poorer 
hllll,eilulds) will bc curtailed if feed supplies arc 
inadequate. There will he exceptions, of course: in 
favuurahle situations, notably in many Hnmng COIl1-
Illunities at higher cle\;ltions (for eX;tn11,1e, in Nong 
lIet District visited hy a glllup of Workshop partici­
pants) a maize-pig farming systcm is already well 
estahlished. More widely in the uplands, there is 
much less opportunity fur cereal gr:lill production to 
feed pigs and chickL'ns. A sat isfactmy low-cost alter­
native which Gihson (1997) has recommended in 
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Bokeo Province, with enthusiastic responses by Lao 
Soung smallholders, is the preparation of high­
protein meal for pigs and poultry, using legume 
grains such as pigeon pea (Cajanlls cajafl) and black 
bean (Vigllll ullguiculata), supplemented by high­
protcin leaf (cassava, icucacna and sweet potato 
leaves), tui1L:rs (cassava and sweet potato) and rice 
bran. Pigellfl pea and hiack hean (a vine) arc easily 
grown on fallows after ricc. 

Beyond the Lao PDR: Reports on Livestock in 
Upland Farming Sy!>tem.~ 

13. The need for more attention to forage crop 
production in upland farming systcms, as outlined 
ahove, was a common strand in Workshop papers 
reporting experience from other Southcast Asian 
countries, as well as the Lao PDR. In thcir papers on 
northern Thailand (Carson, Cheva-Isarakul, 
Rerkasem), un Victnam (R:lmho and Cuc) and on 
Indonesia (Potter and Lee), the role of livestock in 
livestock-:lIld-LTop Lirming systems in the uplands 
was seen as heing 'squeezed' hy the expansion of 
food crops and forestry, hy mcchanisation following 
the advent of 'walking tr;lctors' and by the effects of 
globalisation leading towards a reduction of small­
holder production of pig,., ami chickens. Nonetheless, 
as Dr Suchint Simaraks concludcd in his val uable 
overview of the role of animals in farming systems 
in Southeast Asia 'the key to sustainahle upland 
farming is maintenance of soil fertility' and this is 
hest achieved by the' integration of crops and I ive­
stuck where manure can be used in c()mbinatilln with 
nitrogen-fixing crops (which) can sustain soil 
fertility while at the S:lme timc the nitrogen-fixing 
crops contrihute foddcr fur livestllck'. Or Simaraks' 
emphasis ()n rudder crop productiun as a key area for 
applied research in the uplands, hoth on-farm and 
off-farm, was made in the first session of thc 
Vientiane Wurkslllip. His rccommendation was rein­
forced in suhsequent discussillns. III several other 
prcsentati(lns by particip;lIIts ;lIld by field ohserva­
tions or Workshop groups visiting Luang PraixlI1g 
District (Luang Prabang Province), Poukout District 
and Nong Het District (both in Xieng Khouang 
Province ). 

14. Implicit in the Workshop's recognition of the 
importance of increased feed production was opti­
mism concerning the long-term futurc of livestock 
production in the uplands, nlluhlv for beef cattle and 
to a lesser extent for pigs. g";lts and chickens. 
Buffalo arc now seen as a gradually diminishing 
breed, being displaced Iw 'w;llking tractors' in the 
lowlands and to a sln:ill exlcnt ill the uplands. This 
trcnd was first evident in Thailand in the mid-19ROs, 
in southwest YUlln:Jn in the early ] 990s (Chapman 



1995) and in Laos since the mld-1990s. Apart from 
the region-widc decline in buffalo numbers, better 
control of I ivestock diseases is of course essential if 
significant increases in other I ivestock are to bc 
achieved. In that case, however, there is no doubt 
about the strong demand now and in the foreseeable 
future for heeL pork, chicken and goat. This is 
reflected, in tile Lao PDR, in the continuing stabilitv 
(1994-1997) of farm-gate prices for cattl e and 
buffalo, in US$ terms; it is evident again in the 
persistent strength of the Vientiane market for meat: 
and it is evident in recent eff()rts by Luang Prabang, 
I ,U~Jrlg Namtha and other northern provinces to 
restrict the 'informal' export of cattle and buffalo (or 
meat) to Thailand and Yunnan, in order to ensure 
continued supplies for local consumption. Even more 
spectacularly, the region-wide demand is evident in 
Thailand's massive cattlt: imports (mostly illegal) 
from Myanmar, believed now to be in excess of 
500000 head annually; and evident again in the 
smaller, legal Illovements of cattle across the 
Myanmar-Yunnan border. tl) help supply towns In 
western and southwestern Yunnan, and Kunming. 

15. Workshop participants from Laos and neigh­
bouring countries recognised that upland farming 
systems have heen changing throughout the region in 
the 1 990s, more in some areas than in others, and in 
response to a range of causal factors. Dr Kanok 
Rerkasem's paper is particularly interesting in this 
regard, tracing tile transformation of mountain land 
use in northern Thailand uver the past 20 years as 
intensification (incl uding intem,ification of livestock 
production) has proceeded. At the other end of the 
'transformation spectrum', Ramsay and Maclean 
reported the 'pioneer' level of livestock production 
in Ratanakiri Province, Cambodia, where those 
animals which survive the high incidence of disease 
are often destined for sacrifice. The I ivestock compo­
nents of different farming systems vary greatly, often 
between and within villages. In this context, there 
was keen intt:rcst at the Workshop in thc individual 
project and research reports for different areas of the 
Lao PDR, from Bokeo Province (Sti.iher), Luang 
Namtha Province (Mc! ,,!fen), Luang Prabang 
Province (Fahrney et al.; fLl1lsen; Sodarak et a!.; 
Pravongviengkham), Xieng Khouang Province 
(Gibson) and Huaphan Province (Bott). These 
reports differed in their focus and scale, but taken 
with the reports from regions outside the Lao PDR 
they emphasised how lillle is known in detail of 
farming systems ill the uplands as a whole, and of 
changes taking place from Myanmar to Vietnam and 
from Yunnan to Cambodia. The Lao P[)R is central 
to this broad region. 
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16. Recognising the important role that the uplands 
are likely to play in future livestock production in the 
countries of Indochina. under increasingly more 
intensive farming systems, it seellls timely to begin a 
Farming Systems Database (FSD) and l\;fllpping 
Program, centred on the Lao PDR. The database 
might begin in the Lao PDR by collecting prilll~lrv 

and secondary inforlllation on farming systems and 
then be expanded using Participatory Rapid Rural 
Appraisal (PRRA) methods. The relev;!nce of the 
database to an expanded 'Fodder for Smallhulders' 
project, for example, would be to indicatt: areas 
where farming systems are under gre<lter or less pres­
sure, together with information on population and 
ethnic groups, livestock numbers and ownership, the 
incidence of health problems (for human and animal 
populations), ranges of household incomes am! the 
movements of both people and livestock. It \\\lulL! 
become a basic tool for planlling purposes. If, Oll 
first consideration, this concept seems altooetlier too 
difficult to i Illplemcflt, it may he app[(~priate to 
examine the /Igricultllml Systems-rand Managelllent 
Project Fir I'aplla Nnv (/llillea (I'NG) , funded h) 

ACIAR, carried out mainly hy the Department of 
Human Geography at the Australian N:ltional 
University, and largelv cllItlplcted in the 199()s. The 
description ;md analysis of agricullur:t1 systems ami 
agricultural intensific;Jtiun in PNG hegan in a modest 
fashion in the 1970s and 19KOs. A less ambitilllls and 
less detailed project is currently being pl,mlled for 
Vanuatu (Dr Michael Bourke, pers. ClHllm.). There 
are broad si lTlilarities hetween the Llo PDR ;llld 
PNG in area, difficulty of terrain, population IlUIll­

bers, popUlation growth, ethnic cOlllplexity etc. 
There are major differences also, not least in the 
greater illlportance of livestock in the uplands or the 
Lao PDR. 

17. The early value of a Farming ,"'ystems /)atahase 
prepared in the 5 years 20()O-2004 for the Lao PDR 
is seen to be: 

• As a planning tool, illdicating where fafllling 
systems are under special pressure (areas where 
there are relatively few livestock, few households 
with livestock, high livestock fl)ort:i1ity, low yields 
of upland rice, low median household inc()lnes 
etc.); 

• As an information source for Government 
authorities on the progress of land use intensifi­
cation, so leading to the reduction of swidden 
(shifting) cultivation; 

• As an information source for Govefllment 
authorities on the geographic incidence of rural 
poverty, and so helping development planning at 
local and national levels. 



Tasks A head for Intensifying Livestock Production 
in the Uplands of the Lao PDR 

18. In the next few years, the effect of the hoped-for 
technical advances for livestock production in upland 
areas, namely increased disease control and the 
development of feed supplies, will be to offer many 
smallholders financial rewards and greater security 
for intensifying livestock production. But what hope 
is there for smallholders who do not have the capital 
to buy buffalo or cattle, or even goats, do not have 
surplus cereal grain to feed to pigs, are not familiar 
with the preparation of high-protein meal for feeding 
to pigs and poultry (as described above) and are long 
accustomed to their chickens dying from Newcastle 
Disease and other causes? 

To cope with these problems, who will advise 
smallholders on their farming options and services 
(e.g., farm credit) that will be needed? Who will 
monitor over-grazing and soil erosion, when I ive­
stock numbers build up? Who will be alert to market 
opportunities, even in relatively remote locations? 
Who will have cnntact with providers of better 
quality livestock for brceding purposes and in all 
these respccts provide links bctwccn villagc chicfs, 
local communi tics and district-level services. To 
meet these needs a small force of Farming Advisers 
(extension agents) should be recruited, trained and 
supported, to work closely at district level with 
provincial veterinary staff, local communities, vil­
lage leaders and VVWs. 

Priorities 

19. The Workshop's sponsors asked for guidance as 
to priori tics for livestock devclopment in thc uplands 
in the next 5-](J years. In the Workshop discussions 
and in field visits, there was no attempt by partici­
pants to develop a rank order of priorities, although 
the first and second below would probably have 
topped any list. Other proposals, for example, pro­
posals for breed improvement of cattle and pigs in 
the provinces before the disease and feed problems 
have been greatly reduced, and using animals untried 
in Laos, would certainly have been questioned. 
• Improving animal health and survival. Earl ier 

paragraphs in this Summary noted the necessity 
for an effectivc diseasc-control program through 
the improvement of vaccination for huffalo, cattle, 
pigs, goats and poultry. It was noted also that the 
ACIAR-funded animal diseases project is estab­
lishing the systematic diagnosis of strains of Foot­
and-Mouth Disease (FMD) and classical hog 
cholera (HC), nation-wide; and that the EU-funded 
project (1998-2004) promises to improve the 
del ivcry system for vacci ncs and to i 111 prove thc 
training of VVWs, again nation-widc in Lao PDR. 
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Evcn with these improvcments, however, therc 
will still be major gaps in knowlcdge. Workshop 
participants pointcd out that relationships between 
animal nutrition and morbidity/mortality from 
major diseases need to be rcsearched; that the 
benefits of non-fodder mineral supplements (e.g., 
sodium and phosphorus, as reported by Gibson 
from project experience in Xieng Khouang, in 
these Proceedings) need wider consideration; the 
vaceination of poultry against Newcastle Disease, 
using heat-stable vaccine, is seen to have immense 
potential; and smallholders need to be convinced 
of the benefits accruing fwm better management 
of livestock, including better housing (penning of 
pigs and goats) and drenching for buffalo, cattle, 
calvcs, rigs and pOUltry. 

• Improving feed production, Workshop partici­
pants repeatedly emphasised the constraint on huf­
falo and cattle production from the seasonal 
decl inc of native pastures, and in this context 
applauded the work of the pilot-scale' Fodder for 
Small holders' Project (FSP) outl i ned hy Home 
(these Proceedings). The benefits of the FSP havc 
initially been limited to ruminants, particularly 
huffalo and cattle, and to this extent may he seen 
as contributing to the continuing' large livestock 
bias' in the devclopment of livestock production in 
the Lao PDR. Some goat-raising smallhulders ,lre 
also benefiting from the FSP's encouragement of 
hack yard forage production. 
The apparent challenge for this project after 1999 

(assuming its continuation by AusAID and/or other 
donors, in conjunction with DLF) is, firstly, its up­
scaling to new localities in Luang Prabang, Xieng 
Khouang and Oudomxai Provinces, as proposed, and 
secondly, its greater project emphasis on feed sup­
plies for small livestock, particularly goats, pigs and 
chickens. 
• Applied Research: alternative upland farming 

systems. In discussions at the Workshop, it was 
recognised that in the 199(b thc relatively attrac­
tive financiai returns from buffalo and cattle have 
encouraged many smallholders to build up their 
small herds, using communal grazing-lands and 
often supplementary fodder production. On thc 
other hand, there are now prcssures for the 
de-stocking of cattle in some areas, because of 
damage to crops and because small I ivestoek and 
other enterprises sometimes give higher financial 
returns on land, on labour and on the capital 
invested. The recommendation was made that in 
further on-farm agricultural research in the 
uplands (perhaps by DLF/ACIAR in conjunction 
with Lao-IRRI) attention should be given to 
intensive, diverse combinations of I ivestock with 
field crops, pastures, tree erops and forcstry. 



• Applied Research: Managing fallows with live­
stock. The upland agricultural ~y~tems of Lao~ 
will Cll1l1 inue to involve comhinations of livestock 
with crops (notahly rice). and it is assumed that 
when fall(lws arc rc-cultivated the crops will 
benefit from the dung deposited in fields. or spread 
there by sm~1i I holders. Research personnel argued 
th~lt loo little is known ~lbout thc synergisIll 01' 
cropping and livestock in the wet-and-dry tropics, 
particularlv on the significance or dung to main­
tell~lIlCe of levels uf organic matter and consequent 
soil ferti I ity. (Sce the quotation from Fahrney et al. 
at the heading of this sUIll/nary). It \\ as reL'ognised 
that dung retrieval vvill he advanced ~lt sume cost 
in labour hy rotational locatioll of feeding pens ~lIld 
other aspects of livestock Illan~lgelllent (e.g .. 
tethcring). In this respect, there Illay be scope for 
Illodelling studies of alternative (l!l-farlll manage­
ment stratc:,:il's (Men!: and C;rist). In the context of 
fallow management alsll, investigations of suitahle 
tree species providing both feed supplelllents and 
tiJlJilC[ were warr:lIlted (L,,,v ry) allll tree-pl~lflting 

could also provide 'Iivin:,: fences' (Fahrncy et al.). 
• :\('hieving and maintaining slIstainability in 

upland agricultural systt>ms. In theory. small­
holders who dcvelop 'hackyard' fodder pruducti()n, 
including legullles to feed livcstock, will he hetter 
pl:/ced to /milltain tile fertility of thcir fields when 
fallows ~lre re-cultivated. As just noted. a critical 
fact()r also will he dung deposition ami livcstuck 
Ill;tn:l:,:ement. But if the uncontrulkd gr:lzing of 
huffalll and cattic continues 011 cllmmunal grazing 
land. it is likely that over-grazing will hecome Illore 
evident. In hoth thc,c respects - ~11l\1 others - an 
important respunsibility of Fanning Advisers 
working at village level should be to 1ll0nitllr land­
use changes taking place as intensificatiun pro­
ceeds, with particular Cllncern for over-grazing, 
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erosion ri,ks, spil conservation and the long-term 
sllstainahility of the upLlIld farm econoIlly. 

• Farming Systems Database. In Paragraph 16 
ahuvc, commenting on thc lack uf a enmprehen­
sin; body of rC'lcvan( data on upland farming 
systeIlls in the Lao PDR, the suggestiun was made 
fur setting up (under MAF?) a Farming Systellls 
Datahase and l\1apping Program, lIsing existing 
primary and secondary data which would then he 
c.xtcnded ~lIld brought IIp-to-date by reCllnnais­
sance surveys (Participatory Rapid Rural 
Appraisal) in the field. 
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Recommendations 

The final session of the Workshop addressed 
recommendations drafted by a working group of 
particirants. After discussion then and much more 
discussion subsequently, incl uding consultations 
with the two sronsors of the Workshor (DLF and 
ACIAR). the following were seen to encompass key 
pfllposals: 

1. Upland Development Strategy of the Lao PDR. 
/)i.lcussions should he undertaken with the respon­
sihle (;overnment authorities as to ways in which the 
(,om'erl/ment's upland development strategy can he 
adl'llnced, L'mployillg all area-hosed (or 'focal site ') 
farming systems approach to guide research and 
dCl'c/opfllellt activities. It is envisaged that expansion 
of the existing 'Fodder for Smallholders' project or 
any new projects should take closely into account the 
work of government agencies such as the Shifting 
Cultivation Program of the Ministry of Agriculture 
and Forests (MAF). other agencies and departments 
under MAF, the Lao Women's Union, and donor­
funded projects notably Lao-IRRI, the AClAR­
funded 'Animal Health' project and the EU project 
for 'Strengthenlllg of Livestock Services and 
Extension Activities'. 

2. Intensitication of Livestock Production. This 
Workshop noted that smallholders in some upland 
areas of the Lao PDR arc already pursuing opportu­
nities for the intensification of land use, for both sub­
sistence production and to generate higher cash 
incomes. Livestock production is playing a major 
role which has good prospects of continuing. The 
immediate benefits arc in higher cash incomes for 
better-off households owning buffalo, cattle and 
pigs. If the intensification of livestock production 
continues at a rarid race, it has the potential to 
contribute significantly to major objectives of the 
Lao Government, notably the reduction of shifting 
cultivation and the alleviation of poverty in upland 
communities. The challenge to the MAF and DLF in 
the next decade, with donor support, is to implement 
widely at village level the opportunities which are 
now emerging for more effective control of major 
livestock diseases in buffalo, cattle, goats, pigs and 
chickens, together with opportunities for expanded 
feed production. 

Recommendation: That the government authorities 
of the Lao PDR (particularly MAF and DU''!, recog­
nising the prospects for siglllJicant expansion of live­
stock production following early improvements in 
disease control and feed production, should now 
plan a wider program for the intensification of 
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smallholder livestock production in the uplands, 
heginning in 2000-2004 in 3-4 provinces where 
changes are already taking place or there are 
special opportunities (e.g., Luang Prabang, 
Oudomxai, Xieng Khouang and Bokeo or Luang 
Namtllll) and invite the support of foreign donors 
for its implementation. 

3. Farming Advisers. If the intensification of live­
stock production in the uplands of Lao PDR is to be 
achieved, in the first instance through the combina­
tion of an effective disease-control program and an 
effective feed production program, it will require a 
major 'extension' effort at province, district and 
community levels. The strengthening of vaccine 
delivery services to villages through VVWs 
(according to the EU-funded project) is essential, but 
by itself it will not be enough. Much more will be 
needed, if smallholders arc to receive practical and 
continuing advice on a range of matters such as alter­
native approaches to feed production for pigs and 
chickens, suitable grass and legume species for 'cut­
and-carry' feed production, alternative fallow 
management systems involving livestock, pasture 
species, shrubs and trees, and a range of other impor­
tant matters such as advice on credit facilities and 
animal banks. 

Recommendation: It is recommended that the forma­
tion and training of a team of Farming Advisers 
(extension officers) be considered hy MAP and DLF, 
to work in conjunction with provincial staff and 
VVWs. Farming Advisers will also have an impor­
tant role in monitoring the sllstainability of upland 
production. 

4. Applied Research: In discussions during the 
Workshop (reported in Paragraph 19 of the pre­
ceding Summary), a number of problems for 
research were identified which have critical effects 
on the existing levels of livestock production and 
on the transition from swidden cultivation in the 
uplands: 
• Environmental constraints. Workshop partici­

pants emphasised that the relationships between 
seasonal aspects of animal nutrition and morbidity/ 
mortal ity from major diseases need to be 
thoroughly investigated; and that the benefits of 
non-fodder mineral supplements (e.g., sodium and 
phosphorus, as reported by Gibson) deserve wider 
consideration; 

• A lternative upland farming systems. The focus of 
this Workshop was on 'problems and opportunities 
for livestock' to the extent that they affect the 



intensification of land use and ~o affect the shift 
from swiddcn cultivation towards permanent 
farming systems. It was argued that there was need 
for more research into crop combinations, crop­
livestock combinations, crop-I i vestuck -forestry 
combinations etc., in which livestock might play 
all ancillary. hut critical role; 

• Managing fallows with livestock. In different 
presentations (e.g., Simarilks; Fahrney et al.) and a 
number of discussions, Workshop participants 
emphasised the importance of future on-farm 
investigations into the synergislll of cropping and 
livestock In the wet-and-dry tropical environment 
(see particularly under Paragraph 19). 

Recommendation: That in any future Review and 
Plal/ning Mission which ACIAR {Il1d AllsAID may 
consider appropriate to conduct, jointly with DLF, 
otha elell/ents of MAF alld with other possible 
donors ill the livestock sector, cOf/.,ideration be given 
to these and other research investigations where the 
olltcomes promise to be signi/lcalll/()r the intel/lifi­
cation of land-use and the redllction of smallholder 
poverty ill the IIplands. 

5. Farming Systems Database (FSD) Program. 
The value of a Farming Systems Datahase (with 
rnaps) for upland areas in individual provinces in the 
Lao PDR. later to be extended to include upland 
areas in nurthern Thai land. Vietnam and Camhodia. 
has been discussed under Paragraphs 16 and 17 
above. It is envisaged th<Jt compil,ltion of the data­
b<Jse from primary and secondary sources, supple­
mented hy field reconnaissance surveys, might begin 
in the L.lo PDR in the period 2000--2(J04 <Jnd be 
extended as a co-operative task involving profes­
sional colleagucs in other eountrics of the Greater 
Mekong Sub-Region (GMS). 

I?ecommendation: "flwt the estahlis/llnent of a 
Farming Systems Dati/hase Progra/ll be disclIssed 
with the MAF and DLF authorities most likely 10 be 
illl'o/I'ed ill the core area of this IIl1dertaking. )I'ith 
ACI,\R as {/ possihle dOl/or and Wilh possih/e 
,111stra/ia-based execllting agents. At (In appropriate 
time. discussions should the/1 ji)/Iow with authorities 
in the other five Gl'vtS countries (Thai/and, Vietnam . 
Ca III Iwdili. :'vfyalllllar IIl1d YliIllwn Province, I'RC). 

6, Timing and Seope of a Subsequent Work.~h()p. 
Participants at the Vicntiane Workshop expressed 
warm appreciation of the hospitality and enterprise 
of the organisers of this meeting, including the 
efforts m,lde to make the field visits so slIccessrul. 
Thc m<Jny participants from particular projects in the 
Lac) PDR and neighhouring countries (Thail,lnd, 
Victnam, Malaysia and Cambodia) welcomed the 
possihility of a further Workshop and suggested that 
the meeting might he scheduled for early in the Year 
2000. It W<JS suggested that objectives might then he 
narnlwer than for the I <)97 Vienti,lne Wmkshop. In 
particular, the next Workshop m ight focus on: 

exchange or in furmat iOIl het weell pr< )jcet 
personnel ami research staff on the Oil-going 
intcllsification of livestock productioll, particularly 
concerning feed produetioll (related t() Recol11-
mendation 2 <Jhove); 

• ,I review of the progress heing made al province, 
district and community level in the program fur 
control of livestock diseases. ami of pl;lIls tor its 
further development; 

• how a planned progarn of applied research, on­
farm and off-L,rm, would he developed (Recom­
mendation 4 ahovc); and 

• a review uf plans for the Farming Systems Data­
h<Jse Program. 

E.C. Clwl'lf/fI/l 
The Australian Nati()nal University 
(fur the Workshop Organising CUlllmitll;e) 

AcknowJedglnent 

In concluding this volume it is appropriate for us to acknowledge the generous support provided by ACIAR for 
the funding of the Vientiane Workshop and publication of these conference papers. Many p<Jrtieipants were 
also assisted by supplementary funding from different sources. In this cOlltext one editor (LC'. Chapm;lll) 
wishes to acknowledge ~upplcmentary assistance provided by a large grant project of tile Austral ian Research 
Council (1995-97), concerned with trans-Mekong development. Bcyond financial assistance however, the 
success of the Workshup and the puhlication of this volumc reflect the vision. support and patiellce of the 
co-Chairmen, Director-General Singkham Phonvisay (DLF) and Dr John Copland (ACIAR). 

The t'ditors 

195 



Appendix 



ACIAR Project ASI/1994/038 

Improved Diagnostic and Control Methodologies for 
Two Major Livestock Diseases in Lao PDR and 

Yunnan Province, PRC 

Harvey Westbury and Stuart Black5ell l 

AN animal health lahoratory ahle to undertake modern diagnostic and surveillance 
techniques for foot and mouth disease (FMD) and classical swine fever (CS F). ami 
potentially other diseases, was established in Vientiane in 1997. Techn(llogies currclllly 
practised include direct detection of virus and antihody using thc enzyme-linked 
immunoassay (ELlS A) technique, virus isolation by cell culture and molecular epidemi­
ology. A provincial diagnostic sample delivery network was developed progressively 
with 12 provinces participating. Those involved in 1997 and to mid-1 99S arc Phongsal i, 
Bukeo, Xieng Khouang, Vientiane Province, Vientiane Municip:i1itv. Borikh:lI11x:li. 
Khammouan, Savannakhet, Saravan, Xe~(lng, Attapu and ChaIllJl:lsak. Planning to 
bring the remaining provinces into the sample delivery network is undcrw:IY. 

Diagnostic samples - tissues or blood - 3re collectcd in villages and farms and sent in 
special transport cont3iners to the Vientiane labor3tory through the post. More than lO 
strains for CSF virus have heen collected fmm through()ut the country in this way and 
these are currcntly being ch~lracterised in Lao PDR and Austral ia. SOll1e s3mples for 
FMD testing have also been received, though this will increasc with the onset of the 
1998 wet season, the custom3ry peak season for FM D outbrea ks. 

A st3tistically valid survey of the prevalence of FMD was condLlctl'd in 1997-9S in 
Vicnti<Jne Municipality, Borikhamxai, Khammouan and Champ,lsak with over .>()()O 
sera collected from cattle, buffalo and pigs. The survey sllllwed, not ullexpectellly, that 
FMD is endemic, though there are differences between provinces in the main FMD 
virus serotype circulating at the time of the survey; and some provinces recorded a very 
low occurrencc of FMD. A ,imilar survey for the occurrence ()f CSF is bcing under­
takcn in 199k. 

Project work in China has concentrated un establ ishlllg diagnostic technologies at the 
Yunnan Tropical and Sub-Tropical Animal Virus Dise3se Laboratory (YTSTA VDL) in 
Kunming, and on the training of staff at YTSTAVDL and the Yunnan General 
Veterinary Station (YGVS), Kunming in these technol()gies. Training sessiollS 1I:lve 
becn held at YTSTA VDL for FM D and CSF EI.lSA tests and four staff from 
YTSYA VDL and YGVS have visited the Vicntiane laboratory for more prolonged 
training in laboratory practice and methodology. 

Work in the next phase of the project in Yunnan Province, to the end of 1999, will 
concentrate on assessing the effectiveness of immunisation using the FMD v:lccine 
produced at the Baoshan Vaccine Plant in Yunn3n, diagnostic investigation of suspect 
outbreaks of CSF, analysis of CSF virus strains isolated in Yunnan and comparison of 
these strains with others obtained from the region. 

I CStRO Animal I kalth, Gcclong, Victoria :l220 
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Lao People's Democratic Republic 
Peace Independence Democracy Unity Prosperity 

LaoBase Animal Health Information System 

DISEASE REPORT FORM 
Report date Report Number (Lab use only) 

IMI")mnmt.],.m(·';·M!t." 
(Location . [R .. ' e~son _~".Form completed by 'Disease report:~_by 
Village , Name Name 
District U Disease Report . Address 
Province ". U Diagnostic I 

U Surveillance 
Owner U Export 
Name [j Accreditation 
Address U Research 

.J Regulatory [j District Officer 
:J Disease Control U Provincial Officer 

~vious report ID 

Part 2: Animal Infor;,mation 
Species Sex 

:J Eradication 

Number of Animals 

U Central Officer 
U VVW 
U Owner 
o Other 

.J District Officer 

.J Provincial Officer 

.J Central Officer 

.J WW 

.J Owner 

.J Other 

Sick Dead Total in Village 

o Cattle 
.J Buffalo 
:J Pig 
U C~licken 
o Goat 
o Sheep 
o Horse 
o Shrimp 
o Fish 
o Dog 
o Cat 

o Male 
U Female 
U Castrated male 
. .J Speyed female 
U Mixed 
.J Unknown 

Age History and clinical symptoms 
.J Days 
.J Weeks 
U Months 
o Years 

Part 3: Specimen information Laboratory use only 
Spec.mens No. Lab tests Test type Test results 

U Whole Blood 0 Serology 
0 Serum 0 Bacteriology 
U Faeces 0 Histology 
0 Fresh tissue .J Virology 
0 Fixed tissue U Parasitology 
0 Swab .J Haematology 

I Final 
Diagnosis 

~-

Pos Neg ? 

Central Research and Diagnostic Lahoratory, Departmcnt of Livestock and Fisheries, Vicntiane 
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