








Research and Development of the Goat in Vietnam

Dinh Van Binh, Nguyen Quang Suc and Le Viet Ly*

Abstract

Studies have been carried out in Vietnam on a number of aspects of goat production. These have
included: biological characteristics and productivity of Bach Thao, grass goats and crossbreds;
methods and technologies for selecting and improving productivity of dairy and dual purpose goat
breeds; intensifying goat production by making better use of local feed resources; and prevention
and control methods for goat diseases. In addition work has been carried out on establishing sus-
tainable farms on a scale of 5-50 head per farm and developing feeding methods for dairy goats in
the different ecological areas. Since 1994 the adaptation to Vietnamese conditions of goat breeds
imported from India has been studied.

Bach Thao, a local breed, has high milk and meat production when reared under household farm
conditions and the bucks can be used to improve the local meat goat (grass goat) and the imported
Barbary, Jumnapari and Beetal breeds. By-products and residues of crop production such as rice
straw and molasses urea blocks are fed to goats resulting in high efficiency in production for both
growth and milk and output cost. A range of pasture species has been studied for use as green
fodder and supplementation for goats. Goat production can improve the nutritional status of the
human population and increase farmers’ income and can be an integrated part of present farming

systems and generate employment for farmers.

GoaTt production has been established widely in
Vietnam under extensive systems. The national goat
population is 0.41 million, of which 72.4% are in the
north and 27.5% in the south, most of them being
concentrated in the hill-mountainous areas. Eighty-
five per cent of these are meat types (grass goats)
and the balance, the improved dual purpose breed,
Bach Thao, which is having an increasing impact at
farmer level on milk and meat production.

In the last few years a program for goat production
development has been established by the Ministry of
Agriculture and Food Industry. Three breeds of dairy
goat were imported from India with this aim in mind,
especially for dairy goat production in Vietnam. The
present number of Indian dairy goats is 650 head of
which 300 head are Barbary, 250 are Beetal and 100,
Jumnapari. The annual production from goats is
600 t of meat (75% for city consumption) and 3600 t

* Goat and Rabbit Research Centre, National Institute of
Animal Husbandry, Chiem Tu Hiem, Hanoi, Vietnam.

of milk, 85% of which is consumed by farmers
themselves. Recent prices for goat products show a
rise to equal or surpass that of other animals. For
example, meat goats are valued at 14 000 VND/kg
liveweight and breeding stock at 35 000 VND, com-
pared with cattle (12 000 and 25 000 VND) and pigs
(14000 and 35000 VND). The price of 1 litre of goat
milk is 6500-7500 VND and for cows milk 3500-
4000 VND. At present goat production is quietly
suiting the policies of the Vietnamese government in
creating employment and improving the well-being
of poor farmers.

Recent Activities and Results of Studies on
Goat Production in Vietnam

Productivity of goat breeds

The aim of the breeding goat chosen and improved,
was to increase the productivity of the dual purpose
goat breeds in meat and milk products. During the
period of the selection of the Bach Thao goat breed
and the use of Bach Thao bucks for crossing with the
grass breed, data were obtained on some productive
characteristics as shown in Table 1.



Table 1. Performance of goat breeds in Vietnam.

Bach Thao Grass goats Crossed goats
First kidding age of does (days) 346 330 300
Kidding intervals (days) 217 257 213
Av. litter size (n) 2.09 1.35 1.75
— Single birth (%) 21.5 70.5 64.6
— Multiple birth (%) 78.5 29.5 354
Growth traits (Female = F, Male = M)
Body weight F M F M F M
— At birth (kg) 2.49 2.84 1.76 1.92 2.08 221
— At 6 month (kg) 17.30 20.6 10.20 11.25 12.00 13.0
— At 12 month (kg) 29.20 40.0 17.10 20.10 20.20 24.3
Productive traits
Meat production
— Carcase (%) 423 45.8 44.6
— Lean meat (%) 30.0 334 328
Milk production
— Yield (L/day) 1.181 0.325 0.815
— Lactation length (days) 148 105 115
Feed conversion (kg DM/kg LWG) 4.43 534 434
DM = dry matter
LWG = liveweight gain

The Bach Thao goat is a dual purpose breed (meat
and milk) that was developed in Vietnam a long time
ago. The study results show that the productivity of
the Bach Thao goat is potentially as high as some
imported Indian breeds though direct comparisons
were not made. The data also show that the Bach
Thao bucks are better producers and should be suit-
able to improve reproduction and also meat and milk
productivity of grass goats

Feeds for goat production

Forages and multipurpose trees

The essential demand of animal husbandry develop-
ment is to optimise feed resources, especially green
fodder for monogastric and herbivorous animals. The
selection of varieties with maximum biomass yield
and protein-rich foliage to supply goat fodder, needs
to be the subject of extensive research. Already there
are twelve plants grown at the Centre and adjacent
areas under study for both quantity and quality crite-
ria. In the period of three years, the studies were
focussed on measuring yields to ascertain which
would have highest efficiency when used as green
fodder or supplementation. Initial data are shown in
Table 2.

It was found that the above imported grasses and
leguminous trees were well adapted and developed
well for the purpose of animal production. Most of
these varieties gave high yields of biomass and dry
matter and could be used for goats and rabbits.
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Possible rates of utilisation are 60-86% when fed in
the fresh form. Some muiti-purpose trees such as
sugarcane, banana, cassava and even Acacia man-
gium have been planted widely in intensive and
household farms in order to both increase farmer
income and reduce the cost of animal feed in sustain-
able farming systems.

Processing and use of locally available feed
resources for animals

Sheep and goats have advantages because of their
small body size and an inherent capacity to select the
more nutritious parts of the available plant biomass.
Residues such as cereal straw, sugarcane top or
bagasse can be fed to goats. Feeding strategies must
be based on a clear understanding of the relative
roles and nutritional needs of animals fed unbalanced
fibre-rich forages. The trials were carried out and
now the following have been applied on a wide scale
in many farms:

use of the molasses urea block as a feed supple-
ment for energy, mineral and protein for
animals after study had shown it to be utilised
efficiently by goats;

the suspended part of sugar cane juice, boiled
soya-bean and minerals were processed and
used for kids to replace part of their mothers’
milk—in experiments the body liveweight gain
of kids so fed was 7.9% higher than suckling
kids and the cost of feed for these kids was also
lower by 21.5%; and



Table 2. The yield of biomass and dry matter of some

plants (tha/yr).

Variety of plant Yield Yield of
of biomass dry matter

Panicum maximum 67.5 13.5
cv Liconi
Panicum maximum 67.9 11.3
cv Riversdale
Pennisetum purpureum 107.0 14.2
cv King Grass
Andropogon 54.3 103
Setaria hybrid 65.3 8.5
Pangola 413 9.6
Leucaena leucocephala 15.0 3.4
cv Cunningham
Morus alba 29.0 4.7
Trichantera gigantea 58.7 7.6
Flemingia congesta 54.2 8.2
Sugarcane 140.0 42.0
Bananas (leaves, stems) 115.0 11.5

» the use of rice straw treated with urea and sugar
cane tops for feeding lactating goats as a basal
diet with leaves of one of the following, Jack
fruit, banana, Acacia mangium and elephant
grass—it has been shown that by the use of this
basal diet with Jack fruit or banana leaves, lac-
tating goats gave more milk than under conven-
tional feeding systems using concentrates with
grasses.

Integration of goat production into sustainable
farming systems at the household level.

Farmers in the hilly land areas have been accustomed
for many years to planting cassava in their farming
system as the main crop in the agricultural system. Its
major use is for food and by-products given to
animals, but there is a lack of technology to process
it for maximum benefit. Each family has only one or
two local pigs fed nutritionally poor diets. Some
farmers can afford to buy one cow but land areas
which consist of small wood trees and shrubs are
mainly used for fuel purposes. The soil is becoming
eroded leading to lower yields of crops and less food
for home consumption and for feeding animals. If
farmers cannot get capital for their integrated farms
to buy one cow, which costs 2-3 million VND, they
may be able to get one dairy goat for 1 million , then
in one year the number of kids will be 3-5 head (2-3
kids x 1.8 litter size). If these can then be sold at a
price of 30-35 000 VND/kg of breeding animal and
14000 VND of meat animal and additionally if sug-
arcane is grown instead of cassava or fower eco-
nomic value crops, farmers can get a higher rate of

net income per unit of expenditure and the standard
of living will be increased. The modern farming
system which has been implemented in the hilly
areas is based upon the above hypothesis.

Demonstrations were set up with smallholders who
have participated in this technology transfer. Overall
it was found that :

» integrated systems of production including
animal husbandry, forage planting, biodigester
and fish pond increased the economic efficiency
(i.e. receipts, profits, especially the rate of return
on capital) of biological production and pro-
vided more employment opportunities for
farmers;

» for all farming systems, dairy goat, sugarcane
and fish production had the highest priority and
should be promoted as the main production
system integrated with raising cows or a pond
for fish;

« use of biodigesters is important not only for
avoiding expenditure on fuel but also for con-
serving forests; and

«  the rate of return on capital for the integrated
system of production was much higher than the
traditional systems of production based on
cassava, pigs, cows and fish ponds.

Orientation of development of goat production
in Vietnam
The direction of development is towards:

* increasing at lowest cost, selection to create
pure and cross goats having high productivity in
milk and meat-milk and adapted to different
ecological conditions, especially the hilly-moun-
tainous areas;

+  establishing systems of forage production and
pasture use, integrated with agroforestry for goat
production; and

¢ establishing systems of milk production, collec-
tion and processing from goats, cows and other
animals, based on locally available feed
resources with the overall objective of improv-
ing the wellbeing of poor farmers.

To further develop goat production in Vietnam
research should be aimed at producing varieties of
plants that can be used as feed resources and can grow
well in the hilly land and dry seasons. The transfer of
technology already introduced to farmers in establish-
ing various farming systems such as integrating
animal crops or aquaculture/animal crop in the hilly-
mountainous or delta areas should be pursued. The
training of scientific staff and supply of more good
quality equipment than available at present for re-
search should be provided by the government and co-
operation with international organisations, especially
Australian organisations, should be expanded.
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Improved Tropical Dairy Production

G.1. Alexander* and M.L. TierneyT

Abstract

Dairying has been emphasised by governments in Southeast Asia because of its nutritional,
financial and agricultural benefits. There is interest in expanding the small dairy industry in
Vietnam located in the southern part of the country. Local cattle are very well adapted and resistant
to tropical conditions and parasites, but have low milk production and poor reproduction.

Three approaches are needed. The initial area is nutrition. Improved tropical pastures as pro-
duced with advantage in northern Australia can be used, either in special dairy pasture land or in
road-side and wasteland sowing, which is of particular benefit to small landless farmers.

The second approach is the genetic improvement of cattle, usually through mating the local
cattle with exotic dairy breeds. Crossing European breeds such as Holstein Friesian with the local
animals has been found to produce immediate results but the next step in the mating program is the
problem. The question is how to maintain this improvement and continue to improve individual
performance. Recent breeds developed in Australia and subjected to progeny testing programs can
be used as a source of proven semen for mating to crossbred cattle and for grading up.

Progeny testing in smallholder situations is difficult since each farmer usually has only two or
three cows and there are no recording systems. Research projects are needed for these. Semen from
bulls selected in Australia could be used in such programs, either for breed improvement or for

comparison with locally produced sires.

DAIRYING in tropical Asia offers farmers an impor-
tant source of regular income, better nutrition for
their families, it utilises crop residues, pasture and
other crops, and also helps reduce population drift
into urban areas. Dairy programs have been devel-
oped by governments, or supported, in India,
Malaysia, Thailand, Indonesia and the Philippines.
In most Southeast Asian countries, local cattle are
well adapted to tropical conditions and resistant to
tropical diseases and parasites, but the cows have
low milk production and often relatively poor repro-
ductive performance.

In many instances farmers in Southeast Asia can
make a reasonable income from one or two cows.
Even in situations where farmers are landless, it is
still possible for them to derive an income from
either cutting feed from roadside areas and waste-
lands or allowing the cow(s) to graze such areas.
Farmers can then either sell milk locally to consumers,

* Palamere Pty Ltd, GPO Box 870, Brisbane Queensland
4001, Australia.

T Department of Primary Industries, GPO Box 46, Brisbane
Queensland 4001, Australia.

or to cooperatives/processors and receive their in-
come on a daily or weekly basis. Some Southeast
Asian governments have introduced schemes where-
by farmers obtain low interest loans to purchase
dairy cattle.

In Vietnam, there is considerable interest in the
expansion of the small dairy industry which is cur-
rently predominantly located in the south. At present
there are about 17 000 dairy cattle. It is planned that
the dairy cattle population could increase to approxi-
mately 300 000 head, to meet the needs of an ex-
panding population and to reduce dependency on
imported dairy products.

Impediments to Increased Dairy Production

The initial approach to improved dairy production in
the tropics is to introduce new genetic material by
crossing the local cattle with exotic (usually
European) breeds that have been selected for high
levels of milk production. Numerous studies have
shown that, under tropical conditions with high tem-
peratures and humidity, cattle having about 50% local
genes and 50% exotic genes will generally have the
best potential for milk production. Under less



stressful conditions, cattle having more than 50%
exotic genes can often outperform the half-cross
cattle, provided the nutritional conditions are ade-
quate.

The crossbred cow is usually larger than the local
cow and this larger size, allied with the higher poten-
tial milk production of the crossbred cow, means that
the nutritional requirements of the crossbred cow are
higher than those for local cattle. In addition, the
crossbred cow has a reduced capacity to tolerate
tropical conditions and has less resistance to endemic
diseases. Very often the emphasis on genetic im-
provement is not matched by efforts to improve the
nutrition of the stock used for dairying and so the
benefits of the improved genetics are not utilised to
their full potential.

These factors highlight the three areas of nutrition,
disease control and genetics which provide the main
hurdles to be overcome if the Vietnamese dairy
industry is to be developed and become a significant
feature of the rural economy.

Nutrition— Tropical Australian Experience

It is useful to review the changes that occurred in
tropical Australia over the last 30+ years as it is one
of the few major dairying regions in the tropics and
subtropics. The experience gained in the Australian
tropics provides some pointers as to what can be
achieved in other tropical regions including Vietnam.

Before the 1960s, the tropical Australian dairy
industry was quite substantial with over 28 000
farmers having herds of more than 40 head. The
industry was based on the supply of butterfat pro-
duced, mainly from native pastures augmented by
limited amounts of improved tropical pastures,
mainly forage sorghums, lucerne, oats and concen-
trate feeding. Native pastures provided a flush of
growth of, at best, mediocre quality (55-65%
digestibility) for between two and four months after
the commencement of the spring rains. For the rest of
the year the quality of standing pasture was very poor
(< 55% digestibility) supporting low milk production
and lactations as short as 5-6 months. In the late
1950s it was well recognised that the survival of the
dairy industry in the tropics beyond the 1960s would
largely depend on improving the reliability, quality
and quantity of feed.

During the 1970s and 1980s rapid progress was
made in the technology of efficiently producing milk
year-round using systems based on paddock feed.
Research was initially directed at improvement of
milk production using tropical pastures. Milk pro-
duction levels between 9 and 12 L/cow/day appear to
be the maximum achievable from tropical grasses
without supplementation and 13 and 16 L/cow/day
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from tropical grass/nitrogen and grass/legume pas-
tures without supplementation. The twining tropical
legumes have higher quality than tropical grasses but
they have not persisted under stocking pressures used
by modern dairying so that grass-based pastures
heavily fertilised with nitrogen have become an
important source of dairy grazing.

Because of the ceiling on milk production caused
by the low digestibility of the tropical pastures,
research emphasis was shifted to temperate species
used during the cooler months of the year. Temperate
pasture species (ryegrass/clovers/medics) under irri-
gation have proved ideal for increasing the quantity,
quality and seasonal distribution of paddock feed in
the tropics and subtropics providing forage from
autumn to spring. Cultivars both perennial and
annual are sown annually in high density swards.

Annual temperate irrigated pastures are responsi-
ble for about 15% of tropical Australian total milk
production. Adding to their importance is the fact
that much of this milk is produced in the late
autumn/spring period when production from tropical
pastures is at its lowest.

Fodder crops are also quite significant for milk
production in the Australian tropics and subtropics,
46% of the total improved pasture/crop area of dairy
farms being used for fodder crops. As dairying
systems continue to become more intensive, crops
can make a contribution by providing an ad libitum
source of good quality conserved forage, which can
be fed at any time, at reasonable cost, and with low
wastage using feed pads.

Research over the last 20 years has seen milk pro-
duction in the Australian tropics increase and become
more competitive with the temperate areas of Aus-
tralia. Recorded production per cow of the Queens-
land herd has increased from 78% of that recorded in
Victoria in 1971 (2328 L/cow as compared with
2997 L/cow) to a level equivalent to production in
Victoria in 1994 (5023 L/cow as compared with 4962
L/cow). See Figure 1 which shows the progress of
tropical dairy production compared with that from a
temperate region, Victoria, over the last 40 years.

The tropical Australian experience shows that the
provision of high quality fodder is vital for success-
ful large scale dairying in the tropics. Improved
tropical pastures need to be supplemented by concen-
trates and conserved fodder. If it is possible to
produce temperate species under irrigation to supple-
ment the improved tropical species, these should be
considered but they would only be of value in table-
land areas where the climate is milder.

The improved tropical pastures which have been
developed in Australia and other countries can be
planted in many countries, on wasteland areas and
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3000
Litres
per cow
2000
1000
Year 1962-53 58-68 64-66 70-71 76-77 82-83 88-83 93-94
Queensand 1209 1569 1993 2328 2641 3237 4015 5023
Victoria 2260 2470 2600 2997 2900 3368 4138 4962
(Produced: M. Lake 1-2-96)
Figure1l. Average milk production per herd from

recorded herds of Queensland and Victoria,
1952-1994.

roadsides to provide feed. There have been examples
of successful roadside and wasteland sowing pro-
grams in countries such as Thailand and Indonesia
but in some other tropical countries these programs
have either not been put into place or are only just
commencing. To adequately utilise these areas it is
essential that perennial pastures be sown, and where
fodder crops have to compete with cash crops, there
is often a necessity for shade-tolerant species also.
There may well be a role for the use of leguminous
fodder trees in many situations,

In terms of the quantity of high quality feed pro-
vided to cattle, the quantity of feed provided in cut-
and-carry situations is determined by what can be
conveniently cut and carried in a day by the farmer
along with his or her other chores. Farmers are
usually familiar with the requirements for maintain-
ing local cattle at relatively low levels of production
but need to be informed of the requirements of
improved cattle at significantly higher levels of pro-
duction.

Disease Control

Local cattle have developed resistance to ticks and
other endemic diseases. In addition, as farmers come
to rely more heavily on introduced cattle for an
increased income it is essential that other diseases to
which the introduced cattle are not resistant are
avoided or contained. This makes the development of
disease diagnostic facilities and epidemiological
units vital to improved production systems.
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Many diseases, particularly those diseases affect-
ing reproduction, also become important when the
emphasis on individual dairy cow productivity
increases. It will be important to develop methods of
integrating disease control systems into dairy produc-
tion recording systems so that farmers can maintain
the desired level of fertility and overall health perfor-
mance along with good herd husbandry.

It is not proposed to deal with disease to any extent
in this paper, but merely to indicate that it is an
aspect which is of importance in any consideration of
dairy improvement.

Genetic Improvement

Provided adequate nutrition and disease control
programs are in place, the improvement of local
cattle by crossing with exotic European dairy breeds
offers the potential to significantly improve dairy
production in tropical countries. The major improve-
ment occurs in the initial cross to produce the half
local breed and half exotic breed. Where the condi-
tions are suitable, a further cross back to the exotic
breed may offer further improvement in production.
However, the time then arises when a decision needs
to be made as to the next steps to be taken to effect
continued improvement in productive performance of
the dairy herd.

One method is to alternate the use of bulls of the
two parent breeds for breeding successive genera-
tions of cows. This tends to maintain the level of
milk production but does not provide much opportu-
nity for further improvement in milk production.
Sometimes bulls of the exotic breed are used to breed
further generations of cattle but this usually leads to a
lowered performance because of their lack of adapt-
ability, heat tolerance and resistance to parasites and
disease. The approach which has been used in
Australia and some other countries has been through
the development of tropical breeds of dairy cattle
based on inter se breeding and selection. Australia
has been a leader in the development of tropical
breeds of dairy cattle. Two tropical breeds have been
developed in Australia, namely the Australian
Milking Zebu (AMZ) and the Australian Friesian
Sahiwal (AFS). The AMZ breed was developed from
crossing the Sindhi breed with the Jersey breed while
the AFS was developed by crossing the Sahiwal
breed with the Friesian breed.

Both breeds have been developed over a period of
more than thirty years in Australia and provide a
model for the development of tropical dairy breeds in
other countries. The early development of the AMZ
breed has been described by Hayman (1974) and the
early development of the AFS breed by Alexander et
al. (1984).



A more detailed description of the development of
the selection techniques used in the development of
the AFS has been given by Alexander and Tierney
(1990). This paper describes the three distinct phases
of selection: culling of first cross females to elimi-
nate problems due to failure to let down milk;
progeny testing young bulls to ensure genetically
superior bulls for use through artificial insemination;
and more rapid development of the breed using a
multiple ovulation and embryo transfer (MOET)
program.

The most recent results from this MOET program
show that during the period from 1991 to 1993 the
average Australian Breeding Values (ABV) for AFS
cows had increased from +28 L of milk and +2 kg of
fat plus protein to +101 L of milk and +5 kg of fat
plus protein. During the same period the ABVs for
the first lactation AFS donor cows involved in the
MOET program increased from +389 L of milk and
+23 kg of fat plus protein to +482 L of milk and
+29 kg of fat plus protein.

These figures indicate the genetic superiority of
the young cows being used in the MOET program to
breed young bulls for use both to breed heifers for
export and for the production of proven semen for
export.

The development of both these breeds has taken
place in Australia where selection has occurred in
subtropical environments. The efficiency of the
selection process could be improved if selection was
carried out in tropical countries under the small-
holder conditions in which the cows will generally be
expected to perform.

However, there are problems with conducting
progeny testing programs under smallholder condi-
tions. In conventional progeny testing under temper-
ate dairying countries, herds are normally in the
range of 50-100 or more cows and it is easy to have
daughters of a number of sires, which are all of the
same age, calving at the same time of the year so that
their production can be compared. In a typical small-
holder situation, each farmer will usually have fewer
than five cows, with the number often being as low
as one or two. This means that it is very difficult, if
not impossible, for any one farmer to have daughters
of the same age of more than one bull at any one
time. Some progeny testing programs are now in
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place, particularly on the Indian sub-continent, which
are based on comparing daughters on a village, or
artificial insemination (AI) sub-centre basis rather
than on an individual farm basis. These programs
represent a major step forward in addressing the
problem of effective progeny testing but, unfortu-
nately, they tend to be relatively low in efficiency
when compared to the systems in use in more devel-
oped dairy industries.

The development of successful progeny testing
programs in emerging tropical dairy industries will
be dependent on the development of efficient produc-
tion recording systems under smallholder conditions.
Probably the most efficient system could involve the
use of a government dairy herd acting as the nucleus
herd for the progeny test program with small holder
herds being used as supplements to the central
station. If these progeny testing programs can be
developed, they will allow more efficient selection of
genetically superior local bulls or bulls bred in
Australia to be used in overseas countries, depending
on the particular process favoured by the individual
country. Semen from selected local-cross bulls,
Australian bred bulls or sons of Australian bulls pro-
duced in the recipient country could be used in these
progeny testing programs.

Australia has one of the most efficient dairy
genetic evaluation programs in the world through the
operation of the Australian Dairy Herd Improvement
Scheme (ADHIS) which has been in place since
1982 and the state-based production recording
schemes which have been in operation for more than
40 years and constantly being upgraded and
improved. These programs could well form the basis
of the recording and progeny testing programs
needed in other tropical countries but some research
would be needed to adapt the Australian programs to
suit the conditions in these tropical countries.
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Dairy Cattle Production on Small Farms in
Cu Chi District, HCMC

Huynh Ngoc Dien*

Abstract

Aided by the poor economics of pig production, a more stable system of dairy cattle production on small farms has devel-
oped near HCMC, in Cu Chi District by making use of by-product feeding. There are 17 000 ha of seasonal rice, over
4000 ha of peanut and 1000 ha of sugarcane in the district. Dairy cattle are fed natural grass, rice straw, by-products of pea-
nut and sugarcane, cassava waste and brewery waste.

At present, one small-scale holder with three dairy cattle can produce 30 kg fresh milk daily. With the milk price of
2600 VND/kg, the farmer receives 78 200 VND/day. Feeding costs for this level of production are 60 000 VND, therefore the
farmer’s income is 18 200 VND/day. Total annual income is 5 460 000 VND from milk plus about 10 million VND from
three calves born annually.

Along with dairy cattle development, biodigesters made from plastic film are being widely used, which is the result of the
extension project carried out by the University of Agriculture and Forestry, HCMC. They bring more profit to farmers and
improve efficiency in production as well as providing fertilizer for pastures and biogas for the home. Since 1994 we have
organised and trained local technicians to install biodigesters. They have already fitted 41 biodigesters in small-scale farms
and the demand for them has increased.

The major constraint to dairy production on small-scale farms is the low price of fresh milk sold to the cooperative
Vinamilk, a State company which processes fresh milk and other dairy products. It is only 25%-31.25% of the price of other
dairy products though its quality is relatively high. I believe it should be 60% of the price of other dairy products in the
market. Though at such a price, Vinamilk will have a lower income per litre of milk processed, total production will increase
and Vinamilk’s total income will be large.

There should be established a system of long-term credit with low interest/month rather than the shorter two-year credit at
1.7% per month interest which is current.

Experience so far suggests solutions to two problems are needed, improved performance of the dairy herds and determining
a sound livestock-cropping system for dairy production in this district.

* Vietnamese Association of Farmers, 236 A/6 Le Van Si
Str, Ho Chi Minh City, Vietnam.



Dairy Cattle Production in Southern Vietnam

Le Viet Anh*

Abstract

Southern Vietnam, with a wet-hot climate of average temperature 25-26°C and a humidity of
80-90%, is not suitable for purebred dairy cattle. It is necessary to cross local breeds so that Fy, F;
and F; dairy cattle can adapt to conditions in Vietnam and produce an acceptable milk yield.

Eighty percent of the nation’s dairy herd is in the south and eighty percent of these are on small-

holder farms.

Milk yields in highland areas are highest in Holstein/Friesian (HF) cows, but are lower in
regions of lower altitude, where 78 HF X & local breed gives the highest production.

Projected development of the herd by the year 2000 seeks to more than double numbers to
30 000 dairy cattle and production to 55 000 t of milk annually.

We have already determined nutritional requirements and management procedures for highest
efficiency. Small-scale dairy production can be efficient. Herd sizes ranging from 10-40 per farm
head give the best profit under the current management.

Priority areas for further research covering aspects of breeding, pasture development, farm

integration and processing and marketing are given.

SOUTHERN Vietnam lies between 8-16N and
104-106E in the Southeast Asian region. It has a
population of 33 624 398 and major cities with
trading and tourist interests such as HCMC, Ba Ria,
Vung Tau, Can Tho, Da Lat, Nha Trang, Da Nang.

In this wet-hot climate, the average temperature is
25-26°C ranging from 10—40°C, humidity 80-90%
and the annual rainfall 1500 mm. North-east winds
come during October—April, south-east winds during
March—-August and very hot-dry south-west winds
during June—September.

Generally the climate is not suitable for purebred
dairy cattle produced in temperate areas. Therefore,
it is necessary to crossbreed the Holstein Friesian
with local breeds (the local breed is usually a cross-
breed between Vietnamese Yellow Breed and Red
Sindhi) and to have good nutrition and management,
to improve efficiency in production. Data on the dis-
tribution of the dairy herd between the regions of
Southern Vietnam are shown in Table 1.

The national dairy herd has quickly developed. In
HCMC there were 5000 dairy cattle, including 2000
cows, in 1990 and twice this by 1994. The herd size
in other provinces was very small in 1990 but is
increasing at the present time. In Lam Dong province

* Buffalo, Cattle, Dairy Breeds, Milk Production
Corporation, 42/18 Nguyen Binh Khiem Go Vap, Ho-
Chi- Minh City, Vietnam.

and Nha Trang city, the number of dairy cattle have
decreased a little due to lack of milk collection and
processing facilities and consumption.

The number of dairy cattle in the south is 80% of
the total national herd. Eighty percent of the herd is
on small-scale farms and 20% on state farms. Data on
milk yield may be summarised as follows (Table 2).

The data show that purebred HF cattle in Lam
Dong, a highland area which is 1000 m above sea
level and cool, have produced 4270 kg of milk per
period. In HCMC, Dong Nai, Song Be and Nha
Trang, F; dairy cattle have an average milk yield of
2692 kg/period, F cows 2737 kg and F5 cows
3043 kg.

The Vietnamese government plans to increase the
national herd both quantitatively and qualitatively.
National targets are shown in Table 3.

To reach these goals will require a strong research
and extension effort.

Present and Future Research in Dairy Cattle
Production of Southern Vietnam

In the 1960s there were studies on dairy cattle in the
areas of crossbreeding between HF and crossbred
Red Sindhi, agroecology, physiology and milk pro-
ductivity. Then, in the 1970s, dairy cattle were
imported from Cuba and the research focused on HF
breed, sperm physiology and bulls. In recent years,
the need for more milk has forced Vietnam to



establish a state project entitled ‘Determination of
crossbreeding, establishment of industrial feeding
system for current crossbreeds and establishment of
models for dairy cattle production in HCMC and the
provinces of southern Vietnam’, which has been
carried out by the Institute of Agricultural Science,
University of Agriculture and Forestry (HCMC) and
other bodies.

This study has so far determined the nutritional
requirement and feed intake to produce 1 kg of milk
and especially established the direct effect on milk
yield and milk cost of increased protein level in
rations, thus allowing determination of a feeding
system for milking cows. Other studies cover the
effects of some factors on milk yield such as shed
micro-environment, hosing and brushing, exercise,
feeding and even relationship between workers and
animals.

It was found that small-scale holders in dairy cattle
production were economically efficient. The cost and
price of fresh milk during the period 1990-1994
brought profit to holders. Herd size per farm in the
ranges of 10-20 or 21-40 gave the highest profit in
the current market and management system.

In breeding programs, it has been shown that pure-
bred HF could adapt well to the conditions of Lam
Dong Highlands. Crossbreeds were developed from
HF breed and Sindhi crossbreeds (F; and F,) and had
acceptable milk yield and good adaptation to the
environment in southern Vietnam.

After confirmation that the dairy crossbreed F,
could be raised in south Vietnam, the dairy cross-

breed Fj carrying 78 HF were introduced to the

plains provinces and suburbs of HCMC.

Priority in the study of dairy cattle production has
been assigned to:

+ determining the best blood ratio between HF
and local breed for optimal production (cross-
bred animals with blood ratio of ¥4 or 38 or 18
HF);

»  exploring whether to use another purebred such
as Jersey or Brown Swiss to produce cross-
breeds from the three breeds;

¢ studying the adaptation of HF to the conditions
of the southern Vietnam plains;

+  learning how to use efficiently legumes such as
stylo and alfalfa in order to substitute these for
expensive sources of concentrate feeds taking
due account of digestive physiology; and

e establishing an applicable model of a dairy
cattle co-operative which incorporates the inte-
gration of farms, processing plants and markets,
and results in further development of dairy pro-
duction.

Conclusion

In conclusion, dairy cattle production is relatively
new but an efficient system has been developed for
Vietnamese farmers. Dairying supplies an important
source of food, is a source of revenue for farmers and
should be given more attention in research. Australia
has made good progress in industrialised animal pro-
duction and therefore could cooperate with Vietnam
to help develop dairy cattle production.

Table 1. Dairy cattle herd and distribution ( in June 1995).

Regions Southern HCMC  Dong Nai Song Be Long An LamDong Nha Trang Da
Vietnam Nang

Total herd 13650 10600 1000 200 150 1500 100 100

Cows 5580 4000 500 100 80 800 50 50

Table 2. Milk yield from genetic groups of dairy cows.

Genetic groups Head  Milking Milk yield/
period period
(days) kg)

Holstein Friesian (HF) 208 305 4270

VAHF x V2 local breed 584 291 2692

¥4 HF x V4 local breed 117 300 2737

7 HF x 1 local breed 43 300 3043

Table 3. Projected development of the national dairy
herd in 1996 and 2000.

1995 1996 2000
Total herd (n) 13650 16000 30000
Dairy cows (n) 5580 7000 15000
Daily milk yield (kg) 10 10 12
Total milk pro- 18250 23725 54750
duction/year (t)
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Achievable Production Targets for Intensive Pig
Production

P.E. Hughes*

Abstract

Agriculture no longer serves only home markets, and international trade places pressure on local
producers to raise efficiency and be competitive. The target figures presented in this paper can serve
as guidelines to pig producers and policymakers, indicating the approximate performance levels that
are required if the average piggery is to remain viable and competitive in the longterm. Some
account has been taken of the likely impact of local conditions (climate, feed supply etc.) in the for-
mulation of these target figures, but they generally relate to production in temperate climates.

SUGGESTED targets are given for performance of both
the growing/fattening herd and the breeding herd.
These relate, specifically, to the use of the dominant
world breeds (Large White, Landrace and, to a lesser
extent, Duroc, Hampshire and Pietrain). An attempt
is also made to identify which production parameters
will be responsive to genotype change and which will
require major alteration in management strategies.

Where altered management is the suggested strat-
egy, detailed breakdowns of the constituent target
areas are given in order to facilitate the use of
problem-solving techniques.

The internationalisation of trade in agricultural
products exerts considerable pressure on local pro-
ducers/farmers to enhance their efficiency to be com-
petitive with the imported product. In most cases this
increased productivity has been achieved by expand-
ing the size of the production unit, importing better
genotypes and raising management standards.

Changes in the Australian Pig Industry—an
Historical Perspective

The Australian pig industry provides a good example
of the degree of change that is likely to occur in any
market that opens itself to competition. Figures 1
and 2 demonstrate that, while the size of the
Australian national pig herd remained virtually con-
stant, the number of pig producers fell by nearly

* Faculty of Agriculture, Forestry and Horticulture,
University of Melbourne, Parkville, Victoria 3052,
Australia.

90% over a twenty-five-year period while mean herd
size rose from 8.0 sows in 1969 to 68.3 sows in
1994. A structural change also occurred within the
industry with the appearance of the ‘mega-pig-
geries’—piggeries that are extremely large (see
Table 1). These achieve considerable economies
through their size and apply those management prin-
ciples that are more normally associated with manu-
facturing industry.

Similar, though less dramatic, changes were also
seen in herd productivity over the same period of
time (see Table 2). These changes, particularly in the
performance of growing pigs, reflect the importation
of new genotypes and local improvement of both
existing and imported genotypes. Equally, much of
the improvement seen in the performance of the
breeding herd over this period is attributable to better
knowledge of reproductive processes and adoption
of new management strategies.

Table 1. The current structure of the Australian pig

industry.

Herd size No. of No. of sows % of
(no. of sows) herds (“000) national herd
<25 2468 18.9 53

25-100 1552 76.6 214
100-200 419 91.4 255
200-1000 212 72.8 20.4
>1000 32 98.0 27.4




Since these changes in piggery performance
occurred in response to an increase in the competi-
tiveness of the market it is not surprising that the end
result of these changes in both the structure and effi-
ciency of the Australian pig industry has been a stag-
nation in the real income from pig production and a
considerable reduction in the cost of pigmeat (Fig. 3).

This historical review of how the Australian pig
industry has changed over the past 20-25 years is of
value in that it (a) suggests the pathway that will be
followed as intensification of the pig industry pro-
ceeds, and (b) it indicates those areas of piggery effi-
ciency that are likely to be either easy or difficult to
improve at the practical level.

Production targets

What, then, are achievable targets for intensive pig
production in the 1990s? The answer to this may
depend, at least to some extent, on the country in
which the production is occurring. In essence, three
factors need to be considered:

Genotype

The use of a Large White x Landrace female and
Terminal Sire Line male (usually consisting of genes
from the Large White, Landrace, Duroc, Hampshire
and Pietrain breeds) is now considered standard for
intensive pig production anywhere in the world. The
targets discussed below are therefore based on the
assumption that these genotypes constitute the major-
ity of the breeding stock. It should be noted that no
account has been taken of either the possible impact
of prolific Chinese breeds (e.g. Meishan) or the intro-
duction of transgenic pigs.

Figure 1. Number of pig producers in Australia 1969-94.

Nutrition

The nutrient requirements of the pig are, largely, pre-
set by its genotype. However, the way in which these
requirements are met in practice will depend on the
type, availability and cost of raw ingredients. These
may vary widely from country to country. Hence,
while the target growth rate will remain unchanged
(since it reflects genotype), the figure for feed con-
version efficiency (FCE) can only be of limited value
since it relates to the quality of diet offered.

Environment

The genotypes outlined were primarily developed for
temperate Northern Hemisphere production systems

80

60 -

201

Mean herd size (no. sows)
5
1

Year

Figure 2. Mean size of Australian pig herds 1969-94.
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Table 2. Changes in pig herd performance figures 1970-19902,

1970 1980 1990
Mean no. pigs sold/litter 7.4 7.6 9.4
Mean no. litters/sow/year 2.12 224 2.15
Mean no. pigs sold/sow/year 15.7 17.0 20.2
Mean growth rate to 95kg (g/day) 458.0 500.0 591.0
Mean P2 backfat depth (mm) 23.0 15.0 13.0
Mean herd liveweight FCEP 39 3.6 3.0

2 These data relate to a single large Australian piggery which has reliable records for the time period given.

b Feed conversion efficiency.

and are, therefore, less well adapted to more tropical
climates. Nevertheless, many of these genotypes are
‘partly adapted’ (e.g. those developed in Australia)
and should perform close to their potential under
semi-tropical conditions. It must, however, be
accepted that some loss of performance can be
expected.

In the following estimates little account has been
taken of the above limitations as they are currently
impossible to quantify. Even so, their possible
impact on piggery performance should be assessed in
each country in order to provide more refined and
achievable production targets.

Table 3, Production targets for the fattening herd.

Targets for the fattening herd

These are normally considered to be primarily deter-
mined by the pig’s genotype. However, growth rate
may be depressed if high ambient temperatures
reduce food intake, while both high temperatures and
poor quality diets may adversely affect FCE. Eq-
ually, it is not possible to predict optimum sale
weight since this will vary from country to country—
therefore, all the targets set below are based on an
average sale weight of 95 kg. The estimates provided
in Table 3 may be too high if the above factors prove
to be significant,

Australian? Pigstats® Pigstatsb Hughes¢
commercial mean best estimate
Growth rate (g/d):
—preweaning - ~ - 200
—weaners 500 - - 450
—growers 730 - - 750
—finishers 850 - - 750
—overall 610 565 647 605
Liveweight FCE:
—preweaning - - - 1.0
—weaners - - - 1.6
—growers - - - 23
—finishers - - - 2.8
—overall - 2.6 2.0 23
Herd liveweight FCE 2.8 32 2.7 2.8
P2 backfat depth (mm) 12.5 - - 12

8 Target figures of a large commercial piggery (>25 000 sows) in Australia.
b Currently achieved figures for average and best recorded herds in Australia as published in Pigstats '94—Australian Pig Industry Handbook.

€ Personal estimates.
FCE: feed conversion efficiency.
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Targets for the breeding herd

The genotype of a pig is not normally considered to
be a primary determinant of reproductive output.
However, this only applies once the major breed
components of the female line have been fixed as
Large White and Landrace, and advantage is being
taken of heterosis. Beyond this point reproductive
efficiency is usually determined by the quality of
management decisions. Indeed, in the figures pre-
sented in Table 2 there is a strong suggestion that
either (a) this input may have been at a plateau level
25 years ago in Australia, or, more likely, (b) the
adoption of new management techniques has been
slow or unsuccessful.

Under tropical or semi-tropical conditions several
aspects of reproductive efficiency are likely to be
compromised. In particular, food intake during lacta-
tion is likely to be depressed by high ambient tem-
peratures, this leading to reductions in both
subsequent fertility and fecundity. Other effects of
high temperatures, such as depression in boar fertil-
ity, are more difficult to assess since research data
are limited and the degree of acclimatisation cannot

Table 4. Litter size targets for the breeding herd.

be estimated. Hence, the estimates provided in
Tables 4-6 may, again, prove to be too high if the
above factors are significant.

Finally, these reproductive data can be placed
together into a single figure—number of pigs
sold/sow/year—if we combine litter size data with
that for farrowing frequency. This summary data is
presented in Table 7.

Conclusions

There is little doubt that the pig industry is particu-
larly well-suited to intensification, and that this tends
to result in the development of large-scale production
units (mega-piggeries). Large intensive piggeries
benefit from economies of scale and access to good
information supply at both the scientific and business
management levels. Hence, over time there is usually
a trend towards larger piggeries and fewer pig pro-
duction units. The target figures presented in this
paper can serve as guidelines to pig producers indi-
cating the approximate performance levels that are
required if the average piggery is to remain viable in
the longterm.

Australian® Pigstats? Pigstats® Hughes®
Commercial mean best estimate
Litter size:
—total born 12.0 11.3 12.5 12.0
—born alive 11.0 10.4 11.6 113
—weaned 9.7 9.2 10.4 10.1
—sold 9.4 8.3 103 9.9
Stillbirths (%) 8.3 8.0 5.0 5.8
Preweaning mortality (%) 12.0 12.7 5.8 10.6
Postweaning mortality (%) 2.5 9.8 1.0 2.0

3 Target figures of a large commercial piggery (>25 000 sows) in Australia.
b Currently achieved figures for average and best recorded herds in Australia as published in Pigstats '94—Australian Pig Industry Handbook.

€ Personal estimates.

Table S. Farrowing frequency targets for the breeding herd.

Pigstats mean® Pigstats best? Hughes estimate®
Weaning age (days) 25.8 - 245
Empty days/cycle¢ - - 20.2
Litters/sow/year 2,234 2.53d 2.28 .

8 Currently achieved figures for average and best recorded herds in Australia as published in Pigstats '94—Australian Pig Industry Handbook.

b Personal estimates.
¢ see Table 6 for calculations

d these estimates are based on gilts being included only from first mating,
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Table 6. Targets for the individual components of empty days.

Australian? Pigstatsd Pigstats® Hughes®

commercial mean best estimate
Ann. replacement rate(%) - 65.8 - 50.0
Gilts: intro-mating (days) - - - 45.0
Weaning-mating interval (days) - 8.2 5.0 6.0
Anoestrus (%) - - - 3.0
Conception rate (%) - - - 91.0
Farrowing rate (%) 85.0 81.9 95.3 87.5
Abortions/NPT? (%) - - - 20
Sow deaths (%) - - - 2.0

8 Target figures of a large commercial piggery (>25 000 sows) in Australia.
b Currently achieved figures for average and best recorded herds in Australia as published in Pigstats '94—Australian Pig Industry Handbook.
¢ Personal estimates.

2 non-pregnant at term.

Table 7. Target figures for pigs sold/sow/year.

Pigstats mean? Pigstats best? Hughes estimateb

Pigs sold/sow/year 18.6 22.8 : 22,6

a8 Currently achieved figures for average and best recorded herds in Australia as published in Pigstats '94—Australian Pig Industry Handbook.
b Personal estimates.
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Factors Effecting Farrowing Rate and Birth Litter Size in
Piggeries in Southern Vietnam and Queensland

T.T. Dan* and P.M. SummersT

Abstract

A retrospective study was undertaken in six piggeries in South Vietnam and Queensland to
define the reproductive performance of sows in the tropics. Reproductive performance was
analysed according to breed, age of first mating, mating frequency and time of the year. The
number of matings per oestrus and interval between matings influenced both farrowing rate and
number of piglets born. Increased litter size at birth was accompanied by an increase in stillbirths
and mummified foetuses. There was a significant effect on farrowing rate, of the time of the year at
mating. Highest farrowing rates were achieved when sows were mated during the cool time of the
year in the Australian piggeries and during the dry-hot period as opposed to the wet-hot period in

Vietnamese piggeries.

REPRODUCTIVE performance of sows depends on a
complex interplay of environmental factors and phys-
iological processes particularly in tropical areas,
where pigs may be exposed to temperatures above
their thermoneutral zone. As there are few published
reports on sow performance in tropical areas, we
undertook a retrospective study at six piggeries in
Queensland and southern Vietnam to examine the
influence of factors such as breed, number of matings
per oestrus and time of the year on the reproductive
performance of sows. A full analysis of this study is
published elsewhere (Dan and Summers 1996).

Materials and Methods

Location of piggeries

The retrospective study was carried out at six pig-
geries designated as A, B and C containing 140, 210,
440 sows, respectively, in North and Central
Queensland, Australia; and D, E and F currently con-
taining 600, 890 and 400 sows, respectively, in Ho-
Chi-Minh City, South Vietnam (Table 1).

* Department of Animal Physiology and Biochemistry,
University of Agriculture and Forestry, Ho-Chi-Minh
City, Vietnam.

Department of Biomedical and Tropical Veterinary
Sciences, James Cook University of North Queensland,
Townsville, 4811, Australia.

Climatically, the year consists of 2 periods, the hot
period (January-June in Vietnam and October-March
in Australia) and the cool period (July-December in
Vietnam and April-September in Australia).
Meteorological data were obtained from weather sta-
tions near the piggeries. The mean maximum
ambient temperature during the cool period was
higher in Vietnam than in Australia (32.1°C versus
23.7°C), whereas the mean maximum ambient tem-
perature during the hot period in Vietnam was in the
range of highest temperatures in the survey regions
of Australia (38.4°C versus 32.3-40.7°C).

Management in the piggeries

In Australia, the piggeries were constructed with gal-
vanised and chemically-insulated iron roofs, whereas
most of sheds in Vietnam had uninsulated fibro-
cement roofs with a central air vent.

Special pens for mating were located in sheds con-
taining weaned and non-pregnant sows and gilts
where the females were kept adjacent to the boar or
exposed to the boar daily. Gilts were checked daily
with a boar for oestrus and served at the second
observed oestrus. In Vietnam, sows were served
twice on the second day of oestrus (0700-0800 and
1600-1700 hours). In piggeries A and B, most of the
females were mated in the morning (0800-0900
hours) by one boar or sometimes by two boars; the
number of matings were one, two or three on consec-
utive days depending on sows’ receptive behaviour
to the boar. In piggery C, sows were mated both in
the morning (0800—0900 hours) and in the afternoon



Table 1. The location, type of operation, number of sows and distribution of genetic groups in the piggeries studied.
Piggery Location Operation Genetic group Num. of sows

A 19.03S, 146.24E Commercial LW x LR? 434

B 17.16S, 145.29E Commercial LW x LR3 715

(upland)

C 24.248, 150.31E Breeding HampP 142

Lw 31r

LR 288

“LW + % LR 230

%LW +%LR 254

%LR+ % LW 176

%LW+%LR 63

LR + 4 LW 52

D 10.40N, 106.37E Breeding & Lw 98

commercial

LR 39

LW x LR2 192

E 10.40N, 106.37E Breeding & Lw 89

commercial

LR 34

BLW+4LR 112

%LW +%LR 155

%LR + Y% LW 70

F 10.40N, 106.37E Breeding Belgian LW¢ 69

Japanese LW¢ 72

Japanese LR® 52

LW X LR = Large White (LW) and Landrace (LR) crossbreed with undetermined blood ratio.

b Hamp = Hampshire.

€ These breeds were imported from Belgium and Japan to Vietnam in 1984.

(1600-1700 hours) with the number of matings being
determined by the technician and sows’ oestrus man-
ifestation (Table 2).

The main difference in the feeding regime of sows
was that the weaned sows were deprived of feed on
the day of weaning in Vietnam but not in Australia.

Pigs were vaccinated against hog cholera,
Aujeszky’s disease and salmonellosis in Vietnam and
against leptospirosis, erysipelas and parvovirus in
Australia

Data collection and statistical analysis

Records for the period January 1987-June 1993 for
piggeries A, B and C; January 1990—1June 1993 for
piggery D and January 1988—June 1993 in piggeries
E and F were used. Reproductive performance data
from 13 708 parities (from the 1st to 11th parity) of
3647 crossbred and purebred sows were analysed
using Statistix 4.0 package (Analytical Software
1992) and Statgraphics plus 6.0 (Manugistics 1994).
Count data were analysed using multifactor ANOVA
with a post-hoc LSD test. Analysis of data in
proportion was performed using log-linear test.
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Interactions among some factors were tested and
those that were not significant (P> 0.05) were
excluded from further analyses. If there was a signifi-
cant difference in the effect of analysed factors
(P<0.05), the P value was shown with the pairwise
comparison of means.

Gilts were divided into three groups according to
the first mating age (group 1: <210 days of age,
group 2: 211-240 days and group 3: 2241 days) for
the analysis of effect of mating age on reproductive
performance of first parity sows.

Results and Discussion

Difference between breeds

The overall farrowing rate was similar in both coun-
tries (A, 85%; B, 84%; C, 80%; D, 87%; E, 90% and
F, 79%). Breeding herds had a lower farrowing rate
than commercial farms even though breeding piggery
C was located in a cooler region. Landrace sows
tended to have the highest farrowing rate in 3 out of
4 piggeries which had pure breeds (Table 3).



Table 2. Mating procedures in piggery C.

Mating procedure

Number of matings

Time of mating?

m

m+a
m+m
m+a+m
m+m+a
m+m+m
m+a+m+a

H W W WLWNON -

Moming -
Morning and afternoon of the same day
Two consecutive mornings

Morning and afternoon of one day, and next moming
Morning of one day, plus morning & afternoon of next day

Three consecutive mornings

Morning and afternoon of two consecutive days

2 The first mating depended on the sow’s receptive behaviour after daily check with a boar. Normally, the first mating occurred on the day
following the detection of oestrus.

Table 3. Farrowing rate and litter size at birth of breeds at the six piggeries.

Piggeries & breeds Farrowing rate (%) Number of piglets Number of piglets
born/litter bormn alive/litter
A
LW xLR 85.0 11.4+0.08 10.1 £0.07
B
LW xLR 84.0 10.6 £0.06 9.6 +0.05
C
Hamp 75.48 10.4 £0.2f 9.2+0.2
LW 84.8b 11.6 £0.18 10.4 £0.1
LR 86.4b 11.1 £0.1f8 10.1 £0.1
VLW + LR 82.8b 11.4 £0.1%8 10.1£0.1
%LW + Y%LR 82.3b 10.8 £0.1f 9.7 0.1
%LR + YiILW 83.3b 109 £0.2f 9.8+0.1
%LW + 4LR 82.6b 11.9£0.38 10.5+0.3
LR + LW 81.0ab 11.1 £0.38 9.9+0.3
D
LW 90.32 9.6 £0.2¢ 9.1+0.28
LR 95.22 10.4 £0.25 9.7£0.2b
LW x LR 84.9b 9.1£0.1¢ 8.710.1¢
E
LW 91.0 9.7£0.1 9.1+0.2
LR 89.8 96+0.2 89103
LW + YLR 88.8 9.4+0.1 8.8+0.1
%LW + LR 90.2 9.6+0.1 8.6+0.1
%LR + ViILW 86.7 97102 9.110.2
F
Bel LW 74.84 92402 8.8+0.2
JapLW 77.78 9502 8.9+0.2
JapLR 87.9¢ 93+0.2 8.7+0.2
abic difference at P<0.001.
d.e difference at P=0.004

f.8 difference at P=0.02.
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In addition, the farrowing rate was age-related in
all genetic groups. The rate increased gradually from
parity one (79.7-87.6%) and was highest at parity 4
and 5 (86.1-95%). There was no effect of breed of
boar on farrowing rate.

The average litter size in Vietnam was smaller
than in Australia (9.4-9.5 versus 10.6-11.4). On the
other hand, the number of piglets born alive was
93.6-94.7% of the total piglets born in Vietnamese
piggeries and 88.6-90.1% in Australian herds. In
addition, the percentage of stillborn piglets per litter
in Vietnam was lower than in Australia (2.1-4.2%
versus 7.5-9.6%).

Effect of first mating age

The mean first mating age in the piggeries is shown
in Table 4.

The genetic composition of gilts did not influence
the age at first mating. The farrowing rates for gilts
in groups 1 and 2 were similar in all piggeries
although significant differences were observed
between group 3 and groups 1 and 2 in piggeries B
and C (Table 5).

There was not an associated effect of first mating
age and the number of matings per oestrus on farrow-
ing rate.

In piggeries A, B, D, E and F, older gilts had more
piglets. However, except for piggery D, the number
of piglets born alive was not significantly different
between the groups. Group 3 in piggery C had both a
low farrowing rate and a smaller number of piglets
born per litter compared to other groups. This small
litter size was not influenced by breed, number of
matings per oestrus, interval of boar use or period of
the year. The small number of gilts in this group
(n=34) in relation to the total number of gilts (n=709)
probably indicated the effects of other factors such as
growth rate or disease on gilt performance.

We did not find differences between genetic
groups in first mating age although Johnson et al.
(1978) indicated that breed of gilts had a significant
influence on pubertal age. The exposure of gilts to
boars could eliminate the difference in first mating
age between genetic groups in the herds studied.
Farrowing rate was not different between young and
older gilts in herds A, D, E, and F. However, older

gilts had a larger litter size than younger gilts. Clark
et al. (1988) reported an increased litter size as the
age at first conception increased from 180 t0245
days, but the day of conception did not influence
litter size if conception occurred after 245 days of
age. This was different to our result due probably to
differences in breed, growth rate and feeding regime.

Influence of mating frequency and interval
between matings

The number of matings per oestrus and interval
between matings strongly affected the farrowing rate.
One mating per oestrus gave the lowest rate (Table 6).

Most single matings occurred in sows that had a
weak acceptance of the boar. It is likely that these
were sows with a high susceptibility to stress after
weaning, low body condition, or weak response to
boar stimuli, resulting in an insufficient luteinising
hormone surge to ensure a normal ovulation rate and
thus a small litter size.

In piggery C, the mating procedure of m+a+m
gave a significantly lower farrowing rate than
m+m+a. The result was not in accord with the
finding of Tilton and Cole (1982) due probably to the
differences in environment, sow response to the boar,
or boar fertility. The effect of the mating procedure
on farrowing rate was not constant in all genetic
groups of herd C, which may be due to sample size
rather than the associated effect of mating procedure
on breed .

Although one mating per oestrus resulted in signif-
icantly fewer piglets born, the impact of mating fre-
quency on the number of piglets born alive was not
strong due to the increased number of stillbirths .
There was not a significant difference between
genetic groups for litter size resulting from different
mating procedures.

Influence of season at mating on farrowing rate

There was a significant effect of season at mating on
farrowing rate. The highest rate occurred during the
coolest time of the year (July—September), whereas
the farrowing rate in Vietnam was highest during the
dry-hot time of year (January—March) and was lowest
during the wet-hot period (April-June) (Table 7).

Table 4. Mean + SE and range of first mating age in the six piggeries studied.

Farm A B D E F
Mean (days) 2343 204.4 205.2 245.2 260.5 289.9
SE +1.2 +0.9 0.6 +1.1 +2.4 +29
Range 182-297 151-272 159-306 215-318 182-383 228-474




Table 5. Mean + SE of farrowing rate and litter size at birth in gilts related to age of first mating.

Piggery & piglets Group 1 Group 2 Group 3
A -
Farrowing rate (%) 96.0 (27) 90.0 (181) 92.3(104)
Total born 9.8 £0.62 10.7£0.22 11.41£03b
Born alive 9.1+0.6 97102 10.210.3
B .

Farrowing rate 85.83 (286) 912 (143) 100-® (16)
Total born 95102 ) 9.8+0.2 10.0+0.6
Born alive 87102 92102 9.3+0.7
C

Farrowing rate (%) 85.52 (470) 832 (205) 67.6:° (34)
Total born 10.8 £0.12 11.3+0.22 9.6+0.7:0
Born alive 9.9+0.13 10.1 £0.22 881060
D

Farrowing rate (%) NA 84.9 (146) 83.9(137)
Total born 7.50.22 8.70.2°
Born alive 6.8 0.22 83020
E

Farrowing rate (%) 90.5 (21) 95.0 (81) 87.4 (167)
Total born 8.4+0.6 78103 8.7+0.2
Born alive 72107 69103 76103
F .

Farrowing rate (%) NA 75 (8) 79.1 (135)
Total born 75+0.8 8.4+£0.2
Born alive 7.31£0.9 8.0+0.3

ab significant difference at P=0.007, and c,d at P<0.001.
NA. = Not available.
Numbers in parentheses are sample sizes.

Table 6. Mean + SE of farrowing rate and litter size at birth related to mating frequency in piggeries A, B and C.

Piggeries & mating Farrowing rate (%) Piglets born Piglets born
frequency alive

A

1 79.08 11.8+0.3 10.3£0.3
2 88.0b 11.5+0.1 10.1 £0.1
B

1 79.8¢ 103+0.2 193102
2 89.14 10.7 £ 0. . 9.6 0.1
C

1 (m) 70.2¢ 10.7 £0.28 9.7+0.1
2(m+a) 80.94 11.4+0.23b 103 0.2
2 (m + m) 84.8d 11.2+0.13b 10.0£0.1
3(m+a+m) 83.7d 11.3£0.12b 10.110.1
3(m+m+a) 90.3¢ 11.7+0.1b 10.4 £0.1
3 (m +m + m) 88.6d.e 11.1 £0.22b 10.0 0.2
4(m+a+m+a) 87.9d.e 11.8 £0.2b 103 £0.2

a,b indicates significant difference at P=0.003, and c.die 4t P<0.001.
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Table 7.

Analysis of farrowing percentage based on the time at mating (trimester) in the six piggeries.

Farrowing rate (%)

Trimester A B C D E F
Jan-Mar 85.1b 82.9b 82.0 94.5¢ 92.5 85.7¢
Apr-June 85.3b 82.8b 82.5 82.02 87.2 73.94
Jul-Sept 92,02 91.42 84.9 84.93b 90.2 77.54¢
Oct-Dec 86.0b 87.12b 83.0 89.7b 92.6 80.74

8,b.C shows significant difference at P<0.01, and de gt P =0.02.

This profile of variation was similar in all genetic
groups .

A seasonal effect on the number of piglets born
and born alive was not found in herds A, B and D.
For the other piggeries, litter size varied inconsis-
tently over the periods of year although there was a
trend towards a small litter size during the summer
months in herds E and F. The seasonal effect may
have been confounded by the influence of breed and
mating procedures.

During summer, ambient temperatures in both
countries were higher than the sow’s thermal comfort
zone. Lemin et al. (1991) observed that the average
internal temperature of sheds with insulated-roofs in
Central Queensland was 2.5°C lower and 7.6°C
warmer than the ambient temperature during summer
and winter, respectively. The reports by Hang (1989)
and Giang (1993, unpublished data) on the uninsu-
lated-shed environment of piggery E indicated that
the shed temperature was similar to the ambient tem-
perature. Cooling of sows with automatic water
sprays in Australian piggeries or extensive hosing of
sows with water in Vietnam may partly reduce the
adverse effect of high temperature. However, humid-
ity effects should be addressed in Vietnamese
piggeries during wet-hot periods.

Conclusion

The major finding in this study was that the seasonal
time of mating influenced farrowing rates. Highest
farrowing rates were achieved when sows were
mated during the cool months in Australia and during
the dry-hot months in Vietnam. This suggests a
direct effect of hot-humid conditions on the decline
in pregnancy rates possibly through fertilisation
failure or embryonic death although it was noted that
litter size was not significantly influenced by time of
the year.

The acclimatisation of sows to a hot environment
and adoption of management practices including
boar stimuli, daily cooling and close observation by
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stockmen may have reduced the severe effect of high
temperature on sow fertility. Despite these practices,
there was an adverse impact of both high temperature
and high humidity on fertility during the early period
of the rainy season in Vietnam.

To make such comparative studies of even greater
value, there is a need for a standardised system of pig
production recording in Vietnam.
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Local Feed Resources in Smallholder Pig Development in

Central Vietnam

Le Duc Ngoan, Nguyen Kim Duong, Nguyen Thi Loc
and Du Thanh Hang*

Abstract

In Central Vietnam, where there is strong competition between humans and livestock for the
same food resources, the pig population is about 3.8 million of which 2.8 million are kept by small
farmer families. The increasing pig production is leading to serious shortages of feed. This paper
reports on studies that have been conducted on the properties of some alternative local feed
resources for pigs.

One major local feed resource is cassava and also its by-products from starch processing.
Feeding trials were conducted both at the university research station and on farms on the substitu-
tion of cereals and cereal by-products with ensiled cassava and cassava by-products The conclu-
sion reached was that ensiled cassava and cassava by-products could replace up to 50% of the
cereal by-product (rice bran) in pig diets and ensiling was shown to greatly reduce HCN content.

Sugarcane is one of the most successful crops in the region. The study showed that sugarcane
juice (SCJ) could be used as an energy source for fattening pigs. The growth rate of pigs fed a diet
of SCIJ and 220 g of crude protein supplement, derived from groundnut cake, was 57% better than
pigs fed the traditional village diet. Molasses, one of the most important by-products of sugar pro-
cessing, was also studied as a feed source. Feeding at a level of 50% of energy requirement in the

diet of pigs resulted in good performance and economic returns.

CeENTRAL Vietnam consists of 13 provinces with a
population of about 17 million inhabitants, 24% of
the national population, and is about 1000 km in
length from Thanh Hoa to Ninh Thuan provinces. A
common feature of these provinces is that they are
adjacent to the Truong Son mountain range and to
the sea. The whole region can be described as being
a very long narrow strip of flat land between much
larger sloping mountainous areas. Compared with
other regions of the country, Central Vietnam is the
poorest and the least developed agriculturally,
mainly due to a hostile climate and the predominant
steep sloping areas. Floods, droughts, storms and hot
winds are some of the problems commonly encoun-
tered

The productivity of rice and maize is very low,
and amounts to approximately 15.6% and 13.5%
respectively of the total production in Vietnam.

* Hue University of Agriculture and Forestry, 24 Phung
Hung St, Hue, Vietnam.

However, the cassava is higher amounting to 33.5%
of the total in Vietnam (Nguyen Sinh Cuc 1995). In
1993, 4 million (26.5%) of the national herd of 15
million pigs were in this region. Liveweight total
was about 23% of the total national production and
slaughter weights were considered to be low. The
main reasons are believed to be the use of low-pro-
ducing local breeds and a lack of feed and necessary
nutrients.

The vast majority of livestock are owned and
raised by farmer families averaging 2-10 pigs per
family. The main pig feeds are rice bran, cassava,
sweet potato, peanut cake and fish meal. Most of the
farming families are small producers, so they cannot
produce sufficient feed for the year because they
lack processing and preserving facilities. Feed used
depends on the harvesting season but the yield of
agricultural products is still low. Climate affects
animals as well as vegetation growth from which
their feed supply is derived and new technology has
not been applied to reduce the harmful effects of
climate.



In Central Vietnam, the productivity of rice and
maize is not even enough for human consumption.
Thus pig production cannot develop if solely based
on conventional feed. The main need for the farmer
is to increase yields of pig production using non-con-
ventional feed products.

The Use of Local Resources in Pig Feeds

Cassava and its by-products

Cassava (Manihot esculenta cv Crantz) is the main
crop of the high areas in Central Vietnam. Its average
yield is eight t/ha. Cassava root and cassava by-prod-
ucts are potentially important feeds for monogastric
animals, replacing cereals and their by-products
which can be used for human consumption. The
price of both cassava root and cassava by-products is
cheaper than that of rice bran and maize.

Use of cassava roots

The greatest limitation to the use of cassava as
animal feed is its content of cyanogenic glucosides.
It is possible to reduce this toxicity by some conven-
tional means, such as sun drying, artificial dehydra-
tion and ensiling (Limon 1992). The silage made
from either fresh or steamed cassava is of good
quality. Ensiled cassava root chips could be a rela-
tively inexpensive solution to the postharvest deterio-
ration of the roots, particularly in Central Vietnam
where drying of root chips is not feasible since
cassava is harvested during the rainy season.

Ensiled chipped/ground cassava root (ECR) is pro-
duced by washing, grinding or chipping and adding
salt (0.5% of the weight of the root), and mixing fol-
lowed by pressing and layering (20-30 cm thick) in a
tank.

The ECR are fed after S0—60 days and can be used
for up to eight months after ensiling. The technique
is simple, cheap and suitable for current Vietnamese
conditions.

Some data on chemical analysis of ECR, both
ground and chipped, are shown in Table 1.

Ensiled cassava root in pig feed

In one experiment, eight pigs (Mong Cai x Large
White) of 16.3 kg initial LW were fed diets containing
80% ensiled cassava whole root and 20% ‘A’
molasses (based on DM) supplemented with protein
supplements containing groundnut cake and fish meal.
The growth rate increased by from 9-11 kg/month in
the first month and to 11-13 kg/month in the second
month, It was concluded that cassava whole root
silage (CWRS) may be kept in a silo for at least 6-7
months and that, given daily with 200 g of protein
supplements to grower-finisher pigs, produces satis-
factory performance results.

Cassava by-products in pig feed

Experiments were carried out on the Farm Station of
the University and aimed to study chemical composi-
tion changes with time, and performance of pigs fed
cassava by-products. Results of the former are shown
in Table 2 and the latter in Table 3.

The data in Table 2 show that with increasing
duration of ensiling, HCN content falls dramatically
and pH to a limited degree.

The data in Table 3 indicate that liveweight gain
and feed conversion ratio were not significantly
affected by dietary treatment (P< 0.01). This means
that replacing some of the rice bran with cassava by-
products (either fresh or ensiled) has not affected pig
performance in these experiments.

Table 1. Some chemical components of two forms of ensiled cassava root.
Days of ensilage 0 30 60 90 120
Ground cassava
DM % 36.3 41.3 41.6 25 4238
HCN, mg/kg 110.4 78.3 67.3 63.6 62.8
pH 6.2 3.8 37 37 3.7
Lactic acid, % 0 1.94 2.33 247 -
Chipped cassava
DM, % 349 36.6 38.1 41.1 428
HCN, mg/kg 118.0 877 70.8 67.9 65.5
pH - 4.0 3.8 37 3.7
Lactic acid % - 1.77 2.18 232 -

DM: dry matter.
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Table 2. Dry matter (DM), crude protein (CP), cyanide
(HCN) and pH levels in cassava fines and
ensiled dregs.

Duration of DM CP HCN pH

ensilage (days) (%) (%) (%)

Fines 52.2 2.54 - -

Dregs

0 19.5 19.10 189 19.5
5 19.4 1.95 12.5 34
10 19.1 1.98 78 3.0
15 17.9 1.97 5.1 29
20 17.1 1.98 1.8 3.0

Sugarcane and by-products of sugar processing

In Central Vietnam, sugarcane is an important crop
with an average yield of cane stalks of 4060 t/ha. In
some areas it has become a traditional source of most
of the family income. Normally, sugarcane is sold to
sugar factories or to artisan mills. The price of sugar
usually fluctuates and consequently this leads to
instability in its production and in the farmer’s
income. Molasses, one of the important by-products
of sugar making, has not been used effectively. With
a view to developing alternative outlets for sugarcane
and its by-products through animal production, two
experiments were carried out in the villages of Thuy
Xuan and Binh Dien in Thua Thien-Hue province to
evaluate the use of sugarcane juice and molasses as
sources of energy in pig feeds. The results are shown
in Tables 4 and 5.

Although no direct comparisons were made, it can
be noted that the gain of young pigs on traditional
diets was a low 302 g/day but in a second phase when
sugarcane juice was fed to older pigs, a higher
growth rate resulted.

Some data on growth of pigs fed a diet containing
48% molasses plus other ingredients are shown in
Table 5.

Weight gain of these pigs was broadly comparable
to those on traditional diets but again direct compar-
isons were not made.

Table 3. Mean value of weight gain and feed conversion
for pigs fed cassava by-products.

Treatments? (T) T1 T2 T3 T4
Initial LW 19.5 19.1 18.9 19.5
Final LW 84.7 85.9 78.8 84.9
Daily gain (g) 543 556 499 545
Feed intake, 2.54 2.58 237 2.50
(kg/day/pig)

Feed conversion 4.7 4.64 4,74 4.58
(kg/kg)

4T 1 Rice bran: 40 kg, brewery grains: 10 kg, ensiled cassava dregs:
20 kg; cassava fines: 20 kg and protein supplement (50% fish
meal and 50% peanut cake): 10%, supplying 200 g
CP/pig/day.
T2 AsT 1 but protein supplement, 150 g CP/pig/day for pigs of
up to 50 kg and 350 g CP/pig/day for heavier pigs.
T3 AsT 1, but ensiled dregs replaced by fresh material.
T4 AsT 3, but with protein supplement as T 2.
LW: liveweight
Source: Nguyen Kim Duong and Nguyen Van Phong (1995).

Table 4. Growth of pigs fed a traditional diet followed
by an experimental diet of sugarcane juice and
protein supplement.

Traditional diet Experimental diet

Duration (days) 108 90

Initial LW (kg) 6.8 395
Final LW (kg) 395 82.6
Daily gain (g) 302 479

LW: liveweight
Source: Nguyen Thi Loc et al. (1994).

Table 5. Daily gain of pigs fed molasses-cassava meal-based diets2.

No. of family No. of pigs

Initial LW (kg)

Final LW (kg) Daily gain (g)

10 20

74.4 403.8

3 Molasses: 48%, Cassava meal: 37%, peanut cake: 7% and green vegetable: 8% as total dry matter of the diet.

LW: liveweight.
Source: Du Thanh Hang et al. (1995).



Conclusions and Recommendations

It is concluded that to develop pig production on
smallholder farms, cassava and its by-products from
starch processing and sugarcane juice and/or
molasses, could be used as cereal replacements in the
diets of growing pigs. It is recommended that further
research, including direct dietary comparisons, be
conducted to refine practical recommendations for
the use of by-products of cassava and sugarcane
production.
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Improvement of Productivity and Meat Quality of Pigs in
the Red River Delta Region by Crossbreeding

Nguyen Thien, Phung Thi Van, Pham Nhat Le, Pham Huu Doanh,
Nguyen Nghi, Nguyen Khanh Quac and Vo Trong Hot*

Abstract

The Red River Delta (RRD) region of Vietnam is a major pig-producing region containing
22.5% of the nation’s pigs. Nearly three quarters of the region’s sow population is still predomi-
nantly made up of local breeds which are hardy and have reasonable litter size but have low pro-
ductivity and grow slowly. Exotic breeds have been introduced to lift productivity and, both in the
experiment station and under practical conditions, have been observed to do so in both reproduc-
tion and production. The interaction of nutrition and breed type is in need of further study. The
three-way cross of Landrace by Large White and Mong Cai is being encouraged and targets for the
year 2000-2010 in the RRD have been set involving breeding programs of this type.

THE Red River Delta (RRD) is located in the North
of Vietnam and comprises seven provinces. The total
area is 16 644 km?2 with a human population of
17 050 000. The traditional occupation here is paddy
rice cultivation and pig raising. Food production in
1992 in the area was 2 651 820t, 12.6% of total
national production (Anon 1993).

Pig numbers in RRD in 1994

Data on production in 1994 in the RRD and nation-
ally are shown in Table 1 (Extension Department
1995):

* total number of sows in 1994 was 557 600 of
which local sows, mainly Mong Cai and I
breeds, comprised 72.05%, crossbred F; (local
sow with exotic boar) 27% and 1% (VIE 1995)
were exotic sows; and

»  commercial crossbred pigs comprised 80% of
the total, of which crossbred pigs with 3/4
exotic blood breeds were 25% (VIE 1995).

Feed for pigs is derived mainly from agricultural
by-products supplemented with cereals such as
maize or rice.

* Pig Research Centre, National Institute of Animal
Husbandry, Chem Tu Liem, Hanoi, Vietnam.

Animal production systems

In this region two forms of animal production

farming systems are maintained:

¢ intensive systems: mainly in the state farms and
to a small degree in private households in the
suburbs of major cities such as Hanoi and Hai
Phong; and

*  semi-intensive and extensive systems which
comprise 85-90% and which are mainly located
on small farms.

Production performance of local Mong Cai breed
and exotic pig breeds

The local Mong Cai (MC) pig breed is the most
popular in the RRD and is concentrated in the
coastal provinces such as Hai Phong and Thai Binh.
Some of its characteristics are shown in Table 2
(Dinh H Luan 1979, Pham H Doanh 1985, Nguyen
Thien et al. 1992).

The advantages of the Mong Cai are that they
are prolific with a large litter size, have good resis-
tance to poor conditions (lack of quantity and quality
of feed, unfavourable climate) and good disease
resistance. The disadvantages are low productivity
for meat production including a slaughter weight at
10 months of 60-68 kg, high feed consumption
(4.52-4.95, of concentrate feed/1 kg liveweight gain)
and a low lean-meat rate of 32-34%.

Exotic pig breeds have high productivity but they
are difficult to develop in the unfavourable



Table 1. Pig numbers and production in the Red River Delta region (RRD) in 1994,

Vietnam RRD RRD
Vietnam

(%)

Total herd (n) 15 569 384 3514401 225

Sows (n) 2 180 006 557 600 22.6
Sow/total herd (%) 14.00 15.89

Fattener (n) 13 304 858 2936 701 22,0

Market pigs (n) 13 908 827 3673592 26.4

Pig meat production (t) 937 370 246 153 26.0
Slaughter: weight/head (kg) 67.4 67.0
Slaughter: pigs/sow/year (n) 6.38 6.58

Source: Extension Department 1995.

Table 2. Production performance of the local Mong Cai breed and exotic pig breeds in the Red River Delta region.

Local MC Exotic breeds

Production purpose fat lean meat
Body size small large
Adult sow weight (kg) 100-115 180-200
Age of maturity (day 120-150 190-200
Litter size (piglets) 11-13 9.0-10.0
Birth weight (kg) 0.45-0.6 1.25-1.45
Number of litters/year >2 1.6-1.8
Number of weaned piglets/sow/year 15-17 14-15

60 day weaning weight (kg) 5.9-7.6 12-13

Source: Pham H Doanh 1985; Dinh H Luan 1979; Nguyen Thien et al. 1992.

conditions in Vietnam such as lack of high nutrient
feed, high temperatures and humidity and primitive
pig sheds in extensive systems. With such conditions
exotic pig breeds can achieve only 60-70% of their
potential, leading to low economic efficiency.

To improve meat quality and animal production
efficiency, local pig herds must be crossed with
exotic breeds, using crossing programs that will give
high productivity suited to the Vietnamese ecological
conditions.

Some results of pig commercial crossing
(1970-1990) in the RRD.

Table 3 records some data collected from commer-
cial pig crossbreds in the RRD over an extensive
period (Nguyen Thien et al. 1985).

Recent research results (1990-1994)

During the period 1990-94 at the National Institute
of Animal Husbandry (NIAH), the experimental farm
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in Bac Thai, part of the Agricultural University, and
at some other farms, data on reproduction and other
productivity was gathered for two types of crossbred
pigs as in Tables 4 and 5.

Observations have been made on the effect of
certain dietary items on productivity. Table 6 records
data derived from studies of the effect on growth of
two energy levels as effected by two declining
protein levels in crossbred (3/4 exotic) pigs.

With regard to ADG, FCR and lean meat percent-
age, there was no significant difference between dif-
ferent protein levels of the higher energy groups.
However in the lower energy group, the higher
protein group had higher average daily gain (ADG)
and lean meat percentage and lower food conversion
ratio (FCR). The mean of the lower energy levels
gave better ADG and FCR and clearly further study
is indicated.

The reproductive performance of F; sows was
studied under practical conditions at four differing
locations and, together with the productivity of their
progeny is reported in Tables 7 and 8.



Table 3. Some results of commercial pig crossing (1970-90) in the Red River Delta region.

Breed Type

Local (MC, I, Lang Hong)

F; sow (local I x Large White)

X exotic boar X exotic boar
New bom piglets/litter (n) 9.0-11.0 9.3-10.7
Weaned pigs/litter (n) 7.5-8.5 7.4-8.7
Weight at 60 days weaning (kg) 7.0-8.8 9.0-10.3
Daily LW gain (g) 366-500 432-554
FCR (kg/kg) 3.61-4.29 3.43-4.24
Lean meat (%) 39.06-44.54 45.2-46.1
Fat (%) 39.3-45.38 32.67-37.50
LW: liveweight

FCR: food conversion ratio
Source: Nguyen Thien et al. 1985.

Table 4. Reproductive performance of F| (Large White [LW] x Mon Cai [MC]) x Landrace (LR) boar.

Location NIAH Bac Thai Dong Anh
Mean + SD Xtm Xtm
No. of litter (n) 56 20 21
Born alive/litter 10.75+2.21 9.3711.65 10.3911.94
Birth weight (kg) 0.97 0.93 0.96
Litter weight (kg) 8.00+1.38 8.63+1.83 8.78 £1.27
Average LW at weaning (kg) 11.22 9.82 : 11.83
Litter size (n) 1.98 - 1.97

LW: liveweight

Table 5. Growth and carcase characteristics of Fy (LW x
MC) pigs at three locations.

NIAH BacThai Dong Anh

Number 22 21 13
Initial weight (kg) 22.24 12.51 220
Finishing weight (kg) 97.6 97.5 93.23
ADG (g/day) 601 566.6 569.8
FCR (kg/kg) 3.39 3.76 381
Slaughter weight (kg) 96.8 99.6 93.0
Carcase rate (%) 71.9 72.77 72.53
Lean meat rate/ 47.1 46.11 48.68
carcase (%)

Fat rate/carcase (%) 36.3 375 33.50

ADG: average daily gain
FCR: food conversion ratio

Results from Tables 7 and 8 show that the formula
used for crossing Landrace [LR] boars with F| sows
(Large White [LW] x Mon Cai [LC]) obtained good
results. The number of pigs per litter weaned at 60
days was higher whilst other criteria resulted in values
similar to pigs reared in experimental conditions.

In 1993 the three-way cross with ¥4 of exotic
breeding comprised 25% of the total herd of com-
mercial pigs in the RRD (VIE 1995).

It is expected that in 1996 some small farms will
have 30-50 pigs of exotic breeding instead of 3-5
pigs as now happens.

Together with any exotic breed production by
farmers, the crossbred pig, LR x (LW x MC) will
play an important role in meeting the demand of pork
for the region and export.

Conclusion

Crossbreeding between local and exotic pig breeds is
a very efficient way to increase total productivity as
it is adapted to economic and ecological conditions in
the RRD.

The direction in which pig production for the years
2000-2010 should be pointed is as follows (VIE
1995):

o further development of lean meat program by
use of improving crossing formulas between
three breeds and the pure exotic breeds in the
region;

»  expansion of the intensive system of pig production;

«  establishment of medium-scale intensive pig
farms with 5-10 sows and 100-200 fatteners;



Table 6. Protein and energy effects on growth and slaughter characteristics of crossbreds (¥4 exotic).

Energy Level (Kcal) 3215 3050 3215 3050
Experimental group 1 11 11 1\ Mean
Protein % 17-15-13 16-14-12 17-15-13 16-14-12 I+11 1+ Iv
n 11 11 1 11 22 22
Initial weight (kg) 24.16 24.16 24.32 24.44 24.16 24.37
Finishing weight (kg) 97.0 100.4 98.2 96.7 98.7 97.4
ADG (g/day) 603 620 610 587 607 599
FCR (kg/kg) 3.44 3.41 3.34 3.40 3.43 3.37
Slaughter weight (kg) 97.4 97.7 97.6 98.4 97.0 98.0
Lean meat rate/carcase (%) 46.7 46.2 47.0 46.5 46.3 46.9
Fat rate/carcase (%) 36.6 37.5 36.6 36.3 37.2 35.5
ADG: average daily gain.
FCR: food conversion ratio.
Table 7. The productive performance of F sows (LW x MC) x LR under practical conditions.
Localities Quang Ninh Thanh Tri Thanh Hoa Hai Hung
Litters (n) 156 38 30 41
Born alive/litter (n) 10.7 10.9 10.2 10.7
Birth weight (kg) 0.97 0.97 0.81 0.96
No of weaned pig/litter 8.6 9.5 9.71 9.50
Weaning weight (kg)/litter 93.74 111.6 92.9 112.4
Weaning weight/piglet (kg) 10.9 11.74 9.56 11.83
Table 8. Growth and carcase characteristics of crossbred References
> LW xM LR.
progeny (LW x MC) x Anon 1993, National Statistics of Vietnam (in Vietnamese).

i . . Hanoi.
Localities Quang Ninh Thah Hoa Hai Hung Dinh H. Luan 1979. Initial results on commercial crossing
n 7 7 30 between LR and LW (in Vietnamese). Results of
Tnitial weight (kg) 10.99 13.1 14.1 Scientific Rgsearch 1969-79. Agricultural Publishing
Finishing weight (kg) ~ 92.42 927 94.6 House, Hanoi pp. 27-29.
ADG (a/d 45'2 6 501‘ 4 575’ 0 Extension Department, Ministry of Agriculture and Food

(g/day) y ' ) Industries 1995. Statistical Data (in Vietnamese) Vol 7.
FCR (kg/kg) 3.70 3.80 3.22 Nguyen Thien, Pham H. Doanh and Dinh H. Luan 1985.
Slaughter weight (kg) 98.6 90.5 93.5 Results on the crossing formula of commercial pigs (in
Carcase rate (%) 71.5 742 - Vietnamese). Scientific Work in Animal Production:
Lean meat/carcase 47.07 46.8 48.0 1969-84. Agricultural Publishing House, Hanoi pp 42-43.

ADG: average daily gain
FCR: food conversion ratio

»  change in the ratio of the sows to achieve exotic
breed sows: 5%, F, crossbred: 30% and local
sows: 60%; and

* improvement of the average slaughter weight to
achieve a figure of 80 kg in the year 2000 and
95 kg in 2010.

Nguyen Thien, Phung Thi Van and Pham H Doanh 1992,
Reproductive performance of some pure pig breeds and
crossbreeds for lean meat (in Vietnamese). Results of
Scientific Work 1985-90. Agricultural Publishing
House. Hanoi pp. 23-24.

Pham H. Doanh 1985. Some characteristics and production
performance of local pig breeds (in Vietnamese).
Selection of Work in Animal Husbandry 1969-84.
Agricultural Publishing House. Hanoi, pp. 15-17.

VIE 1995. Plan for animal husbandry development. General
planning for the Red River Delta (in Vietnamese). VIE
Project 89.034. Hanoi 1995.
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Management and Performance of Village Cattle and
Buffalo: a Case Study from Phuoc Thanh Village, Saigon
River Delta

Le Dang Danh* , Chau Chau Hoang*, Nguyen Kim Cuong*, Pham
Trong Nghia*, Tran Van Chinh*, Nguyen Van Phat* and John Perkins'

Abstract

A study of the management of cattle and buffalo was conducted in Phuoc Thanh village, 40 km
northwest of Ho-Chi-Minh City. A sample of 176 farmers who reared a total of 262 cattle and 94
buffalo were studied. Cattle were mainly Red Sindhi crosses and included 58 oxen. The buffalo
were all of the swamp buffalo type. General health and condition of animals were good. Male and
female cattle averaged 400 kg and 280 kg at maturity respectively; both buffalo sexes reached
mature weights approaching 400 kg. Growth rates for both species averaged >600 g/day for the
first few months but soon fell away to c. 200 g/day in the second year and <100 g/day thereafter.
Female cattle first calved at ¢. 22 months with a calving interval after that of 12-14 months; the
respective figures for buffalo were 44 and 21-22 months. Future research should concentrate on
beef production and, particularly, more profitable production strategies.

A series of studies was recently conducted at
selected sites in Vietnam, including Phuoc Thanh.
The main objective was to describe the current pro-
duction and productivity of cattle and buffalo
managed by village farmers within a range of
farming systems; secondly, to determine which
future research might make the biggest impact on the
welfare of village farmers rearing large ruminants.
This case study presents a first summary of data
from the Phuoc Tranh site with particular attention
paid to measures of growth in relation to resources
typically available to the farming community of the
Saigon River Delta in southern Vietnam.

Data Collection

The site was selected to be reasonably representative
of the Saigon River Delta, which shares many char-
acteristics with the Mekong River Delta further
south. It was important that the site have cattle and

* University of Agriculture and Forestry, Ho Chi Minh
City, Vietnam,

t Faculty of Agriculture, Forestry and Horticulture,
University of Melbourne, Parkville, Victoria 3052
Australia,

buffalo management systems typical of those in the
area and, in particular, not be a current location for
official livestock development programs which
might bias the data.

The study was conducted by staff and students of
the University of Agriculture and Forestry, Ho-Chi-
Minh City in October-November 1994. A short
questionnaire was administered to the sample of 176
farmers, who reared a total of 262 cattle and 94
buffalo. The animals were weighed on portable elec-
tronic livestock scales and a recording form com-
pleted for each. Secondary data on the village and
environs were collected from government offices
and other sources, supplemented by informal discus-
sions and observation.

Results

Phuoc Thanh village

Phuoc Thanh has a population of 13 100 people in
2900 households, of which 1800 are classified as
agricultural. Land used for agriculture totals 1108
ha—of this, 1078 ha are used for annual cropping,
which gives an average cropping area of 0.38 ha per
farm. Little land is available for uses other than
agriculture.



Phuoc Thanh is very close to Thai My village,
about which the general cropping systems and
farming environment are reported elsewhere in these
proceedings (Chau and Perkins, these proceedings).
Farmers’ responses indicated that most land is
cropped twice per annum. Rice is the dominant crop
followed by peanuts and much smaller areas of veg-
etables and other minor annual and perennial crops.

Cattle and buffalo

Statistics

Official data indicated totals of 928 cattle and 1019
buffalo in 1994. Most of the cattle are cross-breeds
of Red Sindhi and local cattle. The crosses have
become fairly stable and most animals display the
body conformation and deep red-brown hair colour
typical of the Red Sindhi. Buffalo are all of the
swamp buffalo type.

The sample comprised 176 households of which
72% reared cattle, 19% buffalo and 9% reared both
species. Average agricultural area operated by these
households (0.68 ha) was almost double that of the
overall village figure; 16% were classified as land-
less. All buffalo farmers reared two animals while
most cattle farmers reared either one or two head and
a few reared more than two. The single cattle tended
to be females kept for calf production and sale
whereas double cattle or buffalo teams were mainly
maintained for draught power. A few farmers also
specialise in raising bulls to provide reproductive ser-
vices.

Almost equal proportions of male and female
cattle were kept by the sample households. Fifty-
eight of the males (22%) were oxen (castrates) kept
in matched pairs for draught work, in either land
preparation or carting. Farmers maintain these older
specialist animals for many years and do not use any
other cattle for draught work. One- and two-year-old
animals were the next most dominant classes for both
sexes.

Among the 94 buffalo sampled, almost two-thirds
were male with about 40% in the 13-36 months age
category whereas older classes dominated for
females. In total, 43% of the buffalo (male and
female) were used for draught power compared with
22% of cattle. Farmers said that male buffalo were
raised for both draught and mating but, after about
three years of age, became more aggressive and diffi-
cult to handle and were sold for meat and income.

Growth

Estimates of total body weight and average daily
gain (ADG) are presented in Figures 1 and 2 for
cattle and buffalo respectively. Weight was measured
on portable electronic cattle scales but ages had to be
estimated by the farmer and others, as many of the
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animals had not been born on those farms. A more
sophisticated analysis of the data is in progress and
will be presented later in a separate publication,
together with information from other sites. The
present analysis provides some indications of the
general patterns of growth under village manage-
ment.

CATTLE

Male and female cattle grew at similar rates for their
first twelve months, averaging some 32 kg during the
first month and increasing to c. 160 kg eleven
months later. After this the weights of males and
females diverged markedly. Weights of males
increased to about 250, 330 and 380 kg by Years 2, 3
and 4 respectively and mature weights were close to
400 kg. Female cattle averaged about 210, 240 and
260kg in Years 2, 3 and 4, with a mature bodyweight
around 280 kg. It should be noted that male weights
include those for castrates which dominate the older
age classes. These receive special care and, possibly,
feeding in view of their draught work. This might
mean they achieve generally higher levels of weight
than other animals of similar ages.

ADG for both sexes was about 700 g/day after
birth but declined fairly rapidly to about 400 g/day at
six months. Females were estimated to average
150-200 g/day for their second year and <100 g/day
thereafter; males appeared to maintain rates above
200-300 g/day for the second year and 200 g/day for
the third, thence declining to 100 g/day or less. The
general pattern is one that might be expected: reason-
ably high initial rates as the calves are suckled but
fairly rapid drops as they increasingly shift to forages
of relatively low quality.

BurraLO

As displayed in Figure 2, body weights and growth
patterns were virtually identical for both male and
female buffalo, although there was a progressive
slight divergence and females appear to mature at
some 20kg lighter than males. Body weights aver-
aged 42, 160 and 290 kg at 1, 12 and 24 months;
around 400 kg at five years. Growth rates com-
menced at ¢. 650 g/day after birth, dropping to about
300 g/day by the end of the first year. Thereafter the
decline in growth was slow but pronounced: about
200 g/day by the end of the second year and
<100 g/day after the third.

For both cattle and buffalo there was high variabil-
ity of individual weights around the mean which was
as expected, particularly for older animals when his-
torical and genetic factors have had time for expres-
sion. University staff said that a similar study had
been conducted in the area in 1974 (unpublished) and
had recorded similar patterns of growth and develop-
ment. It would appear that little has changed but, on
a positive note, it might be said that there is no evi-
dence for a decline in general herd performance.
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Figure 1. Estimated average growth curves for cattle,
Phuoc Thanh village

Nutrition

Combinations of cut-and-carry and tethered grazing
were the most common methods of feeding cattle and
buffalo in both the wet and dry seasons. Cut-and-
carry was used more in the dry season than the wet
(40% versus 25%) because of the limited areas of
fresh grass for grazing. Farmers said that cut-and-
carry had become more widely used in the past ten
years as a result of more intensive farming and crop-
ping practices.

Fresh grasses and weeds, rice straw and peanut
vines were the most common feeds, with working
and nursing animals given priority for fresh grass
forages in the dry season. There was some supple-
mentation with rice bran, swine compound feeds or
peanut meal and salt for draught animals on working
days and bulls when used for mating. Almost 80% of
farmers practised feed conservation, mainly of rice
straw. Peanut vines were said to be difficult to con-
serve because of leaf-shedding and mould.

Breeding and reproduction

The ratio of male:female cattle was 1:16. There are
some professional bull rearers who manage one or two
animals for mating and charge VND30 000-50 000

(a) General weight:age relationships—buffalo
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Figure 2. Estimated average growth curves for buffalo,
Phuoc Thanh village.

per service. A second service is provided free if the
first fails. Ten bulls were sampled, from 2—-4 years of
age, and had an average liveweight of 376 kg. Cows
were said to average about 30 months at first calving
and would be used for reproduction up to the seventh
or eighth calf. Calving intervals were estimated at
around 13 months.

None of the male buffalo are castrated and the
ratio was 35 male to 29 females. Animals are fre-
quently run together as a group yet, despite the
apparently favourable conditions, fertility indexes
were not high. Age at first calving was estimated at
c. 45 months, with an average calving interval of 22
months.

Health

All animals were ranked according to condition, with
scores from 1 (emaciated) to 5 (fat). Most cattle were
placed between 3 and 5 with the highest proportion
being 4; most buffalo were judged as 4 or 5. Few
animals were regarded as below average or thin.

A comprehensive checklist was provided to exter-
nally assess each animal’s health status: few were
noted with obvious symptoms of disease or other vet-
erinary problems. Some farmers said that diarrhoea,



bloat and coughing did occur and there were cases of
inflamed reproductive tracts after delivery. Death of
animals under six months was said to be very rare.

Health and condition were generally good. It is
acknowledged that sub-clinical conditions could not
be assessed, particularly internal parasites. However,
health was not frequently mentioned as a current
management concern by the farmers.

Labour

Rearing cattle or buffalo was considered a secondary
enterprise, given the small numbers of animals raised
on each farm. This must be tempered with the obser-
vation that farmers with specialist draught oxen
would devote substantial time to the maintenance
and working of their animals. The husband was said
to have primary responsibility (45% of the sample)
followed by the family (23%), the wife (21%) and
children (11%). Hired labour was not used in rearing
the animals.

Value

Rental for ploughing and sale represented the two
main sources of cash income from large ruminants.
Hire rates for ploughing were said to be VND40 000
per half-day and VND30 000 for levelling; similar
rates were quoted for using the paired teams for
cartage and transport. Draught animals were esti-
mated to work 30-60 days per year and it was likely
that total draught capacity was in excess of need.
Despite this, the use of mechanical cultivators is said
. to be increasing rapidly in Phuoc Thanh, which will
place pressure on draft animal retention within the
system for the purposes of land preparation and
hauling.

Mature bulls (c. 380 kg) are worth VND4-5
million; pairs of specialist draught oxen or buffalo
were valued at VND10-12 million. Weaned calves
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were valued at around VND1.4 million. The slaugh-
ter price of cattle was said to be about VND7000 per
kg and that of buffalo VND5000 kg.

Conclusions

Cattle and buffalo in Phuoc Thanh appeared to be in
general good health and to be serving important roles
within local farming systems. As in many similar
environments, their growth and development were
relatively slow, but this was achieved through the use
of available resources at fairly low levels of intensity.
Farmers were asked about the major constraints on
production. As in the adjoining Thai My village, they
said that the animals were fairly easy to raise and did
not highlight recurrent problems of production
though these farmers were very concerned about its
profitability.

It is this latter aspect that offers the greatest oppor-
tunity for future research. Cattle and buffalo are cur-
rently the major providers of draught power in Phuoc
Thanh but are facing a strong challenge from
mechanical cultivators. In terms of income-earning
potential they must achieve profitability levels
similar to those available for intensively-managed
animals (e.g. pigs and poultry) and crops (e.g. rice,
peanuts and vegetables) to remain viable. This could
mean concentrating on more profitable production of
beef. Appropriate research would include farm-level
studies on:

« earlier weaning of calves;

¢ nutritional strategies to boost early growth and
development, including sources and composi-
tion of feeds;

+ improving information on reproductive indexes,
particularly fertility and reproduction of buffalo;
and

e economic assessment of recommended changes.



Cattle Production in Central Vietnam

Nguyen Kim Duong, Nguyen Xuan Ba and Hoang Manh Quan*

Abstract

Central Vietnam contains 1.5 million cattle with a higher growth rate and better performance
than other regions. It is a key area of the country for cattle genetic improvement through artificial

insemination (AI) use with exotic breeds.

The number of cattle kept by farmers has recently increased and they are fed mainly on green
pasture and crop residues. Though kept for draught power purposes in the past, the emphasis has
changed to meat production. Supplementary feeding programs have been very effective and eco-

nomic in improving this production.

The disease status of the cattle herd is severe, with more than half the cattle being infected with
blood parasites, internal parasites and fasciolosis. These are important limitations in raising eco-

nomic efficiency.

Studies in the future will focus on three main aspects including better organisation of the
program of genetic improvement by the use of Al with exotic breeds; promotion of pasture produc-
tion; advanced technology in cattle feed processing and prevention and treatment of disease.

CENTRAL Vietnam comprises 13 of the 53 provinces
of the country, stretching from Thanh Hoa province
in the north to Thuan Hai province in the south.
Compared with other regions in the country, central
Vietnam is the poorest and least developed of all.

The region possesses a cattle herd of 1 597 700
head, a high proportion (49.9%) of the total cattle
population of the country. The cattle population here
is increasing at a rate of 4.72% annually, while the
figure for the whole country is 2.1%. Cattle produc-
tion is the most advantageous compared with that of
other livestock raised in the region.

The work reported in this paper arose from a study
aimed at:

+  identifying the constraints and opportunities for
development of cattle production in the region;

+ making better use of local feed resources to
feed cattle; and

»  working out appropriate technical solutions to
increase the efficiency of cattle production.

* Animal Sciences Faculty, University of Agriculture and
Forestry, 24 Phung Hung, Hue, Vietnam.

Results and Discussion

Some productive traits of local cattle

The result of some productive traits compared to
those of cattle in Vietnam as a whole, is presented in
Table 1.

It can be seen that all the productive traits
recorded are better in this region than those of
Vietnam as a whole. Because of the above-men-
tioned advantages central Vietnam was chosen to
carry out this VIE project, which aims to promote
beef cattle production in Vietnam. The government
has also selected the region to start a program of
native cattle (yellow cattle) improvement.

Table 1. Cattle production in Vietnam and in the region.
Vietnam  Central Vietnam

liveweight (kg) 140-160 180-200

Age at first oestrus (month) - 15-18

LW at first oestrus (kg) - 150

Age at first mating (month) 32.6 15-19

Age at first calving (month) 41.7 25-30

LW at birth (kg) 13-15 13-15

Calving interval (month) 18-20 14-15

Relative LW gain, male to female cattle: +15-20%




After several years of project implementation, the
project has brought about an increase in the number
of crossbred cattle in the region in which Quang
Ngai, Binh Dinh, and Phu Yen are the provinces with
the highest numbers. Crossbreds now comprise
4-7% of cattle with percentages varying with loca-
tion. The higher liveweights of crossbreds compared
with local cattle can be seen in Table 2.

The feed supply situation

The region’s area of green grassland is large, espe-
cially in the hilly and mountain areas, however grass-
land quality is poor. In the dry season, grasses are
very scarce because of lack of water.

Cattle are often grazed for 4-8 hours per day along
the edge of ricefields, irrigation canal banks and
uncultivated areas. Some are fed rice straw in the pen
at night but only about 39% of available rice straw is
used as feed for cattle. About 13-15% of households
that keep cattle supply them with drinking water at
the house at night, and some 12-13% of the house-
holds provide salt in the diet of their cattle.

Some crop residues such as rice straw, sugarcane
tops, maize stalks and so on have been used as cattle
feed, but most of the residues are used in their origi-
nal state without treatment. The calculation and
supply of feed especially protein feed supply to meet
the demands of growth of cattle are not adequately
considered.

The disease situation
Blood examination of cattle in the region shows that:

. 2.4% of cattle carry Trypanosoma evansi; and
*  50% of cattle carry Anaplasma spp.

The result of internal parasitic examination
indicates that:
»  T70% of cattle in the lowland and 50% of cattle
in the upland are infected with Fasciola ; whilst
»  60% of calves are infected with Neoascaris spp;
and
¢ 60% of calves are infected with Strongylus spp.

Table 2. Age effects on liveweight of cattle (kg).

It is found that crossbred cattle groups and native
ones carry similar parasitic species. However the
intensity of infection of crossbreds is higher than that
of native cattle. The difference may be imputed to
the different rearing practices for the improved cattle.
These are kept mainly in pens or fenced pastures
whereas the native cattle are allowed to range freely.
Parasitic disease is one of the biggest problems of
cattle development in the region.

Cattle production practice

In central Vietnam, cattle are mainly kept by farmers
with herds of 1-5 head per household. The scale of
production has increased in recent years, and some
households can now raise 10-30 cattle.

In the past, cattle were mainly used for draught
purposes, but they are now used for meat supply. The
price of crossbred cattle with their higher liveweight
and dressing percentage is noticeably higher than that
of the native cattle. These facts provide great motiva-
tion for developing crossbred cattle production in the
region.

Dairy cattle in the region are few in number there
being only several hundred head which are mainly F;
or F, crossbreds of Holstein and Bos indicus types
(Sindhi, Sindhi cross, Yellow). The dairy crossbreeds
are quite good producers, giving 2500-3000 L per
lactation cycle while some can produce 4000-4500
L/cycle.

Feed supplementation of cattle

To clarify economic efficiency of feed supplements
for crossbred cattle and to motivate movement into
crossbred cattle production in the region, experi-
ments were conducted with the following design: 15
crossbred cattle of 12-15 months and weighing about
120-125 kg were allocated into three groups (one
control group and two treatment groups) with five
head in each. See Table 3.

The results can be seen in Tables 4 and 5.

The results indicate that liveweight gain (LWG)
decreased from the first to the third month of the
experiment but, in general, crossbred cattle in treat-
ment groups are heavier than cattle in the control

at birth 6 month 12 month 18 month 24 month
Native (Yellow) 15 52 94 160
Sindhi X Yellow 20 80 122 170 208
Charolais X Yellow 26 91 135 182 225
Hereford x Yellow 25 89 131 178 220
Limousine X Yellow 25 84 135 182 223
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Table 3. Design of cattle supplementation experiment,

Control Group

Treatment Group 1 Treatment Group 2

n 5
Duration of experiment 90 days
Green grass access grazing 8hours/day
Feed supplied every night:

— Treated rice straw, 4% urea no

— Rice straw, + 4% urea no

— Cotton seed cake? no

— Molasses A2 no

5 5
90 days 90 days
grazing 8 hours/day grazing 8 hours/day
ad libitum no
no ad libitum
1-2kg/head 1-2kg/head
1-1.5kg/head 1-1.5kg/head

8Quantity gradually increased as experiment proceeds.

Table 4. Daily liveweight gain of experimental cattle

Table 5. Rice straw consumption of experimental cattle

(g/day). (kg/head/day).
Control Treatment  Treatment Treatment group 1 Treatment group 2
group group 1 group 2
. First month 0.81 0.49
First month 330.0 806.7 746.7 Second month 1.01 0.56
Second month 166.6 7133 566.7 Third month 1.43 0.65
Third month -10.0 643.3 390.0 Mean 1.08 0.57
Mean 162.2 721.2 567.8

group. The treated groups consumed additional sup-
plement at night when it was available ad libitum. A
possible explanation for this could be related to
supply of pasture. The experiment was started late in
the rainy season when green grass was plentiful but
most of the experiment was in the dry season when it
was very scarce. The cattle appeared to like eating
rice straw treated with urea because their appetite
was stimulated. These results suggest that it may be
beneficial to supply cattle with feed supplements in
the pen at night time.

Conclusions and Recommendations

From results of the study the following conclusions
can be drawn:

¢ cattle in central Vietnam have shown on average
a better productive performance compared with
the national average;

e the management and administration of cattle
production in the region are still poor;

« the incidence of parasitic disease is high; and

+ supplementation of cattle fed at the house
increased their liveweight gain (LWG) and
brought about noticeable economic efficiency.
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Recommendations for Further Studies.

Further short-term studies between now and the year
2000, will be focussed on some of the following
aspects:

»  genetic improvement of native cattle through
practice of Al with frozen semen of exotic
breeds, at the same time carrying out research to
determine the most suitable cross combinations
for the region by examining adaptation of cross-
breeds;

¢ developing education and training programs to
better equip extension workers and producers;

¢ improving the natural grazing areas as well as
testing the benefits of grasses and fodders and,
on the other hand, carrying out research that
aims at processing and using available feed
resources in the region to feed cattle;

+  studying the prevention and treatment methods
to limit the losses caused by disease; and

» providing information and data banks on all
aspects of the region’s cattle herd.

Results of these studies may support a scientific
basis for the formulation of specific policies, solutions
and management methods aimed toward development
of an efficient cattle production system in the region.



. Adequacy of Pig Diets in the Red River Delta

Vu Duy Giang and Nguyen Trong Tien*

Abstract

The rations commonly used by pig rearers in the Red River Delta were studied with a view to determining their adequacy,
and the specific need to modify them as required to achieve higher productivity in these enterprises.

In pig enterprises where local pigs are crossed with foreign crossbreds, rations often consisted of maize, rice bran, ground-
nut cake and fish meal. Protein levels were not low (14-19%) but it was found that there was a lack of dietary lysine, methio-
nine and thiamine. The feed processing was simple, being mainly limited to grinding. Feed conversion ratios (FCR) in this
region were high (4.0-4.2kg feed per kg gain) and the carcase lean percentage was 45-49%.

Where foreign pig breeds were reared, the proportions of ingredients fed in the rations were similar to those in the rations
for crossbreds. Crude protein levels were 14-17%, energy was 2900-3000 cal per MJ per kg feed and rations again lacked
lysine and methionine. At six months of age these pigs reached 78-82 kg liveweight and FCR varied from 3.5-3.7 kg feed
per kg gain. The carcase lean percentage was 51-55%.

It was concluded that to raise the productivity of pigs in the region, there must be studies leading to an adjustment of the
crude protein levels, the metabolisable energy (ME) concentration of the rations, the balance of the amino acid levels including
the possible need for supplemental lysine and methionine and the level of minerals. In addition, processing of concentrates and
other feedstuffs should be implemented where appropriate whilst studies in these areas should be further pursued.

* Faculty of Animal and Veterinary Sciences, Hanoi
Agricultural University, Hanoi, Vietnam.



Proportion of Ingredients and Nutrient levels in the

Rations of Dairy Cows in the Red River Delta

Vu Duy Giang and Nguyen Trong Tien*

Abstract

A cattle husbandry survey was conducted between 1991-94 to determine the feeding status and
nutrient levels in dairy cow rations in the Red River Delta. One hundred and thirty-five rations
were collected from government and household dairy cattle farms in Thanh Tri, and Gia Lam dis-
tricts in the Hanoi area. They were analysed by the Weende system of proximate analysis and their
feed nutrient values calculated from this.

Fodder crops and concentrate mixtures supplemented by wet brewers grains were commonly
fed. Cows on government farms that produced low daily milk yield were found to be receiving
lower levels of metabolisable energy (ME), crude protein (CP), Ca and P than those on household
dairy cattle farms which had higher daily milk yields. These latter had high energy/protein (E/P)
ratios and energy density but lower CP levels than recommended feeding standards. This suggests
further ration improvement is possible at the various physiological stages of lactating cows.

Joint research projects are sought to establish dairy feeding standards for Vietnamese cattle and

conditions and methods to improve dairy feedstuffs and feed supplements.

Cattle Husbandry in Vietnam

CATTLE husbandry is economically important to
Vietnam. Since reunification, the industry has devel-
oped quickly. Cattle numbers of 1 462 000 in 1975
became 3 265 000 in 1993, a 2.23 times increase.
Distribution of cattle in each area, reported in 1992,
is shown in Table 1.

As can be seen in the table, 62.63% of cattle are
concentrated in the central area.

Dairy cattle husbandry

Dairy cattle husbandry has been carried out in
Vietnam since 1959 (Ly 1992) mainly on govemn-
ment farms. In recent years it has expanded rapidly
in the small farms in the Hanoi countryside and Ho-
Chi-Minh City (HCMC). The total number of dairy
cows in Vietnam is about 15 000 head, about 80% of
them on smallholder farms. 1995 statistics indicate
that there are 9000 in HCMC and 1560 head in the
Hanoi rural area.

* Faculty of Animal Sciences and Veterinary Science,
Hanoi Agricultural University, Trau Qui-Gia Lam,
Hanoi, Vietnam.

The major breed group of dairy cattle is the
Holstein Friesian (HF) which number 2900 head, the
remainder being mainly crosses between HF and
local breeds called yellow cattle (YC).

The performance of some hybrid groups of dairy
cows is presented in Tables 2 and 3.

Collected data showed that there are different
average milk yields of hybrid cows depending on the
different ecological zones and management systems
and on available supply of nutrient sources. On gov-
ernment farms a shortage of feed supplies resulted in
low milk production. For example on Ba Vi govern-
ment dairy farm, the cows yielded on average
1303-1627 kg milk per lactation in 1983 and
1629-1959 kg in 1992, quantities which are far short
of the genetic potential of the hybrid HF cows. Cows
of the households in HCMC yielded 2692-2739 kg
and Gia Lam district 2329.8-2724 kg per lactation.

Feeds and feeding of dairy cows in the households
in Hanoi countryside

A survey was carried out on 135 dairy cow rations to
ascertain the type and quality of feed and feeding of
dairy cows in the Gia Lam district in 1993-1994.
The fodder components in the rations included
natural grass (in 73.77% of the rations collected),
green maize (in 52.46%), paddy straw (in 27.88%)
and hay (in 8.20%). The concentrate mixture also fed



Table 1. Distribution of cattle in Vietnam (1992).

Ecological Zones Population of cattle (1000 head) %

Northern Mountain Area 348.7 10.95
Northern Midland 2243 } 827.4 7.02 } 25.95
Red River Delta 254.4 7.98
Old 4th zone 701.3 21.96
Coast of central part 889.3 } 1997.0 27.97 } 62.63
Western high plateau 406.4 12.70
Southern west zone 200.9 } 6.25 }
Southern east zone 168.7 369.6 522 11.42

Total 3194.0 100.00
Table 2. Milk yield (kg) of crossbred groups of dairy cows in Vietnam (300 days per lactation).

Location Crossbred group of dairy cows Source
F| (4HF) F, %HF) F, G4-%HF) Hybrid of
Red Sindhi

Phu Dong Farm 1601 + 87.7 1627 + 177.4 1303 +72.3 1500-1993 Them (1985)
Ba Vi Farm 1509 1052 1070 - Lap (1983)
Moc¢ Chau Farm - 23362350 - - Trach (1993)
Ba Vi Farm 1823-1559 1629-1693 1678-1778 - Ninh (1992)
Vietnam 1653.4 + 215.12 1671.7 + 240.4 1664.7 + (196.9 - Thuong(1992)
HCMC 2692 2730 - 1730 Hieu (1994)
Gia Lam Dist. 2329.8 2724.2 - 1267.5 Tien (1993)
Thanh Thi Dist. 2830 - - 1340 Houg (1993)
consisted of maize flour 61.59-67.95%, rice bran Table 3, Percentage of milk fat (%).
22.27-33.13%, and soybean meal 4.83-5.28% in
varying proportions. This was fed at rates of Breed of cows Lactation
4.92-5.62 kg/day depending on the milk yield. Wet 1 2 3
brewers grains were supplied to the cows in most of
the households at 10-20 kg per cow. ' F, (4HF) n 60 59 142

The samples of feed supplied to hybrid cows were mean 3.96 4.09 3.99
analysed by the Weende system of proximate analy- +SE 0.48 0.42 0.54
sis. The nutrient values of feed were then calculated CV (%) 171 10.36 13.53
by the regression equations of Wardeh (1981).

Thg average'intake of various nutrients of dair'y F, ¢HF) n 29 29 80
cows is shown in Table 4. Table 5 sets out the nutri- mean 3.97 3.94 4.04
ent requirements of lactating cows as published by +SE 0.10 0.34 0.51
the National Research Council (NRC 1989). CV (%) 4.98 8.81 12.87

From these tables it can be seen that at low daily
milk yield (4.32 kg/c'lay), the cows received .14.68 F)(4-%HF) 1 51 50 93
Mcal ME per day. It is enough for the production of mean 3.88 3.94 412
2.15 kg of fresh milk plus maintenance of mature lac- +SE 0.44 0.52 0.55
tating cows. In the survey daily milk yield ranged CV% 11.37 13.03 13.35

from 8-16 kg, though the cows were fed with higher
ME levels than the recommended NRC levels.
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Table 4, Estimated nutrient intake of dairy cows in RRD (1992-94).

Group of Average milk Nutrient intake
cows yield (kg/day) n (135) DM (k) ME(Kca)  CP(p) Ca(g) P(®
2 432+ 0.44 6 524 14686 468 29 12
b 8.0311.29 59 12.81 30954 1324 49.7 41.1
b 11.27£0.95 36 13.90 32370 1442 65.8 42.8
Ivb 1601+ 1.35 34 14.84 35749 1673 66.1 427
2 From Phu Dong government dairy cattle farm.
b From household dairy cattle farms in Gia Lam and Thanh Tri districts 1993-94,
DM: dry matter.
ME: metabolisable energy.
CP: crude protein.
Table 5. Requirement of lactating cows (NRC 1989).
Liveweight Energy (Mcal) Crude protein Mineral
(kg) NE ME ® Ca(g) P(®
Maintenance of mature cows
400 7.16 12.01 318 16 11
500 8.46 14.20 364 20 14
600 9.70 16.28 406 24 17
Nutrient per kg of milk at different fat percentage
Fat (%)
35 0.69 1.15 84 297 1.83
4.0 0.74 1.24 90 3.21 1.98
45 0.78 1.32 96 3.45 213
Daily requirement of lactating cows (BW = 400 kg)
Daily milk
yield (kg)
5 10.86 18.30 768 32.05 20.9
10 14.56 24,41 1218 48.10 30.8
15 18.26 30.70 1668 64.15 40.7
20 21.96 36.81 2118 80.20 53.6

NE: nett energy
ME: metabolisable energy.

BW: body weight

Actually the cows require 30.7 Mcal ME, 1668 g CP,
64.15 g Ca and 40.7 g P for maintenance and produc-
tion of 15 kg of milk per day, but they consumed up
to 35.7 Mcal ME; 1673 g CP; 66 g Caand 43 g P. At
this level of feeding, the cow cannot increase her
milk production beyond her inherited capacity. What
they can do is to store the excess nutrient in the form
of body fat instead of turning it into milk (Morrison
1950) and this may be a factor in development of fat
cow syndrome (Miller 1979). Therefore some adjust-
ment of nutrient consumption should be considered.
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Nutrient content of rations of dairy cows in
households

In the survey, the nutrient content of the rations was
calculated to find out their adequacy or otherwise for
various physiological functions of the dairy cow.
Results are set out in Table 6.

Data collected in Table 6 show that the concentrate
component of the ration provided, on average, 52.45%
of the total ME. This may be too high a level resulting
in superfluous ME intake as mentioned above.



Table 6. Nutrient content of the ration for dairy cattle in households of the RRD (1993-94).

Cow n Nutrient content of the ration
groups Concentrate Energy CP% CF% Ca/P E/P (Kcal
(% ME) density (Kcal ME/g DP)
ME/kg DM)

Group 1
(8.03 kg 59 55.92 2449 10.31 21.09 12 36.8
milk/day)
Group II
(11.27kg 36 50.22 2415 11.30 19.73 1.54 35.5
milk/day)
Group III
(16.01kg 34 51.22 2412 11.19 20.26 1.55 343
milk/day)
Mean + SE 52.45 £3.01 2125 +16.87 10.93 £ 0.44 20.36 £ 0.56 1.43 355+1.0

ME: metabolisable energy; DM: dry matter; CP: crude protein; CF: crude fibre; E/P: energy/protein.

The average ME density in the ration was
2425 Kcal’kg DM, a little higher than the 2357 Kcal
ME/kg recommended by the NRC in 1978.

The percentage of CP in the ration was 10.93%
(ranging from 10.3-11.30%) which is lower than the
CP requirement for lactating cows recommended by
the NRC data in 1978 (13-16%) and by Church
(1991) who proposed a level of 16-18% in the first 3
months of lactation.

The E/P ratio ranged from 34.3-36.8 (average
35.5) a higher value than c. 27-28 which was recom-
mended by Kearl (1982).

The NRC in 1978 recommended a CF level of
17% in the ration of dairy cows and Emelianop
(1977) suggested that the percentage of CF (on DM
basis) in the rations of dairy cattle should range from
20-30%. Our survey into the rations of dairy cows
showed them to average 20.36%.

From the above observations it appears that the
CF% and Ca/P ratio as well as the energy density in
the rations given are suitable for lactating cows, but
the CP% and E/P ratio should be adjusted to improve
the efficiency of milk production.

Effect of nutrient levels on the performance of
crossbred dairy cows

A survey was carried out on Ba Vi dairy cattle farm
in two periods using different nutrient levels and
measuring production.

In the first period (1977-78), lactating cows were fed
daily 31 kg fodder; 2.3 kg concentrate mixture and 16 kg
wet brewers grain (26 296 Kcal ME and 844 g CP).
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During the second period (1981-83) cows
received 20 kg fodder, 2.5 kg concentrate mixture
and 10 kg wet brewers grains (19.735 Kcal ME and
640 g CP).

The milk yield of various crossbred lactating cows
in the two periods is presented in Table 7.

The results in Table 7 clearly show that the lower
feeding level in period I was accompanied by a con-
siderable reduction in milk yield, although between-
year effects may have contributed to some of the
variation. The whole question of nutrient suitability
therefore, needs to very critically appraised and
investigated to ensure that nutrients are utilised with
maximum efficiency for dairy cows without any
deleterious effects. This type of study is a step in that
direction.

Conclusion

From the above observations, it can be concluded
that the performance of crossbred dairy cows in the
Red River Delta is not consistent. The hybrid cows
may or may not be reaching their genetic potential as
there are many factors affecting their performance.
Thus, feeds and feeding emerge as the main factor.
In the government dairy cattle farms a shortage of
feeds occurred. The lactating cows were underfed
resulting in a decrease in the milk yield. The farmers,
on the other hand, overcame the situation by provid-
ing high energy levels for their lactating cows which
lifted production. It emerged, however, that the calcu-
lated energy levels fed, were 12.6-30% higher in ME
than the levels recommended by the NRC in 1989.



Table 7.

A 300-day milk yield of crossbred dairy cows in Ba Vi farm.

Period Hybrid Red Sindhi ¥ HF % HF % HF Wis HF Mean £ SE
1 Milk yield in 1193 2343 2428 2002 2235 2252+ 181.1
300 days
Ratio to hybrid Red 100 196.4 203.5 167.8 187.0 188.8
Sindhi (%)
I Milk yield in 300 1050 1601 1627 1303 1431 1491+ 1522
days (kg)
Ratio to hybrid Red 100 152.5 155 124.1 136.3 1419
Sindhi (%)
I-1I Variation between two 143 742 801 699 804
periods (kg) (%) 12.0 31.7 33.0 35.0 36.0

The intakes of crude protein, calcium and phos-
phorous were comparable with the published stan-
dards of the NRC in 1989,

Nutrient content of the dairy cow rations in the
households were low in CP (10.93%) and too high in
the E/P ratio (35.5) and the ME of the concentrate
(52.45%), while the CF (20.36%), Ca/P (1.43) and
energy density (2.4 Mcal kg DM) were comparable
to recommended data. It could be concluded that
present rations in household cows were not fully suit-
able for lactation.

Our research group would welcome research coop-
eration in three particular areas:

establishment of a Vietnamese set of standards
of nutrient requirements, and balanced rations
for dairy cows at various stages of production
and/or reproduction appropriate for Vietnamese
conditions;

application of biotechnology for processing
selected feeds to improve feed efficiency and to
increase available nutrient resources to cows in
Vietnam; and

conduct of further research on feed supplements
for ruminants including protein supplements,
mineral supplements and additives.
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Research on the Nutrition of Large Ruminants
in Indonesia: a Case Study

E Teleni*

Abstract

To increase the chances of success of a nutritional research program aimed at achieving a useful farm outcome, it is neces-
sary that the resultant technology package is not only underpinned by sound nutritional science but also must be user-
friendly.

In the years of carrying out research on the nutrition of cattle and buffalo in Indonesia, one has become constantly aware of
the need for appropriate technology and sustainability and of the fact that the farmer is central to any assessment of these
terms,

Appropriate technology in the context of nutrition is basic to the longer-term sustainability of a nutritional package and it
might be characterised by its high degree of user-friendliness, the strength of the nutritional science that underpins it, the
clarity of the farm system that it targets and the ready availability of relevant feed resources.

In this case-study an approach to nutritional research, taking into account the above points, is described for the smallholder
farmer of Indonesia.

* Department of Tropical Veterinary Science, James Cook
University, Townsville, Queensland 4810, Australia.
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Control of Fasciolosis in Cattle and Buffalo

Bruce Copeman*

Abstract

FascioLosis, caused by infection with the liver fluke Fasciola gigantica, causes major production loss in cattle and buffalo
in most humid tropical regions of the world. However, because the disease is common and unspectacular, the clinical signs of
reduced weight gain, fertility and draught power output caused by infection with F. gigantica are often regarded as the norm
or attributed to poor nutrition. As a consequence, there has been little research on the epidemiology of fasciolosis in tropical
regions and no routine control is practised. Studies conducted in Indonesia have shown that the highest prevalence of fasci-
olosis occurs in regions where wet rice is grown. Infection occurs after harvest when animals are allowed to graze the stubble
or are fed fresh cut rice stalks contaminated with metacercariae. In Indonesia the greatest sources of infection are rice fields
into which cattle faeces drain from a nearby cattle pen, or fields close to a village where cattle faeces are regularly dumped as
fertilizer.

Recommendations for control of fasciolosis must be low cost and readily integrated into current farming practices.
Possibilities include fodder management, biological control of the infection of F. gigantea in snails, and chemotherapy.
Control through fodder management can be achieved by denying animals access to recently harvested rice fields (especially
high-risk fields near cattle pens or fields where faeces are used as fertilizer) and the lower third of cut rice stalks from such
fields, for about one month after harvest.

The aquatic snail host of F. gigantica, Lymnaea auricularia and its subspecies, are also hosts for a number of other trema-
todes. Infection with one of these, Echinostoma revolutum (a common parasite of ducks in tropical regions), sterilises the
snails and prevents dual infection with F. gigantica. Further-more, any existing infection with F. gigantica has been prevented
in rice fields next to cattle pens by housing 5-10 ducks infected with E. revolutum over the effluent drain from the pen so that
duck and cattle facces entered the rice field together. In areas where rice is grown seasonally and where no rice is grown for a
few months over the dry season, strategic treatment one month after harvest of all animals in a village with a single dose of
Fasinex™ (triclabendazole, Ciba Geigy) is an effective means of control.

* Department of Biomedicine and Tropical Veterinary
Science, James Cook University, Townsville,
Queensland 4811, Australia.
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Studies on Buffalo in the Mekong Delta of Vietnam

N.V. Thu*, N.T.K. Dong*, T.R. Preston’ and R.A. Pearson”

Abstract

The swamp buffalo is used to cultivate rice fields and provide meat in the Mekong Delta (MD)
because of its suitability to the environment. Although some provinces of the MD have more
buffalo than cattle, the number of buffalo has decreased recently. Reasons for this include
increased use of tractors and a reduction in grazing land. However many farmers in the MD still
raise buffalo. An economic analysis of the use of draught buffalo compared with tractors showed
that buffalo were 2.6 times more profitable. Buffalo in the Mekong Delta are larger than elsewhere
in Vietnam. They can plough 5.3 hours a day with a working rate of 0.3 ha/pair/day. Most females
produce 2 calves in 3 years. Urea-treated rice straw (URTS) and urea molasses cakes (UMC) are
useful supplementary feeds. Research on buffalo kept as multipurpose animals is continuing, and
appropriate feeding strategies for these animals are being identified. Other future areas of research
include crossbreeding with the Murrah, and product processing (meat and milk) to widen the

market opportunities for the smallholder farmer.

THE swamp buffalo (Bubalus bubalis) is an impor-
tant animal of the MD providing power for cultiva-
tion of rice and meat for local consumption and sale.
It is well suited to the hot, muddy, wet conditions.
The buffalo population in the Delta is 176 260 head
compared with 308 910 head in the South of
Vietnam. Some provinces (e.g. Minh Hai, Kien
Giang, Soc Trang and Can Tho) have more buffalo
than cattle. Recently, the number of buffalo has
declined with the introduction of tractors and reduc-
tion of grazing land. However, many farmers still
continue to raise buffalo to use in land preparation,
to ensure timeliness of seeding and for the profit
they can get from sale of calves and meat (Ogle et al.
1994). Farmers in the Mekong Delta have traditional
experience in buffalo raising but inputs and produc-
tivity are often low and their full potential for sup-
plying draught power, beef, milk and manure are
often not realised (Thu et al. 1987). Some Murrah
buffalo have been kept at the University of Cantho
since 1978. However their integration into the local
region has been limited because of the lack of

* Faculty of Animal Husbandry and Veterinary Medicine,
University of Cantho, Vietnam.

T University of Agriculture and Forestry, Ho Chi Minh
City, Vietnam.

# Centre for Tropical Veterinary Medicine, University of
Edinburgh, Easter Bush, Midlothian, EH25 9RG,
Scotland.

facilities and research funds. In addition, results from
studies of local buffalo have shown promise. The
aim of the research at the University is to provide
farmers with information which will help them
realise the potential of their animals in a sustainable
way.

Productivity and Constraints to Buffalo
Production

The indigenous buffalo in the MD is the swamp
buffalo, which occurs there in its greatest density in
South Vietnam. A study undertaken from 1979-87
showed that body size varied according to the soil-
water-vegetation conditions in each part of the Delta
(Table 1) but that the local buffalo were generally
larger in the Mekong Provinces (average liveweight
of females 458 kg) than local buffalo in the South-
eastern (females 435 kg), Central (females 417 kg)
and Northern (females 358 kg) provinces of Viet-
nam. Animals were largest in Dong Thap; bulls
could weigh more than 500 kg and castrates and
females (Table 1) could weigh about 600 kg. Size
seems to have changed little over the years, since
these figures agree with observations made by Vittoz
in 1937 (see Mason 1974).

More than 74% of female buffalo produced two
calves per three years or one calf per year and the
total yield per female buffalo reached 9-10 calves.
The mature buffalo had an average carcase weight of
276 kg and an average dressing percentage of 46.7%.



Table 1.

Comparison of the body measurements and liveweight of adult female buffalo in selected provinces in the

Mekong Delta of Vietnam.
Long Dong Cuu Hau Minh
An Thap Long Giang Hai
n=65 n=155 n=103 n=115 n=36
Height at withers (cm) 125.7 134.7 125.7 126.8 125.4
Length of body (cm) 142.7 150.3 138.7 142.1 1343
Heart girth (cm) 190.1 212.2 183.2 195.7 186.4
Liveweight (kg) 454 598 412 481 412

Although buffalo meat is popular in both rural and
city areas, it is produced as a by-product of the small
farm household, rather than from a specialist buffalo
beef farmer. Measurement of work rates showed that
Delta buffalo could plough from 0.2-0.4 ha/pair with
the working time of 5.4 hours/day.

Although the study showed that the rural farmers
in the MD had lengthy traditional experience in
raising buffalo, there were several constraints to pro-
duction (Thu et al. 1987). Feed for buffalo was
limited in the brackish areas of the Delta and, in
these areas in particular, draught buffalo were in poor
condition at the end of the dry season and at the
beginning of the rainy season—times when they
were expected to work hard. This could result in poor
health and performance leading to sale or slaughter.
Pasteurellosis, foot-and-mouth disease, fasciolosis,
trypanosomiasis and other parasitic diseases have
been reported in buffalo in the MD (Hung 1993).

Nutritional Studies

Local feed resources

A survey in 1989 of six districts in the alluvial
regions and six districts of the brackish regions of the
MD found that in the alluvial areas buffalo were gen-
erally superior in growth, reproduction and draught
capacity, possibly because of the better green feeds
and fresh water in the alluvial regions.

Urea-treated rice straw (UTRS)

Urea treatment of fibrous crop residues to improve
their digestibility for ruminant animals is well recog-
nised and village technologies for the urea-ammonia-
tion treatment of rice straw have been developed
(Dolberg and Finlayson 1995). Much rice straw is
produced after each harvest in the MD. This is
mainly used for feeding buffalo and cattle, for litter,
mushroom growing and for fuel for cooking. Some
on-station and on-farm research of UTRS (4% urea)
for dairy and working buffalo gave good results in
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increasing nitrogen content of straw (in the order of
70.1-142.4% compared to controls), food intake and
milk yield. Techniques to simplify the technology,
and make the practice easier have been developed
and some on-farm demonstrations of UTRS were
carried out in some provinces such as Angiang,
Haugiang and Minh Hai. Despite this, farmer adop-
tion of the technology is poor. This is attributed to
resistance to change in farmers’ feeding practices,
low growth rates of local buffalo, the cost and labour
required and low profit. Dolberg and Finlayson
(1995) reported similarly poor farmer uptake of the
technology in village beef production systems in
China.

Feed supplementation

Supplementation of the low nutritive value staple
feeds such as stubble, rice straw and other crop
residues may be of value to buffalo, particularly
before and during the working season. On stations
and in the villages some supplements of energy,
nitrogen and minerals were tested on buffalo as
mashes, powder, hard urea-molasses block and soft
urea-molasses cake (UMC). The UMC contained
37.9% ‘B’ molasses, 7.6% urea, coconut oil meal,
39.4% rice bran, 3.8% salt, 3.8% bone meal and
0.15% trace minerals. Feeding this has some attrac-
tion as it can be used for local buffalo in the fields in
normal form or in the form of a thick solution with
drinking water, as mash sprinkled on straw, or as a
wet slop administered orally via a bamboo tube. The
results from trials of the UMC given to working
buffalo fed mainly with rice straw are shown in
Table 2. )

Liveweight, erythrocyte count and area ploughed
by UMC-supplemented working buffalo were signif-
icantly higher than in control-fed animals which did
not receive UMC. Demonstrations of the use of
UMC for working buffalo and cattle have been suc-
cessful in some provinces with encouragement of
local governments and farmers.



Table 2. Liveweight, blood erythrocyte count, pulse and respiration rates and area and speed of ploughing of buffalo fed
rice straw only (control) and rice straw supplemented with urea molasses cake (UMC) in the MD of Vietnam.

Control UMC Significance
supplement of difference

Liveweight At start 346 372
(kg) After 1 month 334 370

Change -12.0 -2 ok
Blood erythrocyte At start 5.71 6.31
count (million/ After 1 month 5.59 6.49
mm3) Change -0.12 0.18 o
Pulse At start 45 41
(beats/min) After 1 month 48 42

Change 3 1 ns
Respiration At start 20 20
(breaths/min) After 1 month 21 21

Change 1 1 ns
Area ploughed At start 1919 2243
(m?pair/day) After 1 month 1508 2141

Change -411 -102 o
Speed of ploughing At start 0.60 0.73
(m/sec) After 1 month 0.52 0.67

Change -0.08 -0.05 ok

** P<0.01; ns not significant.

In young buffalo fed with rice straw and sugarcane
bagasse, after three months there was a significant
difference in liveweight between the UMC group and
the control group (P<0.001).

Sansoucy (1995) reported that the degree of adop-
tion of the UMC technology at farm level varied
much with local conditions: characteristics of the
basal diet, availability and cost of different ingredi-
ents, production systems, end product prices and
marketing capacity. Although more information is
needed locally, it is reasonable to assume that these
conditions of adoption may also apply in the MD.

Urea-treated rice straw (URTS) with UMC

Some on-station and on-farm trials were used to test
the strategy of feeding urea-treated rice straw,
together with UMC, to dairy buffalo. Buffalo given
the cake supplement grew faster (0.60 kg/day versus
0.31 kg/day) and gave more milk (14.1%) than
buffalo at the stage of lactation not given cake sup-
plementation. When working buffalo were supple-
mented with 5.0 kg URTS and 0.46 kg cake per day,
the improvement in body weight, physiological
values and ploughing capacity were significant com-
pared with those of buffalo supplemented with 8.0 kg
urea-treated rice straw and the control animals.
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Economic Analysis of Draught Buffaloes
Versus Tractors

Over recent years, with the free market policy of the
Vietnamese government, the number of buffalo has
declined largely because of tractor use. This has
increased the area under cultivation and farmers’
expectations of more comfortable work and higher
profit. Despite this, in the MD many farmers still
continue to raise buffalo (Ogle et al. 1994). In fact, in
many cases farmers had sold buffalo to buy tractors,
and then sold tractors to buy buffalo for work again
because of their limited understanding of machines
and the cost of repairs.

A comparison of the efficiency of use of a pair of
buffalo and one tractor based on profit produced over
the investment showed that buffalo were 2.6 times
more efficient. It suggested that smallholder farmers
in the MD with low income can obtain profit from
their investment in buffalo production.

Dual- and Multi-purpose Buffaloes

Swamp buffalo have been raised for draught power
and meat in many countries of Asia. In some coun-
tries such as Thailand and the Philippines buffalo



beef contributes nearly half of total beef consump-
tion. However, the size of buffalo population in
many countries has been decreasing (Chantalakhana
1992). In the MD buffalo meat consumption is very
popular. The young buffalo meat is usually used for
‘Pho’ as a priority because of its softness and good
taste. A very popular dish of buffalo meat is ‘Trau
luoc com me’ (Buffalo meat and offal cooked with
the rice yeast) and it is usually enjoyed together with
local water plants and rice wine anywhere. People
also believe that eating buffalo is good for the health.
However, raising buffalo beef is not yet widely con-
sidered as an enterprise by farmers (Thu et al. 1987),
and farmers have made no attempt to select within
the local population of buffalo for growth rate—other
than selection of size for draught in some cases. At
present (1995) the price of beef buffalo is profitable
for farmers and the buffalo population in some dis-
tricts has shown a small increase as a result.

Chantalakhana (1992) suggested that at this stage,
especially in Southeast Asian countries, it is ques-
tionable whether a priority should be given to selec-
tion of swamp buffalo for milk production. However,
if the development goal is to improve the nutrition
and health of rural people, particularly children,
through upgrading of swamp buffalo for household
milk consumption, the breeding goal becomes dual
purpose, breeding for both draught and milk produc-
tion. Local animal protein sources in the MD (fishes,
scavenging ducks, snails) have declined with the
increased pesticide use in the rice fields, so milk
deserves promotion in the area, offering an additional
source of nutrition.

The use of multipurpose animals for milk, meat,
draught and manure, has shown potential for increas-
ing farm productivity and income in other areas of
the world (Zerbini and Gemeda 1993). With the
changes that are occurring in the MD, it is not unreal-
istic to suggest that the multi-purpose buffalo will
increasingly feature on the smallholder farm in the
MD. Future research at the University at Cantho will
include investigations of the management and
feeding strategies that will be required to insure that
the maintenance of multipurpose animals can be
carried out in a sustainable and economic way by the
smallholder farmer.

Crossbreeding of Local Buffaloes

There have been programs to improve milk and
draught outputs of the local Swamp buffalo by cross-
ing it with the Murrah buffalo in many Asian coun-
tries, for example, China, Malaysia, the Philippines,
Thailand and Vietnam (Chantalakhana 1992). Thac
(1980) reported that the F; crossbreed of local and
Murrah buffalo in the North of Vietnam had large
size, good growth rate, higher milk yield than the
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local buffalo and good draught power. They were
easily fed under village conditions. However, their
impact in villages in Vietnam has been poor so far.
Crossbreeding has not yet been undertaken in the
MD, but may well offer a means of increasing the
productivity of the local buffalo in the area. This may
be an activity that the University of Cantho could
undertake with the participation of farmers in the
local community.

Conclusions and Recommendations

Studies to date confirm that buffalo in the Mekong
Delta still have an important role in food production
and can be profitable for smallholder farmers.
However the main problems to be overcome include
malnutrition of working buffalo, disease, low growth
rate and reproduction, lack of feed in the dry season
and a need to modify traditional feeding systems in
some areas, where grazing land is reduced. Research
that will result in recommendations to overcome
these problems is needed and to promote further
development of buffaloes as multi-purpose animals,
to raise the income of smallholder farmers and
improve the lifestyle in their villages.

Future studies proposed include nutrition and
feeds for beef, draught and multi-purpose buffalo,
disease control, crossbreeding to improve buffalo
meat, milk and draught outputs and reproduction,
and the technologies of product processing for meat
and milk to increase market opportunities for the
smallholder farmer in the MD.
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Livestock Viruses and Germplasm Transfer

G.I. Alexander* and T.D. St Georget

Abstract

Although the common virus diseases of livestock are well understood as a result of disease out-
breaks there is another group, the arboviruses, spread by flying insects and whose presence is
affected by climate rather than by animal movement across country borders. They vary in patho-
genicity and include the bluetongue group, the EHD group and Akabane viruses. Indigenous live-
stock have adapted to these and are asymptomatic, but when livestock are imported from areas
outside the range of these vectors and their viruses, disease outbreaks are not uncommon.
Examples of such fatalities are given.

Studies, including serology, to determine arbovirus presence in Vietnam and their epidemiology
in its different climatic zones will greatly improve understanding and minimise risk to imported
animals. Vietnam represents an intermediate zone between the increasingly studied epidemiologi-
cal situation in Thailand and Southern China.

Traditional disease control centred on prevention of importation has failed to recognise that
some viruses do not remain in the viraemic stage nor does antibody presence indicate virus pres-
ence, though such presence could still be immunologically helpful.

Animals seropositive to one bluetongue serotype may be sufficiently immune to others to
prevent mortalities and provide some immunity. Australian sheep research has shown effectiveness
of a broad-spectrum recombinant vaccine against a highly pathogenic bluetongue serotype. It

should also aid germplasm transfer.

SINCE this workshop is concerned with exploring
approaches to research in the animal sciences in
Vietnam, it seems appropriate to spend some time
examining the impact of virus diseases on animal
production and on the international movement of
livestock and germplasm. This can be carried out by
using objective surveys rather than by developing a
history of disease outbreaks. There is a substantial
range of antigens available for use in testing for most
known viral diseases. Any survey should cover not
only those diseases that cause mortalities and high
morbidity but also those that are of importance in the
international movement of livestock and germplasm
for use in livestock improvement programs.

Viral diseases

There are three classes of viral disease that need to
be considered. The first class comprises the major
economic diseases such as rinderpest, foot-and-

* Palamere Pty Ltd, GPO Box 870, Brisbane, Queensland
4001, Australia.

1 15 Tamarix Street, Chapel Hill, Queensland 4069,
Australia.

mouth disease, haemorrhagic septicaemia, swine
fever and Newcastle disease. These diseases are of
such importance that they attract quite a deal of
attention and there are well established disease-
reporting systems which produce data about their
presence in or absence from a particular area. There
are also vaccines available for control of the spread
of these diseases and quarantine measures to contain
animal movements which may promote their spread.
At the present time foot and mouth disease outbreaks
are occurring in Thailand and Vietnam and probably
in China. Measures to contain the spread of this
disease are in operation.

The second class of viral disease are those of
worldwide distribution that closely parallel the distri-
bution of their host animals. In countries where they
are endemic, they do not attract much attention as
they do not appear to cause lower production or mor-
talities. However, when new animal genotypes are
introduced or husbandry methods are intensified, the
ecological balance between the virus and the host
animal is altered by a change in the animal’s geno-
type or by intensification of husbandry practices.
This can result in these diseases assuming increased
importance especially in economic terms. The
bovine viral diseases in this category are bovine viral



diarrhoea, infectious bovine rhinotracheitis, parain-
fluenza 3 and bovine herpes virus 2. These infections
become vitally important if feedlotting or intensive
fattening systems are introduced. Chicken diseases of
this type include Marek’s disease, infectious laryngo-
tracheitis, infectious bronchitis and infectious bursal
disease.

Arboviruses

The third class of viral disease is that due to the
group of arboviruses that are spread by insects and
ticks. They are dependent on their vectors for their
spread and these vectors are, in tum, dependent on
the climate and the presence of a suitable vertebrate
host for the female vector to obtain a meal of blood
to provide the nutrient for the maturation of its eggs.
These viruses can travel as far as their vector hosts
can range and multiply. They can be blown across
wide expanses of ocean and major uplifts of air can
carry them over mountain ranges. Some of these
viruses are very insidious and can be present without
being detected for long periods especially in tolerant
hosts.

The most important group of arboviruses is the
bluetongue group. It was only in 1977 that their pres-
ence in Australia was first established. Since then,
they have been found in Indonesia, Malaysia, Papua
New Guinea and China using techniques developed
in Australia. Bluetongue is viewed by the Office
International des Epizooties (OIE) as a List A dis-
ease. There are 15 List A diseases which are defined
as ‘communicable diseases which have the potential
for very serious and rapid spread, irrespective of
national borders, which are of serious socioeconomic
or public health consequence and which are of major
importance to the international trade of livestock and
livestock products’. Member countries of OIE have
reporting obligations for these diseases and trading
partner countries are usually particularly strict with
regard to regional freedom and health certification.
Other list A diseases include foot-and-mouth disease,
rinderpest, hog cholera and Newcastle disease.

It now seems apparent that the bluetongue viruses
are distributed across a broad band of the earth from
the Americas, through Africa and southern Asia to
southern Japan and northern Australia.

Being a List A disease, bluetongue has a major
impact on international trade as no nation wishes to
acquire diseases that it does not already have.
Stringent bans or restrictions have been invoked to
keep bluetongue from spreading. To a large extent,
such restrictions are pointless as there is no evidence
that they serve any useful purpose in controlling the
spread of bluetongue. Recent research in Indonesia
has found that most of the serotypes of bluetongue
that occur in Australia also occur in Indonesia and
were probably blown on the northwest monsoon in a

111

south-easterly direction across the Timor Sea within
their Culicoides vector hosts.

The Culicoides spp., which act as vectors for blue-
tongue virus and are most widely spread in Australia,
depend on cattle or buffalo for their propagation as
they breed in cattle or buffalo faeces. Since cattle and
buffalo were introduced to northern Australia only
last century, these Culicoides, if blown across the
Timor Sea before that time, would not have been
able to establish themselves until the advent of cattle
and buffalo,

There are a number of other arboviruses that affect
cattle and buffaloes. Bovine ephemeral fever which
is very disabling to draught animals is well known
and is spread by a range of mosquito species.
Akabane, Aino, EHD and a range of other viruses are
spread by Culicoides or mosquitoes and occasionally
may be spread by both classes of arthropods.

With arboviruses it is equally important to under-
stand which insects are competent vectors of the
virus as their distribution and seasonal incidence will
determine the distribution of the virus. The implica-
tion of any insect species as a vector of an arbovirus
involves a number of steps. Firstly the insect must be
known to feed on the mammalian host and the virus
can be isolated from the insect under natural condi-
tions. The capacity of the insect to transmit biologi-
cally the virus from one mammalian host to another
must also be established. This implies that the insect
acts as part of the life cycle of the virus. The virus
multiplies within the tissues of the insect and accu-
mulates within the salivary gland of the insect so that
it is transmitted to the mammalian host during the
intake of a blood meal by the insect. Research on this
aspect is fundamental to an understanding of the
ecology of the vector and the epidemiology of
arboviruses but very little attention has been paid to
this aspect outside Australia,

Effect on imported animals

When animals are exported to countries using proto-
cols based on the OIE standards, these animals are
certified as not possessing antibodies for a range of
diseases. When imported into countries that do not
have a complete history of endemic diseases, cattle
and sheep from countries not having the disease such
as Australia, are at risk and can become sick soon
after arrival. In India, such animals have developed
rinderpest which was known to be present in India so
that it was accepted that the infection occurred after
arrival. Australian sheep, when initially imported
into Indonesia and Malaysia, developed bluetongue
and it was thought that the sheep had brought the
disease with them. However investigations within
those countries subsequently established that blue-
tongue was in fact present in those countries but had
not been recognised previously as the local stock



were tolerant to the disease. Australian cattle, which
were pregnant at the time of shipment, were taken to
China and became infected with Akabane virus. This
virus attacked the developing foetus, causing abor-
tion or deformities in the new born animal. Research
has since established that Akabane virus occurs in a
band of countries ranging from Japan to South
Africa,

These illustrations serve to emphasise the point
that it is valuable to know what viruses are likely to
be encountered by imported animals after arrival in a
country. When these are known, appropriate steps
can be taken to protect the animals or to avoid the
risk. There are various ways by which expensive
Australian breeding animals can be protected, once
the potential exposure is known. The simplest way is
to import animals that have protective antibodies.
These can be provided by the use of vaccines such as
for bovine ephemeral fever with vaccination in
Australia before departure. In the north of Australia,
many cattle are infected with bluetongue and other
viruses when they are young and develop life-long
immunity. This has been utilised by Papua New
Guinea which imports cattle from northern Australia
that are seropositive. Recent research in Australia
using baculovirus-expressed recombinant bluetongue
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core-like proteins (CLPs) showed that sheep vacci-
nated with CLPs did not react to challenge with two
serotypes of bluetongue whereas control animals
reacted to the disease. This indicates that CLPs may
be suitable for protecting sheep that are exported to a
country where bluetongue is endemic until they
become exposed to the local serotypes.

The first step in determining what needs to be
done to protect imported animals, however, is to
determine the presence of each disease agent within
the country. The technology for such a survey is well
understood and can be readily applied in Vietnam.

Conclusion

This paper serves to indicate that it is important to
establish the current state of animal diseases within a
country by the conduct of a survey to determine the
incidence of particular diseases. These diseases may
be regional or widely spread throughout the country.
Virus and particularly arbovirus diseases have been
drawn upon to present the case for such a first step.
These diseases do not recognise political boundaries
and are usually determined by topography, climate
and animal population movements and vector
ecology in the case of arboviruses.





