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Environmental Conditions and
Resource Management

in
Smallholder Dairy Farms in Thailand

I. Production System and Management of Resources

Pakapun Skunmun, Jarunee Boonsom, Sithechai Kaewsuwan, and Charan
Chantalakhana

Tapsslicha;

I1. Effects of Dairy Wastes on Water and Soil

Charan Chantalakhana, Rungnapa Korpraditsakul,
Pakapun Skunmun, and Taweeporn Poondusit
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published in
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Cost and Return of Raising Male Calves from Smallholder Dairy Farms

for Beef Production

Sirirat Buaphun, Pakapun Skunmun, Somkiert Prasanpanich, Nam Buathong

and Charan Chantalakhana

Kasetsart University, Bangkok 10900, Thailand

ABSTRACT : The use of dairy male calf for beef production has been found to be
economically unprofitable during the past due to high cost of feeds and relatively low beef
price. However, due to current shortage of domestic beef supply and rising beef price, this
research was aimed to assess feeding methods and costs and retumn of raising dairy male calves
for beef production under changing economic conditions.

Two feeding methods, optimal vs. sub-optimal feeding (more appropriate for
smallholder farm) level, were compared using paired-comparison design. Twelve pairs of dairy
male calves (average age at 32 days) of Holstein-Friesian high grades were used, each pair
having similar influencing factors sucheas weight, age, and genotypes. Each animal was kept
in separate feeding stall until reaching the final weight of 150 kg. The results from this
experiment showed that the differences of traits concerning growth performance and feed
efficiency of the animals raised under the two feeding regimes were statistically nonsignificant,
while the optimal group was just slightly better. But the cost of production of the sub-optimal
group was 24 percent lower as compared with the cost of the optimal group (4,667 vs. 6,144

baht per animal, accordingiv} and the cost difference was highly significant. The results from

-1-
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this investigation showed that beef production from dairy male calves can be economically

viable when sub-optimal feeding method is used and market beef price is at current level.
Key Words : Smallholder Dairy Farming, Male Calves, Beef Production, Cost and Return,

Optimal Feeding, Sub-optimal Feeding,

INTRODUCTION

Each year at least 50,000 male calves are produced on smaltholder dairy farms in
Thailand (Department of Livestock Development, 1997), but they have not been used for beef
production purpose since small farmers are generally constrained by the shortage of labor and
feed resources on farm. Hence, practically all male calves will be disposed for other purposes
shortly after birth (Skunmun ef al., 1999), some of them are being used to make indigenous
cookings such as sausages or meat balls, or as animal feed in crocodile farms. Few attempts to
produce dairy beef commercially have been made in the past but economic viability was not
permissible due to relatively high feed costs and low beef prices (Niwumsup ef al, 1993;
Chantalakhana, 1978). With rising degnand for good-quality beef and average beef prices, as
well as the availability of a relatively large supply of dairy calf at rather low cost it becomes
justifiable to reassess the economic and biclogical feasibilities of beef production from dairy
male calves. It is estimated that if these dairy calves were raised for beef at 400 kg body
weight Thailand will be able to attain a supply of good quality beef which is worth
approximately 800 million baht a year (US$ 20 million) at the current prices.

During the past a large number of feeding and nutritional experiments have been

conducted in order to raise male dairy calves for beef, especially those being published
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internationally (such as that reported by Heinrichs er al, 1995). However, most of these
research works usually dealt with nutritional and biological characteristics of animals and
feeds, much fewer were concemed with economic and resource management aspects,
especially those being directly relevant to smaltholder dairy conditions. Past works such as that
reported by Potikanond and Cheva-Isarakul (1984), Kanchanapruttipong (1988), Njumsup et
al. (1993), and Charoensri (1996) in Thailand were aimed mainly at nutritional, feeding, and
biological data on dairy calf raising. The present study is intended mainly to examine
economic feasibility of dairy beef production for smallholder farms utilizing largely locally

available resources.

MATERIALS AND METHODS

Experimental animals and design

Twenty-four male crossbred calves with at least 75 percent Holstein-Friesian and an
average age of 32 days were used in this feeding trial. Two feeding regimes were used for calf
rearing, these are (1) T1 : optimal feeding level and (2) T2 : sub-optimal feeding level (feeding
less milk replacer duning shorter milk-feeding period and ration with lower protein level from

100 kg to 150 kg body weight), see detajls as followings.
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Rearing period Feeding regimes ¥

T1 (Optimal level)

T2 (Sub-optimal level)

A. Start to end of milk feeding 44 days (d)
Ration -
- Concentrate? 21% protein (ad lib.)
- Milk replacer 500 gm/d (2x/d)
- Hay? ad lib,

A. End of milk feeding to 100 kg BW
- Concentrate? 16% protein (ad ib.)
- Hay” ad lib.

B. From 100 to 150 kg BW
- Concentrate” 16% protein (ad lib.)

- I-{ay;Jlr ad lib.

30 days (d)

21% protein (ad 1ib.)
337 gm/d (2x/d)

ad lib.

14% protein (ad fib.)

ad lib.

14%; protein (ad 1ib.)

ad lib.

Y Mineral blocks were available to all animals.
¥ Commercial calf ration.

Y Para grass

For the optimal feeding level (T1), the animals will obtain energy and protein close to

the NRC nutrient requirements for dairy cattie (National Research Council, 1989) ; the

expected average daily gain would be around 0.70 kg. While for the sub-optimal feeding level

(T2), the calves will be fed at the level of energy and protein less than 80% of the NRC
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standard in order to reduce feed costs and to obtain economic benefit. The calves in this
group would be expected to grow at the rate of 0.50 kg per head per day. Paired comparison
was used to assess the two feeding regimes. Calves of similar weight and age were paired (12
pairs), then T1 and T2 were randomly assigned to each member of the pair. Each animal was
kept in a separate cage pen (1.4 x 1.4 m?), pair members adjacent to one another. All animals
were fed until each of them reached 150 kg in body weight. The final body weight of 150 kg

was decided on the basts of a common inittal body weight of feeder cattle and buffalo used for

fattening operation in Thailand.

Data collection

The following data were collected.

1. Records of actual daily intakes of milk replacer, concentrate, and hay throughout
the experimental period.

2. Body weight of calves weighed every 14 days.

3. Nutritional compositions of milk replacer, concentrates, and hay were measured by
proximate analysis and chemical analyses (Van Soest, 1967).

4. Records of all expenses concerning calf purchase, feeds, labor, medical supplies,

water, electricity, gases, and opportunity cost.

This experiment was conducted during November 1997 till - August 1998 at

Kamphaengsaen Campus of Kasetsart University.

Data analysis

The following traits were statistically analyzed according to the paired comparison  t-

test.
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I. Growth and feed performances including body weight gains, feed intakes, average
daily gain, and feed efficiency.

2. Costs of production : fixed and variable costs.
RESULTS

Growth and feeding performance
Body weight (BW) gain, During the first 28-day period the calves in group T1 and T2 attained
average BW gains of 8.65 and 8.42 kg, respecﬁ\;ely.' The difference between the two groups
was statistically nonsignificant (p>0.05). Similarly, the differences between average BW gains
of the two groups of calves at 42 days after feeding (T1 : 15.63 vs T2 : 13.50 kg) and from
beginning until reaching final weight of 150 kg (T1 : 114.18 vs T2 : 113.67 kg) were
nonsignificant (Table 1). The trend of weekly BW gains throughout this feeding trial is shown
in Figure 1. |

(Table 1)

(Figure 1)
Feed intake. Feed intakes of the calves were calculated in terms of dry matter, For the first
28-days of feeding the two groups of calves consumed on average 1.32 (T1) and 1.25 (T2)
kg/head/day, while that for the first 42-day period were 1.49 (T1) and 1.47 (T2), and for the
whole experimental period 3.43 (T1) and 3.39 (T2) kg/head/day (Table 1). The differences
between the two groups were statistically nonsignificant (p>0.05).

The intakes ot; concentrate based on dry-matter basis were 0.49 (T1) and 0.56 (T2)

kg/head/day during the first 28 days, while that for the first 42 days were 0.55 (T1) and 0,74
{T2) kg/head/day with uigher average for group 2 (T2) due to earlier termination of milk

replacer at 30 days. These differences were statistically nonsignificant. Feed intakes of the

-6-



