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Abstrak

Tiga ujikaji telah dijalankan berturutan dalam tempoh 4 tahun untuk meneliti
kesan jenis pastura (Setaria sphacelata dan campuran Brachiaria decumbens-
Leucaena leucocephala), sistem pengurusan (meragut secara pusingan dan potong
angkut), dan kadar pemberian konsentrat (0, 4 dan 6 kg berat basah/lembu sehari)
terhadap pendapatan ladang daripada pengeluaran susu bagi setiap unit percubaan
penternak kecil tenusu. Setiap unit tersebut mempunyai keluasan 1 ha dan 5 ekor
lembu tenusu jenis Sahiwal-Friesian telah digunakan. Makanan tambahan tidak
diberikan di dalam Ujikaji 1. Pengeluaran laktasi sebanyak 4 392.4, 6 903.7,

7 114.7 dan 9 104.1 L/ha masing-masing untuk sistem potong angkut Setaria
(CC/S) dan Brachiaria-Leucaena (CC/BL) dan sistem ragutan berpusingan bagi
sistem Setaria (G/S) dan Brachiaria-Leucaena (G/BL) telah dicatatkan. Ujikaji
kedua dan ketiga berikutnya ditumpukan terhadap kesan pemberian konsentrat
pada lembu-lembu yang meragut Brachiaria-Leucaena sahaja. Penambahan
konsentrat daripada 0 kg (G2/BLO) kepada 4 kg (G2/BLA) berat basah (11 MJ/kg
BK dan 150 g CP/kg BK) di dalam Ujikaji 2 meningkatkan pengeluaran susu
daripada 7 831 kepada 13 165 L dan apabila pemberian konsentrat ditingkatkan
daripada 4 kg (G3/BL4) kepada 6 kg (G3/BL6) berat basah seekor/hari di dalam
Ujikaji 3, pengeluaran susu/ha meningkat daripada 14 365 liter kepada 16 941
liter. Pendapatan bersih ladang sehektar daripada jualan susu dalam Ujikaji 1
ialah $5 117, $2 938, $1 499 dan (833) masing-masingnya bagi G/BL, G/S, CC/
BL dan CC/S.

Dalam Ujikaji 2, dengan penambahan 4 kg konsentray/lembu sehari
pendapatan tersebut meningkat sebanyak $885/ha setiap laktasi daripada $4 029
dan bertambah lagi sebanyak $442 apabila kadar konsentrat ditingkatkan kepada
6 kg/lembu sehari dalam Ujikaji 3. Keputusan percubaan ini menunjukkan
bahawa penternakan tenusu pada peringkat penternak kecil berasaskan sistem
meragut secara pusingan terhadap rumput Brachiaria-Leucaena dan ditambah
konsentrat mempunyai potensi ekonomi untuk diusahakan dan mampu bersaing
dengan perusahaan pertanian yang lain seperti getah dan kelapa sawit.
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Farm income analysis of milk production

Abstract

Three experiments were conducted consecutively for a duration of 4 years to
examine the effect of pasture types (Setaria sphacelata and a mixture of Brachiaria
decumbens-Leucaena leucocephala), management systems (rotational grazing
versus cut and carry) and levels of concentrate supplement (0, 4 and 6 kg fresh
weight/cow per day) on the farm income from milk production in simulated

smallholder dairy units. Each unit was one hectare in size and stocked with 5

Sahiwal-Friesian cows. Experiment 1 was without concentrate supplement.
Lactation yields of 4 392.4, 6 903.7, 7 114.7 and 9 104.1 L/ha were recorded for
Setaria and Brachiaria-Leucaena cut and carry, Setaria and Brachiana-Leucaena
rotational grazing system, respectively. The second and third experiments were
based on Brachiaria-Leucaena rotational grazing. A concentrate supplement from 0
kg (G2/BLO) to 4 kg (G2/BLA) fresh weight/cow per day (11MJ/kg DM and 150 g/
kg DM CP) in Experiment 2 increased milk yield from 7 831 L 10 13165 L and
when the concentrate was raised from 4 kg (G3/BLA4) to 6 kg (G3/BL6) per day in
the third experiment, milk yield was further increased from 14 365 1o 16 941 L/ha.
The net farm income per hectare from milk in Experiment 1 was $5 117, $2 938,
$1 499 and ($33) for G/BL, G/S, CC/BL and CC/S respectively.

In Experiment 2, the income increased by $885/ha per lactation from $4 029
when the animals were supplemented with 4 kg concentrate/cow per day and a
further increase of $442 with 6 kg concentrate/cow per day. These results indicated
that smallholder dairy units based on Brachiaria-Leucaena rotational grazing system
and supplemented with concentrate are economically viable and are competitive

with other agricultural enterprises such as those of rubber and oil palm.

Introduction
While it has been recognised that dairy
operation in the tropics lacks the
comparative advantages relative o
operations in European and other temperate
regions (Wan Hassan 1986), concerted
efforts are still being made in the tropical
and sub-tropical countries to develop the
dairy industry. The main aims of such
efforts are to reduce dependence on
imported milk and milk products, to save
foreign exchange and to provide additional
employment and income to the local people.
The technical feasibility of setting up
smallholder dairy units in Malaysia based on
improved pastures has been shown by Wan
Hassan et al. (1989). This paper examines
the effect of pasture type, management
system and level of concentrate supplements
on farm income on simulated smallholder
dairy units. All costs (fixed and variable)
and farm income are calculated based on
current prices.
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Materials and methods
Four 1-ha smallholder dairy units were
established at the Malaysian Agricultural
Resecarch and Development Institute
(MARDI) at Serdang in Selangor Darul
Ehsan. A completely randomized design was
used where two units were established with
Setaria sphacelata var Splendida and the
other two with Brachiaria decumbens-
Leucaena leucocephala (Peruvian). In the
establishment of these pastures, 60 kg N, 40
kg P and 50 kg K/ha were applied to the
units based on Setaria while 40 kg P, 50 kg
K and 2 000 kg lime per hectare were used
for the Brachiaria-Leucaena pastures.

Three experiments were consecutively
carried out involving three complete
lactations of Sahiwal-Friesian crossbred
cows which were uniform in age, weight
and stage of lactation as described by Wan
Hassan et al. (1989) and summarised in
Table 1.

The net farm income was determined
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Table 1. Structure and management for each smallholder dairy unit

Unit Lact. Pasture Management Conc. Fentilizer(kg/ha/year)
no. (kg/cow/day)
N P K

Experiment 1

A 1 Setaria Cut & carry 0 300 40 100
B 1 Setaria Rot. grazing 0 300 40 50
C 1 Bra-Leu Cut & carry 0 0 40 100
D 1 Bra-Leu Rot. grazing 0 0 40 50
Experiment 2

D1 2 Bra-Leu Rot. grazing 0 0 40 50
D2 2 Bra-Leu Rol. grazing 4 0 40 50
Experiment 3

D1 3 Bra-Leu Rot. grazing 4 0 40 50
D2 3 Bra-Leu Rot. grazing 6 0 40 50

Bra-Leu = Brachiaria-Leucaena; Lact. no. = lactation number; conc. = concentrate level; rot. = rotational

N = nitrogen; P = phosphorus; K = potassium

Table 2. Comparison of production performance of Sahiwal-Friesian crossbred cows under different

management systems

Experiment 1 Experiment 2 Experiment 3

liem CC/S G/S CC/BL.  G/BL G/BLO G/BL4 G/BLA G/BL6

8y 2} 3 CY) &) ©) Q) (8)
Lactation number 1 1 i 1 2 2 3 3
Conc.level (kg/cow/day) 0 0 0 0 0 4 4 6
Av. milk/cow/day (L) 44 4.8 49 6.1 5.2 8.6 9.4 11.5
Total milk/lact (L) 878.5 1380.7 14229  1820.8 1566.2 26329 2873.0  3388.2
Total milk/ha (L) 43924  6903.7 71147  9104.1 7831.1 13164.6  14364.8 16941.0
Lact. length (days) 199.0 285.0 292.0 296.0 300.0 304.0 305.0 295.0
Forage (t/ha/year) 9.1 15.0 11.9 17.0 15.4 13.5 13.4 15.0
CP: Forage(g/kg DM) 87.0 92.0 112.0 139.0 139.0 134.0 135.0 139.0
ME: Forage(MJ/kg DM) 7.6 8.1 8.4 8.7 8.2 8.1 8.2 8.4

CC/S, CC/BL = Setaria, Brachiaria-Leucaena cut & carry; G/S, G/BL = Setaria, Brachiaria-Leucaena grazing;
G/BLO, G/BL4, G/BL6 = Brachiaria-Leucaena grazing + 0 kg, 4kg and 6 kg concentrate respectively.

from the gross farm income from milk and
calves minus the fixed, variable and
operating expenses. All cows were
sroducing milk and alive calves. The forage
offered to the cows met the animals’
requirement for growth, maintenance and
milk production throughout the experiments.
Current prices (1990) were used for
estimating the value of milk. The expenses
involved for fixed and working assets were
estimated at cost on annual depreciating
value with its respective year of live span.
No salvage values were given except for the
cows which were sold at $3/kg live weight.
Productive man-hours work on the farm for

milking; cleaning the shed and equipment;
cutting and carrying the grass; tick spraying
and fertilizing the pastures were recorded
and valued at $2.50/man-hour. An analysis
of variance was carried out on the observed
data in which comparisons were made on
the various treatment combinations.

Results

Table 2 summarises the effects of pasture
type, management system and level of
concentrate on milk production of Sahiwal-
Friesian cattle. Milk yields were affected by
both management system and pasture type
with significantly (p <0.01) higher yields
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Brachiaria-Leucaena grazing + 0 and 4 kg concentrates in the second lactation respectively

@)

Brachiaria-Leucaena grazing + 4 ang 6 kg concentrates in the third lactation respectively

Treat-
G2/BLO Total
Av./cow
G2/BLA Total
Av.fcow
G3/BLA Total
Av.jcow
G3/BL6 Total
Av.jcow
Note: G2/BLO, G2/B1L4

ment
G3/BL4, G3/BL6

*Depreciation expenses

Table 4. Average milk production, cost and farm income from Sahiwal crossbred cows, grazing or cut and carry on either Setaria or Brachiaria-Leucaena pastures

supplemented with different levels of concentrate

Experi-
ment

2

3
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being recorded from rotationally grazed
animals when compared with stallfeeding
and from Brachiaria-Leucaena mixture when
compared with Setaria pasture. A
concentrate supplement of 4 kg fresh
weight/cow per day in the second
experiment increased milk yield by 62.5%
when compared with no supplementation. A
further increase of 23% was recorded when
the concentrate level was increased from 4
to 6 kg fresh weight/cow per day in the third
experiment. These differences were
significant (p <0.01).

Table 3 and Table 4 present the detail
of farm income analysis of milk production
from each unit under its respective
management system. The values for net
farm income from dairy in these tables
include the values for the calves born.

In Experiment 1, it was noted that
labour constituted the major cost of
production. The values for labour/total cost
for Sctaria cut and carry (CC/S) and
Brachiaria-Leucaena cut and carry (CC/BL)
were $3 151/$4 658 and $3 292/$4 478,
respectively. The corresponding values for
Seclaria rotational grazing (G/S) and
Brachiaria-Leucaena rotational grazing
(G/BL) were in the order of $1 281/32 861
and $1 309/$2 531. The average costs of
milk production per litre were in the order
of $0.85, $0.63, $0.41 and $0.28 for CC/S,
CC/BL, G/S and G/BL, respectively. At a
selling price of $0.84/L (current/1989 ex-
farm price paid to the smallhoders), the net
farm incomes from milk/cow for CC/S, CC/
BL, G/S and G/BL were in the order of -$7,
$300, $588 and $1 023, respectively.

In the second and third experiments,
concentrate was the major production cost
item followed by labour. The average costs
of milk production for G2/BL0O, G2/BLA4,
G3/BL4 and G3/BL6 (Brachiaria-Leucaena
rotational grazing supplemented with 0, 4
and 6 kg/cow/day fresh concentrate) were
$0.33, $0.47, $0.43 and $0.46/L,
respectively and the respective average net
farm income from milk/cow was $806,
$983, $1 184 and $1272.
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Table 5. Break even point in milk yield/cow per ha per year lactation under different smallholder
production systems (based on 5 milking cows/ha)

Production system CC/S CC/BL G/S G/BL G2/BLO G2/BL4 G3/BL4 G3BL6
Milk yield(L)cow/
ha/year lactation 1109 1066 681 602 607 1463 1463 1874

CC/S, CC/BL = Setaria, Brachiaria-Leucaena cut & carry; G/S, G/BL = Setaria, Brachiaria-Leucaena grazing;
G/BLA, G/BL6 = Brachiaria- Leucaena grazing + 4 kg and 6 kg concentrate respectively

Table 6. Estimation of farm income of smallholders dairy operation based on Brachiaria-
Leuceana rotational grazing system at various levels of production and farm size (under 4 kg
fresh concentrate supplement)

Fam size (ha) 1 2 3 4 5
No. of cows 5 10 15 20 25
Milk production @70% milking (L) 10 055.4 201107 30 166.1 402214 50276.8
Net farm income ($)
From milk 32573 6514.6 9771.9 13029.2 16 286.5
From dairy 37403 7 480.6 112209 14961.2 18 701.5
Discussion milk yield/cow per ha per year-lactation is

Although this experiment lacked replication
of the units in the design, the results
consistently showed that nutrition and
management were the major factors
affecting the viability of smallholder
dairying. As discussed in previous papers
(Wan Hassan 1986; Wan Hassan, Phipps
and Owen 1989) Brachiaria-Leucaena
mixture produced significantly (p <0.01)
higher dry matter (DM) and nutritional
quality than the Setaria under both
management systems. A significantly

{p <0.01) higher DM yield and forage
quality, intake and milk yield were also
recorded for the grazing animals when
compared with those under the cut and carry
system.

In the analyses of farm income of milk
production under the systems considered in
this study, in Experiment 1 it was found that
labour cost constituted about 70% of the
total cost in both systems. Changing the
system from cut and carry to rotational
grazing, resulted in an increase in milk yield
and about 60% of labour cost was saved.
Thus, under the conditions of this study (at a
stocking rate of 5 Sahiwal-Friesian cows/ha,
with and without concentrate
supplementation), the break even point in
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as shown in Table 5 under the respective
management systems.

However, when the best system of
Experiment 1, that is G/BL was picked to
test the response to concentrate
supplementation in Experiment 2 and
Experiment 3, concentrate became the major
cost of production and labour cost came
second. Nevertheless the large increase in
the cost of production, (mainly due to
concentrate) was compensated by the
increase in milk yield, and hence the farm
income.

The response of milk yield to
concentrate supplementation was 1.9 and 1.5
kg milk/kg fresh concentrate respectively for
4 and 6 kg levels of supplementation.
Converting these figures to dollars and
cents, it means that for every $1.00 spent on
concentrate at 4 kg/cow per day fresh
concentrate, a farmer gets a return of $3.33
and at 6 kg/cow per day fresh concentrate
supplementation the return is $2.63. The net
farm income from dairy achieved in this
experiment at 4 and 6 kg/cow per day
concentrate supplement was $6 610 and
$7 031/ha per lactation, respectively. At this
level of income from 1 ha of land, milk
production in this country would be
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Table 7. Estimation of farm income of smallholders dairy operation based on Brachiaria-
Leuceana rotational grazing system at various levels of production and farm size (under 6 kg

fresh concentrate supplement)

Farm size (ha) 1 2 3 4 5
No. of cows S 10 15 20 25
Milk Production @ 70% milking (L) 11 858.8 237175 355763 474351 592939
Net famm income ($)
From milk 38773 77547 11632.0 15509.4 19 386.7
From dairy 43463 8 692.7 13 039.0 17 385.4 217317

Assumption: Table 6 and Table 7 assume that only 70% of the cows are in milk at all times and dry

animals are supplemented with 2 kg concentrate/cow/day

@6 kg/day

3859.7

1161.2
1245
2439

694.8

Estimation of cost @4 kg/day
Feed concentrate and mineral 2 898.7
Labour for milking, cleaning and others 1177.4
Fertilizers 124.5
Chemicals & vet. drugs 293.7
Depreciation of cows, equipment,

pasture, building, fences and taxes 694.8
Total cost 5189.2

6084.0

competitive with other agricultural
enterprises. Ariffin et al. (1979) estimated
that the gross income from rubber, oil palm,
coconut and cocoa ranged from

$1 550-85 150, $730-82 780, $900-82 045
and $670-$3 080/ha per year, respectively.
While the World Bank (1984) reported that
the average gross income from rubber, oil
palm and coconut was in the order of

$5 258, $2 905 and $1 089/ha year,
respectively. The rubber smallholder could
only gross $1 150-$1 300/ha per year. On
the other hand, Mohd. Sharif et al. (1983)
estimated that the gross income from oil
palm and coco-monoculture was in the order
of $3 150-$4 980/ha per year.

One might argue that the results
obtained were in ideal experimental
conditions where all the five animals
lactated at the same time. A counter
argument to that would be to simulate the
normal average smallholder farm condition
where about 70% of the cows are in milk at
all times. The net farm income would be
reduced to 70%, or at $3 110-$3 139/ha per
year, and it would still be competitive t0
other agricultural enterprises (World Bank
1984).

Based on these results, the production

economics for 2, 3, 4 and 5 ha units are
projected and are shown in Table 6 and
Table 7. 1t could be seen that the operation
is within the capability of the family labour.
The operation can be made more efficient
and more milk can be produced in the
country if this system is adopted by the
government along the lines of FELDA-type
land development scheme where each
participant has between 4 to 5 ha of land to
farm.
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