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Survey and model development of the mechanization
for swine farming

Lee, Sung-Hyoun - Park, Won-Kyu - Kang, Chang-Ho - Oh, Kwon-Young
National Agricultural Mechanization Research Institute, RDA, Suwon, 441-100,
Korea

Abstract

This study was carried out to survey basic information of swine farms on the
machine holdings, facility type, management of manure by farm scale and
operation, and then to develop the mechanization model. Manual feeding was
common for sows and nursing sows, but automation feeding was normally
furnished for weaners, growing pigs and castrated male pigs. Water supplies was
completely automated for all of the surveyed swine farms. Fully mechanized and
automated system would not be feasible and affordable for the small scale farms
breeding less than 500 heads. Because the environmental control for the nursing
sows and weaner was important, some swine houses were constructed with the
windowless type. However, the furnished rates ranged from 22.2% to 44.4% of the
surveyed'nursing sow and weaner houses at the farm scales. In the future, a
computerized ventilation system would be commended for the efficient use of heat
energy and to maintain the desirable temperature of swine buildings.
Over-investment for large scale farm and over-crowded pigpen of small farm
would cause wasting construction expenses and spreading epidermic diseases.
Hence, the size of swine building should follow the recommended scale. The
fermentation drier was recommended for the manure management. Urine could be
recycled or discharged after treating by the activated sludge process.

FA: F471A, 241 A=Y
Key words: Agricultural machinery, Pig housing, Mechanization model
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Table 1. Number of survey sample by farm scale and location

Number of survey sample

Items 500 heads 1,000 2.000 3.000 Total
. Paju 2 3 2 2 9
Kyonggi Ansong 3 2 2 2 9
Chungnam Hongsong 2 2 2 2 8
Kyongnam Hapchon 2 2 3 2 9
Total 9 9 9 8 35
Average(teads/Farm) 577 1,064 2.071 2,976
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Table 2. Average head sharing by the breeding stage and farm scale

(Unit: Heads)

Farm scale

Items 500 Total
1,000 2,000 3,000
Heads
Boar 4 5 9 15 275  ( 0.5)
Sow 54 74 160 233 4463 (7.9
Nursing sow 17 23 39 63 1,204 (2.1
Weaner 176 320 500 960 16,634 (29.4)
Growing pig 169 338 603 826 16,592 (29.4)
Castrated male 158 306 682 878 17,343  (30.7)
Total 577 1,060 2,071 2,976 56,511 (100)
* (): Ratio
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Table 3. Breeding combination status by farm scale

(Unit: %)
Items Farm scale
500 Heads 1,000 2,000 3.000
Boar+Sow
Boar+Sow+Nursing sow ggg 1(_)0 ??? 1(_)0
Sow - 11.1 111 62.5
Nursing sow 55.6 55.6 717.8 100
Nursing sow+Weaner 11.1 44 4 11.1 25.0
Weaner 55.6 55.6 77.8 87.5
Weaner+Growing pig - 1(_)0 11%)01 1i3
Growing %lirgv-xl(rllagsfrlagted male 1110% ééé 11%01 21%0
Castrated : : 8
Average of pig
4 4.7
house(House/Farm) 3 5.0 6.5
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Table 4. Types of swine shelter by breeding stage and farm scale

Type of pig house by the farm scale(%)

I Type of

tems i helter
swine she 500 Heads 1,000 2.000 3.000
Sow QOpen type 100 100 100 87.5
° Closed type - - - 12.5
. Open type 100 77.8 100 75.0
Nursing sow 1,04 type - 22.2 - 25.0
Open type 100 55.6 55.6 100

Weaner Closed type - 44 .4 44 4 -

Growing pig Open type 100 100 100 100
Castrated male Open type 100 100 100 100
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Table 5. The size of breeding area per head by breeding stage and farm scale

Breeding area size per head(m'/heads)

froms Recommended
500 Heads 1,000 2,000 3,000
Boar 6.42 7.11 4.92 6.71 8.64
Sow 1.36 1.36 1.36 1.36 1.36
Nursing sow 4.15 4.27 4.25 4.05 3.96
Weaner 0.44 0.47 0.35 0.37 0.40
Growing pig 0.95 0.81 0.63 0.76 0.60
Castrated male 0.95 0.81 0.73 0.77 0.80
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Table 6. The floor types of swine housing by breeding stage and farm scale

(Unit : %)
Farm scale
Items
500 Heads 1.000 2,000 3.000
Flat floor 55.6 33.3 44 4 12.5
Castrated male Partial slatted floor 44.4 66.7 55.6 87.5
Total slatted floor - - - -
Flat floor 55.6 33.3 11.1 50.0
Nursing sow Partial slatted floor 44 4 66.7 66.7 50.0
Total slatted floor - - 22.2 -
Flat floor 44 .4 - 11.1 -
Weaner Partial slatted floor 22.2 55.6 66.7 62.5
Total slatted floor 33.4 44 .4 22.2 37.5
Flat floor . 22.2 11.1 44 .4 12.5
Growing pig Partial slatted floor 66.7 66.7 44 4 75.0
Total slatted floor 11.1 22.2 11.1 12.5
Flat floor 22.2 11.1 33.3 25.0
Castrated male Partial slatted floor 66.7 66.7 66.7 75.0
Total slatted floor 11.1 22.2 - -
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Table 7. The method of feeding by breeding stage and farm scale

(Unit: %)
Farms of breeding scale(farm)
Items

500 Heads 1,000 2,000 3,000
Automatic feeding 33.3 55.6 66.7 75.0
Sow Manual feeding 66.7 44.4 33.3  25.0
Nursing sow Automatic feeding 11.1 33.3 66.7 62.5
Manual feeding 88.9 66.7 33.3 37.5
Weaner Automatic feeding 11.1 66.7 55.6 87.5
Manual feeding 88.9 33.3 44 .4 12.5

Growing pig Automatic fee.ding 77.8 - - -
Manual feeding 22.2 100 100 100

Castrated male Automatic feeding 77.8 - - -
Manual feeding 22.2 100 100 100
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Table 8. The capacities of water supply tank

(Unit : %)
Farm scale
Items
500 Heads 1,000 2,000 3,000
Less then 5 ton 55.6 - 11.1 -
6~10 22.2 88.9 22.2 -
11~20 22.2 11.1 445 12.5
21~30 - - - 12.5
31~40 - - N 25.0
More then 41 ton - - 22.2 50.0
Average
(ton/farms) 8 10 22 46
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Table 9. The methods of cooling for sow and weaner pig building

(Unit : 5)
{tems Sow Nursing sow Weaner
Mist spray+Circulating fan 34.3 25.7 20.0
Circulating fan 51.6 60.0 68.6
Water dripping 2.9 2.9 -

Natural ventilation 11.4 11.4 11.4
EUEA AT IS AT A B S P2 EE 2p
2 45499, 937, &Fd], RS Wyl +2ende+2 e °4?—1 742 A
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Table 10. The heating methods of nursing sow building

(Unit: %)
Farm scale
Items
500 3000 2000 3,000
heads
Indirect warm air heater

Direct warm air heater - 11.1 - -

Heating lamp 11.1 - - -

Indirect warm air heater+Heating lamp 33.3 11.1 11.1 -
Direct warm air heater+Heating lamp 11.1 - 11.1 12.5
Boiler+Heating lamp 22.2 33.3 66.7 75.0

Indirect warm air heater+Boiler+Heating 22.2 22.2 11.1 -
lamp - - - 12.5

Direct warm air heater+Boiler+Heating - 22.2 - -

lamp
Total 100 100 100 100
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Table 11. The numbers of epidemic control and methods

Farm scale

Items 500 Heads 1,000 2.000  3.000
1~2 time 77.8 55.6 55.6 50.0
. . 3~4 22.2 33.3 44 .4 25.0
Prevention time 5~6 _ 11.1 - 25 0
Total 100 100 100 100
Power sprayer 88.9 100 100 100

Prevention methods _ Mist sprayer 11.1 - - -
Total 100 100 100 100

10. 2zl

448 2xnAe WelE AT A% F¢
£ 9 QAEA 2uAE 48477} 33
3~50%, 2zdse g% FA7 22.2~
55.5%%2 vebgeh. =7 wl2A 22 500
T FRANE YAEA, EREA}, o HAEA
AR AREAS WEo] Fed ol A
F2rh Az A4F47} Aol Aol 3 B

b

|
gterr Z ofzgo] 7] dgEd AL
a2y FEF AL E E4LY £
xxg e AHd g FARG £

b azdse 4@ £A7F wol EnaA
A% 2 A5, AL ARHTL e 2
ez dehgeh adz st wad 2
2.0005 o149} ¥rllHE JAEAS EHE
A A4 QHez 3 $A%E Aoz v
chidl ole AR KEE Fol7) 99
Halat B8 AsEA Ao A 2
e 5 AT BT AT Aoz IRHY
o,

r

Table 12. The types of manure and urine management of swine building
by breeding stage and farm size

(Unit: Pig housing)

Farm scale

Items 500 Heads 1,000 2,000 3.000
o <o O O S O o o 0 o <& O
Sow 3 1 5 4 3 2 3 - 6 3 1 4
Nursing sow 5 2 2 2 3 4 3 1 5 1 3 4
Weaner 3 2 4 - 2 7 1 1 7 1 3 4
Growing pig 2 1 6 1 1 7 4 1 4 2 2 4
Castrated male 2 1 6 1 1 7 3 1 5 3 1 4
Total 15 7 24 8 10 27 | 17 4 171 10 10 20

(O: Manual collection, &: Slurry, [ Scraper
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Table 13. The machines used for transportation and manure management

Possession ratio by farm scale(%)

Items
500 Heads 1,000 2,000 3.000
Power tiller 22.2 33.3 44 .4 37.5
Tractor 11.1 22.2 11.1 12.5
Power tiller + Tractor 22.2 11.1 11.1 75.0
Trailer Use of power tiller 44 .4 44 .4 44 .4 100
Use of tractor 22.2 33.3 22.2 75.0
Use of tractor 22.2 11.1 11.1 12.5
Loader Exclusive use - 33.3 44.4 62.5
Excavator - - 22.2 -
Liquid manure spreader - 22.2 11.1 -
Vacuum type drier - - - 12.5
Truck 55.6 66.7 88.9 100
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Table 14. The machines used for the shipment and maintenance

(Unit : %)

Items Farm scale
500 Heads 1,000 2,000 3,000
1.0 22.2 55.6 11.1 37.5
. . 1.5 22.2 - 44.5 37.5
Swine weigher(ton) 2.0 - - 11.1 25 0
Total 44 4 55.6 66.7 100
Electric welding machine 55.6 66.7 77.8 100
Oxygen welding machine 11.1 33.3 33.3 75.0
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Table 15. The number of feeder and silo capacity

1,000 Heads 2,000 3,000
Items
Feeder Silo Feeder Silo Feeder Silo
Sow 69 5 tonx1 138 5 tonXx1 207 10 tonXx1
Nursing sow 23 5%1 46 5x1 69 5x1
Weaner 20 - 40 5x1 60 10x1
Growing pig 14 5x1 28 10x1 42 15X%1
Castrated male 20 10x1 40 10X2 60 30x%1
6. F
FHr gure] Erlda] A Z}-EE]—E] T2 ASRAEE 27 HAdY FoF
o} gladeh F4 AFHE Fo4 $U@FY & V1ELE AAHoR FeRFoR QR A
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Syze) 43¢ 447 9% U I+ 8 L: AT

Table 16. The number of nipple and water container capacity

1,000 Heads 2,000 3,000
Items Water Water Water Water Water Water
nipple container nipple container nipple container
Sow
Nursing sow gg 7 tonX2 12685 15 tonXx2 Zgg 20 tonX2
Weaner 20 40 60
Growing pig 14 o8 49
Castrated
male 20 40 60
7.8 o
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Agen, FE SrIAE P} A E
Agrel AH 5e WA AAss) wRl

HlE ghgel ¥& o] FUHES 4P
425719 Bidse ASFREE FE
olld BEAes nistn e A A1F
o2 AAYch

Table 17. The number of power sprayer

Items 1,000 Heads 2.000 3,000
Power sprayer (unit/farm) 3 7
(70~1004A) 2

- 105 -



72 FEETHY A AdEA 2 2l

2 BT 2oln slo] A Ay
& WAe 2R Fo2H UMY B4
Aol o 4 glem, ek ZAl s

ABLFEY 37 5 @ Aol Aok =R
HAAZ) 42 G2 AAE FYD EAbA
AgY de EAY WPE A2 Ase 4
Aol A BARAE o= o) vk
gk}, 1995).

| B et sads w10 2 A
Solt AgeAEE 2as Edel BEA

"J_ZIEM“F T HEd 2oz A HHE
A 4 gk dur]l 2 2], 2%
B4z 52 BTEAS ol AEAY 2R
elo] el o4 o ASFEE &8
/e Table 183 2.

oF

Table 18. The number of heating lamp and heater

Items 1,000 Heads 2,000 3,000

Heating lamp 43 86 129
Indirect warm air heater  40.,000kd/hx1 50,000kd/h %1 50,000kd/hx 2
Boiler 25.000kd/hx1 40,000kd/h X1 40,000kd/hx 1
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Table 19. The machines for manure and urine management

1,000 Heads

2,000

3.000

Tractor : 30PSX1
Tractor trailerx1
Manure spreaderx 1
Urine purifier /7): 224m’ X1
Farming loaderx1
Manure accumulation
place 8): 516w X1

Tractor : 50PSX1
Tractor trailerx1
Manure spreaderX1
Solid - Liquid separatorx1
Farming loaderx1
Manure drying
system }): 156m X1
Urine purifier /1): 448m X1

Tractor : 50PSX1
Tractor trailerx1
Manure spreaderx1
Solid - Liquid separatorx1
Farming loaderx1
Manure drying
system }): 234w X1
Urine purifier J3): 672m X1

»): Facilities for manure agitation and fermentation

A): Facilities for manure accumulation
J1): Facilities for urine purification
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