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Simulation Study of Chinese Different Types of Pig Farms by Bio-economic Model

——The Construction and Preliminary Results of the Model
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China ;2. Shenzhen Agro-Pastoral Enterprises Co. Ltd, Shenzhen 518023, China)

Abstract. Five typical types of pig farms were the abstraction of Chinese intensive pig production
according to the current three-level hybrid pig production system and their bio-economic farm
models including biological efficiency were constructed. The annual profit of the simulated com-
mercial pig farm, sow farm, hybrid multiplying farm, Duroc nuclear farm and Landrace (York-
shire) nuclear farm of 600 sows in the base situations is 0. 560 1, 0.129 9, 1,005 3, 1,340 9 and
1. 641 0 millions RMB, respectively. The efficiency in net energy utilization of the five farms is
respectively 27. 69, 32. 98, 28. 25, 28, 32 and 28. 48 M]J/kg. Model could also output the cost
structures, income structures and production performance of different types of pig farms. The
sensitivity analysis showed that the models were sensitive to different market situations, produc-
tion levels and management measures.
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Fig. 1 The three-level hybrid pig production system of DLY or DYL
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Fig.2 The typical production flow of current Chinese intensive pig farm
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Table 1 The management input parameters of different farm types
29 F Y ACHEEAR g KABKRARE
€7D i MY A
Parameters
CPF(SF) HMF DNF LYNF
H PR/ S, Number of sows/head 600 600 600 600
JG & TR A (RMFE) I H #% Age of purchased gilt/d 130 145 180 180
J5 %15 W A BT R B Body weight of purchased gilt/kg 60 70 90 90
Ja % BRI L H % Mating age of gilt/d 240 240 240 240
Jo TR 1 25K B % Age of 1st culling of gilt/d 180 180 180 180
JE & BRI 1/2/3 ZVHIRRTE Weight of 1st,2nd, 3rd culling of gilt/kg 90/130/140  90/130/140 90/130/140  90/130/140
JEE RS 1/2/3 283K B 1st,2nd, 3rd culling rate of gilt/ % 3/6/3 3/6/3 3/6/3 3/6/3
LI5S 1/2/3 28K LB Prop. of 1st,2nd,3rd culling of sow/%  50/20/30  50/20/30  50/20/30  50/20/30
s EE S B HE 9] Sex ratio in breeding herds 1/30 1/30
B3 AR ARV IR L) Yearly culling rate of sow(boar)/ % 20 30 35/80 35/80
B O RO VIR K E Aver culling body weight of sow(boar) /kg 190 190 190/200 190/200
Wil 2= 55 1 2298 K 18] PR Interval from weaning to 1st culling/d 7 7 7 7
fic b 2= 55 2 5 IKIABE Interval from mating to 2nd culling/d 40 40 40 40
fi A 2= 55 3 259K 18] B% Interval from mating to 3rd culling/d 60 60 60 60
BEREAE TR IR UK/ BR Litter per sow per year/litter 2.15 2.15 2.15 2.15
2 3 27 UK B S I EFh I 1%L Aver. oestrus at 3rd culling 2.5 2.5 2.5 2.5
TFH#491 4 E Birth weight/kg 1.50 1.50 1.50 1.50
7L Lactation length/d 24 24 24 24
PRE WA T Aver. body weight at the end of nursery/kg 25 25 25 25
A A2 B Market weight of hog/kg 93/20° 90 90" 90"
g A B Market weight of breeding pig/kg 55 90 90¢ /709
K F B RS VA IR AY B L) Culling rate of fattened pig/ % 3 5
KB VA KBS B R B Culling body weight of fattened pig/kg 60 60
g A BT Hf Market rate of qualified breeding pig/ % 50 18¢/1¢ 354/3¢
INOS B ] Castrated rate of young boar/ % 20 40
COREH AR BUR IR AR A A B, T
“. Feeder pig;". Hog or culled young boar;°. Male;“. Female. The same as below
R2 KEANFREFRRBRENENESH
Table 2 The biological input parameters of different farm types
S WY ACBEAR ke KEASRAE
CL: 27D T3 A AR
Parameters
CPF(SF) HMF DNF LYNF
K AE B Oestrus length/d 21 21 21 21
7] Gestation length/d 114 114 114 114
W 475 28 % 1% 8] B K %X Interval from weaning to heat/d 12 12 12 12
H:5% AE 4 7= KL Non-productive sow days/d 68.3 68.3 68.3 68.3
2 1.2.3 TEWIHEE 0 32 B6 LBl Conception rate of 1st,2nd,3rd oestrus/ % 80/15/5 80/15/5 80/15/5 80/15/5
J& & R M ECR 43 8% % Farrowing rate of gilt/ % 75.28 75.28 75.28 75. 28
HE PR B R 43 1% % Farrowing rate of sow/ % 77.27 77.27 77.27 77.27
Z =R R ¥ 72 450/ 3k Number born alive of sow/head 9.30 9.10 8.95 9. 10
17 RS 28 72 B R IR 5 7 AF R EL Coel. of NBA/ (gilt/sow) 0. 94 0. 94 0. 94 0. 94
EEREBE T % Mortality of sow/ % 2.60 3.00 3.00 3.00
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arameters ~
CPF(SF) HMF DNF LYNF
I FL W36 PE T % Lactation mortality/ % 6.00 6. 20 7.00 6.50
PR FLEA 1 H R & & Daily feed intake of piglet/(g/d) 25 25 25 25
fFH5 W FL I B 38 5 Daily gain of piglet/(kg/d) 0.170 0.170 0.170 0. 170
TREMEFET % Nursery mortality/ % 4.50/4.0° 4.70 4.70 4,80
RE BAERE L FCR of nursery 1.90/1. 80° 1.95 1.95 1.98
147 W H 3 & Daily gain of nursery/(kg/d) 0.350/0.360°  0.370 0. 370 0. 350
B EF #HE T % Fattening mortality/ % 3.50 3. 60 3. 60 3.70
AU 3% #E R E L FCR of fattening period 2. 80 2.85 2. 85 2.88
B M H 3 Daily gain of fattening period/ (kg/d) 0. 680 0.615 0.615 0. 600
B E 36 A6 R HE (BT A2 FP ) FCR of fatten(market in advance) 0.550 0. 560
AL H 38 GRATH A A Daily gain of fatten 5 55 g 73
(market in advance)/(kg/d) : :
Ja 8 s M54 H R B Daily feed intake of gilt or barrow/ (kg/d) 2.40 2. 40 2. 40 2.40
PR B 5 4 K 4] B R & & Daily feed intake of pregnant/(kg/d) 2.50 2.50 .50 2.50
R L 43 4% 45 K ) BL R £ B Daily feed intake of lactation/ (kg/d) 4.50 .50 4.50 4.50
HE AR % 3 o i 442 83 A 3R Basic lean meat of hog/ % 64 64 64 64
HI RS 5 BEME JB 52 %R Basic dressing percentage of hog/ % 73 73 73 73
RI EAUFREFERETENREANEREEESH
Table 3 The cost & price input parameters and net parameters of different farm types
B8 Y SCHREAR i KAWKARE
I:' ‘ € AR T HY HAL
arameters
CPF(SF) HMF DNF LYNF
ﬁzﬁ#’fﬂﬂ%m.(/Ei\”ﬁ?LH%)Nonfeed cost of piglet 1. 20 195 1 39 1 39
(nfc,incl. lactation sow)/(yuan/d/head)
LB 3 AR BB ] Nic of nursery/(yuan/d/head) 0.70 0.75 0.76 0.76
K E R A9 AT B3R FH Nic of fatten/(yuan/d/head) 0.65 0.72 0. 85 0. 85
Ja £ A AR R 2 FH Nic of gilt or barrow/(yuan/d/head) 1. 00 1. 10 1. 15 1. 15
MW ZE 5% 09 AR 1A R 2% F Nic of pregnant/(yuan/d/head) 1. 50 1. 60 1. 65 1. 65
I LA 3 1 B B 7% / (OC /kg) Feed price of piglet/(yuan/kg) 4. 00 4. 00 4. 00 4. 00
P8 55 B 4% / (OC /kg) Feed price of nursery/(yuan/kg) 2.30 2.30 2. 30 2.30
A K F RESE R 4% / (JC /kg) Feed price of fatten/(yuan/kg) 1.70 1.70 1.70 1.70
Jii 25 B3GR B #E / (6 /kg) Feed price of gilt/(yuan/kg) 1.50 1. 50 1. 50 1.50
25 AR R BHA A% / (8 /kg) Feed price of barrow/ (yuan/kg) 1.45 1.45 1.45 1.45
MZE 34 1R B M5 / (OG/kg) Feed price of pregnant/(yuan/kg) 1.55 1.55 1.55 1.55
I L B 5 18 B 4% / (T /kg) Feed price of lactation/ (yuan/kg) 1.75 1.75 1.75 1.75
A WIS AR 2% FH / JC Mating cost per heat/yuan 50 50 50 50
Ja 2 B B SE M 4% / (JT /3K ) Purchase price of gilt/ (yuan/head) 1 000 1 600
H R 55 FLUEM 4% / (T /kg) Basic price of hog/(yuan/kg) 8.10/13.00° 7.90 7. 80 7. 80
NIEAF B %/ (JT /kg) Price of culled male/(yuan/kg) 7.50 7.50
F R 4% / (JG/35) Price of breeding pig/ (yuan/head) 960 2 500°/1 400 2 000°/1 600°
I 4 #% / (UG /kg) Price of extra weight, yuan/kg 10. 00* 8. 00"
FH2E 1% R 2%/ (JC/ke) Price of 1% lean meat/ (yuan/kg) 0.10 0.10 0.10 0.10
M2 1% B SR 22/ (I8 /kg) Price of 1% dressing 0. 09 0. 09 0. 09 0. 09
perc. /( yuan/kg)
W LA R4 E NE of piglet feed/(MJ/kg) 6. 39 6. 39 6.39 6. 39
PRE IR BE NE of nursery feed/(M]/kg) 8.19 8.19 8.19 8.19
He KB RS RS BE NE of fattening feed/(MJ/kg) 9.18 9.18 9.18 9.18
2B B B BE NE of pregnant feed/ (MJ/kg) 8.52 8.52 8.52 8.52
2 W R G &3 BHE BE NE of barrow of gilt feed/(M]/kg) 8.58 8.58 8.58 8.58
Wil 7L £ 35 KL% fE NE of lactation feed/(MJ/kg) 8. 62 8.62 8.62 8.62
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Table 4 The simulated economic outputs of different farm types

R WY AMYEY Ry KRAsoky

CPF SF HMF DNF  5¥ LYNF
S FE /T JC Profit of farm/ten thousands yuan 56.01 12.99 101. 74 134. 09 164. 10
W% S /T JC Income of farm/ten thousands yuan 780. 37 293.43 783.93 843.52 872.29
JAS /TTJ6 Cost of farm/ten thousands yuan 724. 36 280. 44 682.19 709. 42 708.19
IV / (JC/3k) Profit per market pig/(yuan/head) 54.24 12.08 101. 51 141. 26 169. 37
AR WA/ (O6/3k) Income per market pig/(yuan/head) 755.67 272.77 782.19 888.58 900. 30
WA/ (J6/3k ) Cost per market pig/(yuan/head) 701.43 260. 69 680. 68 747. 33 730.93

x5 BHNARELBREGSLHEBESBNABHBEEAR
Table 5 The simulated costs of different stages allocated by market pigs of different farm types

WY ey R Y MRy KAsikY

CPF SF HMF DNF 7 LYNF
3k A2 58 AR Cost allocation per market pig/yuan 701. 43 260. 69 680. 68 747. 33 730.93
Hrif Including : i FL I Lactation/yuan 24. 83 23. 84 25.89 28.18 28.08
£ E M Nursey/yuan 126.99 89. 56 134. 42 138.77 142. 87
K EF W Fatten/yuan 396.18 336. 33 423. 90 406. 45
S W BE 3% AR Cost of sows/yuan 153.43 147.29 184.03 156. 48 153.52
FF3 B4 Cost of newly-born piglet/yuan 109. 88 109. 88 134. 83 105. 48 103. 74
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Table 6 The simulated income structures of different farm types %/ Tt/ %
[ERnE ] WHHi % MY G ik INSE PN R
CPF SF HMF DNF LYNF
¥ Breeding pig 2 506/240.53/30.68 927/226.42/26.84 1 891/308.62/35. 38
N Male 878/219.59 149/29.87
13 Female 2 506/240.53/30. 68 49/6. 83 1742/278.75
¥ Wi Feeder pig 10 757/279.69/95. 32
H 3% Hog 10 327/766. 63/96. 70 7 517/522.86/66.70 5 556/390.05/46.24 4 976/349. 32/40. 05
Cﬁﬁjﬁé}ile 3009/203.13/24.08 2 821/190.44/21. 83
¥ U 0

154/13.74/3. 30 154/13.74/4. 68

Boar/sow culled

206/20.03/2. 62

267/23.91/2. 84 267/23.91/2.74

TR BT kB S B A L

YR AT DL HE Az 7 80 R AR A AR W) 2 50R A
bR (7 AR 5 YT E G b S K B L
WA AT LR R AS [R] 26 B8 3 563 B8 B B5 AT ( Bench-
marking) . M A [F] 28 B 3 0 2R W 2 80ROk
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Table 7 The simulated production outputs and biological efficiency of different farm types

WS Wi RFY Y Mgy KAdiky
CPF SF HMF DNF 3% LYNF

BE S B 4 A7 3 NBA/sow/ year® 19. 87 19. 87 19. 38 19. 04 19. 36
BB E WU B0 Weaned/sow/ year® 18. 68 18. 68 18.18 17.71 18. 10
53 S BEAEAE A B Market pig/sow/year® 17. 21 17.93" 16. 70 15. 82 16. 15
Ak B A AR Boar market/sow/ year® 1. 46 0.25/0. 28
BB EAA ETT RS Gilt market/sow/ year® 4.18 2.90/3. 32
R AE T B R Yearly sow replacement rate/ % 25.68 25.68 37.50 41.76 41.76
W5 B AP YR EL /IR Total numbers of mating/number 1674 1674 1676 1677 1677
4 EFE R M E /M Feed consumption/ton 2 999,92 903. 41 2 625.61 2 864,49 2 828.92
L L8/ 3k Total pigs market/head 10 465 10 896 10 229 9 725 9 921
43 FE R T L FCR of farm 3.106 3.911 3.190 3.181 3.203
e AN Cost of net energy consumption :
A HEIEFE Total/ (X 10" M]) 2.67 0.76 2.33 2.55 2.52
LA HEEBE Per sow/M]J 44 573.82 12 693.72  38831.98 42 497.10 41 927.97
3 MR 4 M5 BE Per market pig/M]J 2 589. 77 708. 00 2 324.75 2 686. 06 2 596. 45
B BE R R Net energy efficiency/ (MJ/kg) 27.69 32.98 28.25 28. 32 28. 48

*, Head/sow/year;". Feeder pig
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Table 8 The sensitivity analysis of the outputs of profits of the models

Jiot

T W R Yy Mgl KAskY

CPF SF HMF DNF i LYNF
FEYE{H Basic level 56.01 12.99 101. 74 134.09 164. 10
AR K& 5K 0. 1 JC/kg Feed price +0. 1 yuan/kg 24.76 5.79 74.25 104. 27 134.57
MRSk 0.5 JC/kg Hog price 0.5 yuan/kg 104. 18 136. 10 174. 17 200. 72
EF= MM 4 ke Price of main product rising® 34.51 111.76 178.01 233.79
SR EUR T 1 % NBA +1 head 76. 36 28.72 129. 65 163. 74 196. 56
BESGAE PR R YR IE N 0.1 B Litter/sow/year +0. 1 59. 23 14. 20 107. 95 140. 82 172. 24
PRBEREIETREEAR 1 4 A Mortality of nursey —1 59.08 15. 41 105. 52 137.99 168. 37
MK FIEFEFET HFEK 1 5 Mortality of fattening —1 61. 87 107. 94 140. 74 171. 22
AR AR H 3 B 25 50g Daily gain of fattening 450 g/d 61.38 16. 75" 106. 80 140. 81 170. 97
K FAEWRLE H AR 0. 1FCR of fatten —0. 1 68. 02 16. 64" 111. 20 145. 08 174. 68
I FL ) 21d Lactation length -3d 61.88 17. 94 109. 01 141. 84 172. 43
FEREAE T IR 8 5 4 & Yearly sow culling rate —5 58. 40 15. 33 106. 13 135.15 165. 21

a. JEE AR LK 1 T8/ kg, SCEHARFN IS M M5 LBk 40 JT/3k AR SO A BE AN M LK 500 T8/3k K E BUOR 2 58 BE A A # LK 400

J6/3k. b. B E W

a. Feeder price +1 yuan/kg, price of hybrid breeding pig +40yuan/head, price of Duroc boar +500 yuan/head, price of Land-
race or Yorkshire +400 yuan/head. b. The daily gain and FCR is in nursery
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