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Estimation of the Optimum Number of Machines and
Equipments for Professional Dairy Farm
Byeong-Kee Yu, Yong-Beom Lee, Jin-Tack Chang, Dong-Hyeon Lee, Du-Jung Kweon*,
Kwang-Seok Ki*, Si-Heung Sung*™ and Dae-Weon Lee***
National Agricultural Mechanization Research Institite, R.D.A.

Summary

A survey was conducted for dairy farmer to estimate the optimum number of machine and equipment
in 1994. Labor hours, operation costs and operation methods for each dairy processing were investigated
and analyzed for the farmers to find the expected numbers of machine and equipment on the basis of the
desired farm scale. And also, the estimated models were compared and analyzed with the conventional
models which more than half dairy farmers used bucket milker in tie stall barn.

Some of the results are as follows :

1. Analysis results of conventional model showed that a dairy farm could raise to 15 heads of dairy cow
with family labor of 1.5 men, labor hours of 2,700 in year and total operation costs of 734 thousand
won per head.

2. The result, used in conjunction with minimum operation costs in tie stall bamn, showed that 28 dairy
cows could be raised by using concentrates feeding by hoppers, water supply by water cups, miking
by pipeline milker, and manure cleaning by barn cleaner with total operation costs of 520 thousands
won per head.

3. The total operation costs of a loose barn system is higher than those of tie stall barn system to raise
about 30 heads. For the loose barn system, the herringbone parlour was used for milking, concentrate
feeding by automatic concentrate feeder, water supply by thermal insulation feeder, and manure
cleaning by scraper with total operation costs of 582 thousands won per head every year.

* 2 A17) & 4 A (National Livestock Research Institute, RD.A.)
= A8 < 7] Al F & 3}(Dept. of Agricultural Machinery Engineering, Kon Kuk Univ.)
e F A etn A= 7] W F 83} (Dept. of Agricultural Machinery Engineering, Sung Kyun Kwan Univ.)
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. 41 dairy cows can be raised in loose barn system with concentrate feeding by automatic concentrate

feeder, water supply by thermal insulation water feeder, milking by herringbone parlour(2 row x4

head), and manure cleaning by scraper with total operation costs of 501 thousands won per head.

. 52 dairy cows can be raised in loose barn system with concentrate feeding by automatic concentrate

feeder, water supply by thermal insulation water feeder, milking by tandem parlour(2 row X 3 head)
and automatic cluster removal(ARC), and manure cleaning by scraper with total operation costs of 500

thousands won per head.

(Key words : Optimum System, Machinery, Professional Dairy Farm)
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Table 1. Status of the investigated farms
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Cow number less

Item than 30 30~50 More than 50
Tie stall bamn Tie stall barn
Type of cattle bam Tie stall bamn Loose bam Loose bam
Tie stall bam and loose bamn Tie stall bam and loose bam
Kinds (Unit : average head)
Milking cow 12.8 28.2 614
Dry cow 52 6.8 14.0
Heifer 74 16.6 66.8
Calf 52 9.2 14.4
Total(Converted cow* ) 30.7(22.3) 60.8(44.3) 155.6(108.7)
Management type (Unit : person)
Family labor male 1.4 14 0.6
female 1.0 0.8 0.2
Hired labor male 0.0 0.2 38
Total 24 2.4 4.6

* Converted cow = Milking cow+ Dry cow + Heifer X 0.46 + Calf X 0.18.
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Table 2. Labor hours per head in each process by farm size
unit : hour/year - head

Ttem less than 30 head 30~50 more than 50
Rice straw 1.1 42 22
Ensilage 4.9 4.8 43
Harvesting and Green chop 75 64 0.7
processing of Hay 02 03 10
feed TMR 0.0 0.9 03
Concentrate 04 0.1 0.0
Roughage 13.6 9.0 83
Concentrate 13.5 7.8 3.1
Feeding TMR 00 31 4.6
Pasturage 02 03 0.0
Water supply 1.1 0.1 0.2
Preparation 8.6 7.5 3.7
- Milking 339 19.9 19.0
Milking Rearrangement 7.5 6.9 44
Management of milkcooler 22 23 04
Management Cleaning 252 103 10.5
of manure Disposal 3.8 19 2.1
Miscellaneous 12.2 4.1 2.7
Total 1459 89.9 67.5
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§ 7/, Manage. of manu
2 B Miking

4] i+ Feeding

g .
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less than 30 head 30~50 more than 50
Farm size

Fig. 1. Labor hours per head in each process by farm size
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Table 3. Operation costs per head in each process by farm size

unit : 1,000 won/year - head

Item less than 30 head 30~50 more than 50
Roughage 85 56 58
Concentrate 62 43 27
Feeding TMR 0 61 63
Pasturage 2 2 0
Water supply 5 3 3
Preparation 39 34 17
Milking 229 180 189
Milking Rearrangement 34 32 20
Cooling milk 40 35 29
Manure treatment 122 93 85
Miscellaneous 73 28 22
Total 691 567 513
800( ----------------------------------------
3
o
=
X
8
%‘ M Misc.
§ 7/, Manure treatment
< M Miking
g ' Feeding
8
[~
.8
s
L
o]

30~50
Farmm size

ol
less than 30 head

more than 50

Fig. 2. Operation costs per head in each process by farm size
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Table 4. Work efficiency of machine
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Work efficioncy

Item T of barn
(mirvday X head) ype
Feedi hopper type 0.2 Tie stall barn
ne automatic feeder 0.2 Loose bam
bucket (2 unit) 12.0 Tie stall bam
pipeline (3 unit) 5.6 Tie stall barn
Milking herringborn (1 row X 5 head) 72 Loose bam
herringbom (2 row X 4 head) 5.5 Loose bamn
tandem (2 row X 3 head) and ACR 3.8 Loose bam
bam cleaner 0.2 Tie stall barn
Manue scraper 0.13 Loose bam
treatment skidloader 0.5 Loose barn
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Fig. 3. Flow chart describing the model performed by 50 head scale in loose barn.
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Table 5. The Optimum systems for machinery and equipment of professional dairy farm

Conventional .
Optimum system

A1, 5FEALE AEFHQ20~2558 station
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X~
A
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system
Item
1 i m v
Tie stall
Tie stall Loose bam Loose bam Loose barn
automatic automatic automatic
hopper
Concentrates manual feeder feeder feeder
type (2 station) (2 station) (3 station)
manual, tractor manual, tractor
(50ps) + loader (50ps)+ loader
Feeding Roughage manual manual manual (ensilage (ensilage
unloading) unloading)
thermal thermal thermal
Water insulation insulation insulation
Operations supply tap water cup water water water
feeder(3) feeder(3) feeder(4)
bucket pipeline herringbone herringbone  tandem(2 X 3)
Milking (2 unit) (3 unit) (1%x5) 2x4) and ACR
Milking bulk open bulk open bulk open bulk open bulk closed
Cooling type type type type type
350 ¢) (700 2) (7002 ) (1,20002) (1,500 2 )
Manure barn skidloader scraper scraper
manual . .
treatment cleaner (10ps) (infloor) (infloor)
Lobor hours 143.7 76.4 722 533 41.8
(hrs/year - head) (100%) (53.2%) (50.2%) (37.1%) (29.1%)
Operation costs 734 520 582 501 500
(1,000 won/year - head) (100%) (70.8%) (79.3%) (68.3%) (68.1%)
Available cow numbers 15 28 30 41 52
[Converted cow numbers ] (18.8)] [354] (374] (50.7) [64.4]
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