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R IE3) 0. 998 6~0. 999 9, M 7 18 215 BF 57 4x 4k
¥ Logistic #1 Gompertz J7 F& [l 3 R? 43 5 15 3|
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Table 1 Distributing of the testing swines in five farms

#:3% % Duroc K#5 Yorkshire

K- 1 Landrace

7S

o A B A B A% B
Boar Gilt Boar Gilt Boar Gilt
A ¥ A farm 0 6 5 20 0 70
B3 Bfarm 52 31 0 0 0 28
C¥ Cfarm 50 53 0 0 0 0
D% D farm 0 0 38 49 72 53
E 3 E farm 36 35 0 0 31 49
&1t Total 138 125 43 69 103 200

12 MWEHER

TR R O L {8 B Lk B OE R L JCAME i B A
L KT 25~ 30 kg 4 [R] — & il [5] 4t B 45
FRATHE o 52 AE — AR AR Jh S 1 38 4 o A BRI B
F210~15 3k ARFR B . T % 4 35 R 9 B
ANAE B AL B AR A5 S S PR R A T [ 1 4440 3 B R
TSR, AT HOR O T 58 KT Rb) & 9748
br: AL BE 13 807. 2 kJ, ML 4K 1 18. 50 %, #i & IR
1.05% &R 0. 30% , B850, 75% . B 0. 63% .

SR B T i 30~35 kg B AR, IF BRI &,
HERIC SR A H SRR RS A RS L AR H
W NIRRT R, 24 35~38 kg JFHA 1 YN 58 L 45 4]
B2 d FRT a1 K. G0 s BT L H O T A
JE o RFH A A I A IR U A6 G — B
MM 10 B E 11 B Z | (sl BEs 3~4 M)
[f]),35~45 kg (R BT 24y 2. 5~3.0 cm,
45~60 kg IR 25 3. 0~3.5 cm, IS0 2 Kk,
2 YO 9 - 2 (mm) . AR 2 60 kg
ZeAAE RIS L e SR SN A L A R 5 S 8
K90 kg Ze A7 B HEA T4 SO AE L 0 S5 MR AL 45
W G AR 0 A R T, BRI A R
L5 em., 45 A A E PR, 0 o A 0 E .
PR ot 2 AN RN R 2 350G 46 5 B2 1N, e sk
i B
1.3 HBESITREF X

TS T 45 2 DN B AT AT PR R M S,
HOA- PRI 7 S B RS S8 38 0 B0t 7 DL BB . R
SAS #AEWF3E B (SAS Institute Inc. ) JF & ) SAS
8.0 # fF Ay NLIN (Nonlinear regression) il REG
(Regression) B2 2 #E 4T W15 437 , 8 . CurveExpert
1.3 WAL Z 4 4 (Daniel Hyams JT &) # 47 [ 5 1),
H5a0. HEEmT .,

D IEZLME S (non-linear fitting) . % I8 5l .
PEIXH G 4y e BEIE AR K GE R, LA R A

AN R T AR AR B EAT R SR B A YOG & A
B G IATEAE G A IR T RS L R
JE AT oy B G MR A 4R T RS LA SR
BRI 7 BIF 5 D0 DA BT o O R A I R
WA R IEAT R R WG . R T, X ALk
S A BERE HE B DL b Oy 0 B AT 4 TH RIS 43 BT B
JE Bl )7 2R HR AT B R R A S LA
IR BT B 5 9 0¢ R 006 S B, R T Y 3F Ze R A
A

D Logistic 1 B (G2 5 3 4 AR KAL)

w=k/(1+ae ™), i w NEFEE .0 X
M) H WS ka b WS R FoRIR B EKE,

@Gompertz BRI (S #Y il 28 45 A
COm O H A w AR BTE, ¢ XY
Hi a.b.c HEEa RoRIR Rt ERKaE,

@ Quadratic ( K E) Fl Polynomial ( £ I 1)
LAY

w=b,+bit 0"+ w AT R
RN H W b0 by by BB

@Saturation LR (g Fl A= KAL)

w=t/(a+bt), K w R BT, ¢ JyX N H
a0 WSHL,

) LA (linear fitting) . w=a+be, o w
R e SRR H IR a0 S SEL

D EH T FE R VR R S A, R e/ ok
B BRAE TR Q R F R /IME . Q=2 (w, —u)?
iCfE SSE. [l 5 fi 22 iC/F SSR. M il %3t & F =
(SSR/df)/(SSE/df,), # A7 W E kg, £k 1k
T3 B 22 8] LA E F 80 (O A0 OC 2R 80 - 47 H 8L 104k
rto AR J7 B 2 E) DUAH O 48 B R AT AL AR
R*\R*=1—(Q/l,,) . Hh [, W E-FTr I, L, =
20 Cuy—u)®  REBOR T AU B

2 HEREHSH

HEREBE ST

P Logistic #5555 ] , 1 FH A 3% 50 28 5 10 205
LR T TG M. 25 Rk 2, 458 %
Wl W58 Bt SR & X RIR 256 04
FEBCHE 006 B2 S i AR PR o ZE AR AR S 3 A 0
HAA R U558 0. 935, K& 58 B4R
FH & 3 B0 B8R B i R 46 0. 95 DL B &
JEJE BT R A R LA G 4R B BT T R
(0.938) fH [ul 5 75 72 415 ik 2 4% & 3% . B, o AR

w=ae
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Table 2 The fitting R> values of Duroc boars growth performance using Logistic model under multi-condition
B 5 B Single farm testing data Z 37 5 g All farms testing data
i H BB BEael Baeftt CEmEE CHef Chaeftimet B o PFEAE
Item Phase data Whole data Sample data Phase data ~ Whole data Sample data Phase Whole Sample
of B farm  of B farm of B farm of C farm of C farm of C farm data data data
H i 5 1 B it
ﬁg%ﬁ:)\'m 0. 836 0. 944 / 0.918 0.927 / 0. 837 0.935 /
Age and weight
EA. El=3 ﬂj
Wi 5 i B 0. 801 0.924 0. 950 0. 879 0.929 0. 957 0.776 0. 900 0.938

Weight and back fat

1) il RE B 2 48 Bk Sk b 5 00 00 L0 SR A 9 d A9 3% AR SR %2 %44 . The sampling data means that the early measurement data

were drew out once every 9 days from the the backfat data of living pigs.

B AU B A AR A L HLIE R 2 5 6 O i B R AT
EUSERI T

Oy 6 E 2 R R 5 5 5 WE ST AR K R L
.38 3 B AL SO 2 3 XU 5 9 IR AE B B 1
B B AR A LA A T RS AR . AR,

SR TR AAASE R (o] U 75 o S 30K 8 A0 e 3, {EA S 4
FEH I SR BUR AAR G L A TE I8 2 B Bk Je 4 e
I 5E RS T AR X R Wl RE 2 4 it — 20
TEBTE & AR OGP R AR e e G &R IR AT 4R T
i IR G AR N DB R T S MR R AT 1005 2 A

x3 MBEABRERKMEREMEGTHLENS
Table 3 The linear fitting of Duroc boars growth performance under multi-condition
BiH I 236 0 E B Combination testing data of all farms
4 te
’ o By B¢ Phase data 2 Whole data B BefiliAE Sample data of phase
N Boar w=—18.307 9+0. 666 7¢ w=—26.857 4+0. 758 6¢ /
H 8 51k r2=0.842 6 r2=0.897 7
Age and weigh y=— y=— 5
ge and weight B Gilt w 2(2. 126 84:0. 686 0t w 2%. 154 0+0. 729 4¢ /
r*=0.855 6 r*=0.901 4
A% Boar bf=0. %21 34+0.108 1w / bf=1. }91 540.090 1w
NG r?=0.899 1 r?=0.925 2
Weight and back fat B Gile bf=0. 9275 640.116 7w / bf=0. ?43 94-0.103 2w
r*=0.865 7 r*=0.912 4
KT 4 5 5 B VA B 5 I 4 i i B A 3
AN 20 LB R 40 [ B B4 2 7 [l 091 O 7 1) ) P —
HNT TR AR (8 D, Wik, 7E#E 17 H £10 —
- v = .=
55 BRIl U R P B B e i) b e 80 L A5 ) % 8 - .
2l B A R AR KR B LA . Saturation #E R Z 2 E>
R E R B R A S AR 4R A 205 it Ll
AW AT 5 51T B AR A (] 2) 0
0 20 40 60 80 100 120

14
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£
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e

S g

s

Z 6

&y

fd
2
0920 40 60 80 100 120

TRJ5 i Weight/kg

1. &M E HL Fitting line of fully data;

. Br Bl & B £k Fitting line of phase data.
HERAEERESEELESNRBELENEE
Linear fitting plot of weight and backfat of duroc

boars with fully and phase data

&1
Fig.1

TR it Weight/kg
B2 MERAEERESER Saturation 2L & #1 £
Fig.2 Fitting curve of weight and backfat of duroc
boars with Saturation model by fully data

HAUG BEAR & A G HR B~ 46 0,930 0, B35
0.914 3(F 1),

hy SRR AR LA B AR AR R g SR ] A
BRI A5 PR T BEAT 405 0 A o O K L AR Y A 400 75
SRR . BT R RN —E LTI B,
Saturation #BUZ AT H #$ 5 A i ¢ &R 19 B il
P A BE g, BEU R B S . Saturation 514
A A T[] A 5 5 M o 5 T IR O R I 5L
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Table 4 The fitting results of Duroc growth performance with multi-model
LR Model
i H Ttem — - — - - -
Logistic Gompertz Quadratic Polynomial Saturation Linear
) ) ) RZ=0.930 0
R?=0.9349 R?=0.9347 R*=0.9300 i .
bo=43. 85 R*>=0.9327
k=146. 2 a=245.9 by =—5.58
NF% Boar b1 =—1.00 a=2.8765 /
a=18.0635 b6=1.3749 b1 =0.39
5=0.0218 ¢=0.0080 py=0.0015 °° O-O41 b=70.007913
Hh=—0. =0, 2 — U,
H 5 1k R " b;=—0.000 04
Age and weight R?=0.900 0
R?2=0.9316 R?=0.9310 R?=0.8800 .
by =62.71 R?=0.925 6
. . k=138.8 a=218.1 bo=29. 22
5 Gilt by=—1.54 a=2.787 6 /
a=18.8817 56=1.3937 by =—0.24
by =0.019 1 b= —0.007 04
b=0.023 1 ¢=0.009 8 by =0.004 2
/)3 =—0.000 05
R?>=0.930 0 r?=0.925 2
A% Boar / / / / a=8.5201 a=1.1915
) bH=0.000 12 b=0.090 1
k5 7 ' '
Weight and back fat R?=0.914 3 2=0.912 4
B Gilt / / / / a=8.499 6 a=0.643 9
b=0.000 53 b=0.103 2

R PR AR A e E AR A BT i A G A Ay B
i, Logistic Al Gompertz B EMF 53 B 5
WREAREAEXR LPABREMEE, BA -2
AR SN R ERKEKRE (o HA L ED,
Gompertz FE BRI F Logistic F A (B AR A& Je AN
A EROE AR FERFSERH IR i I 2 A Y
KFRNE, H R A K & /a5 S, U]
“HEWARESEF R SEEXRNIE . Quadrat-
ic #l Polynomial & AI7E 2 WA L)L | # BE 35 4 = K
S B UL BE L B IR R TG S PR e i HOS B 3h )

Az K 1 SR 2 2 T S DRSO A AR ) A 43 AT
NS HFREH A5,
22 KEEMKXARERESH

K 3 R 29 78 5 DAL 38 5 8% 004 45 R o 3
Bt 3% 5 fie 3 7 B AR A% AR R AT LG A A, B H
% 5 K 5T 4t R ] Saturation 5% Y X 4> 8 £ 40 i 47
PG AT 5 5 I )R e M B A R L A K
R BE EAT LG A Rk 5. MOCHR 8K
FYe e 72 5034 K 3w BE A OG Il 0E 7 R S B AR

e

Ho

£5 KEABMXYARBERKERFEERNEER
Table 5 The fitting results of Duroc and Yorkshire growth performance with only model
K H¥ Landrace KY 55 Yorkshire
i H Item - - - -
Saturation Linear Saturation Linear
R?=0.926 8 R?=0.947 2
T : .
AR 2M B 601 6= —0.006 8 / a=2.611 6,b=—0. 006 1 /
Age and weight B Gilt R?=0.928 9 / R?=0.885 6 /
R 1=2.857 3,6=—0.007 39 a=2.537 1,b=—0. 005 4
o B , r?=0.904 6 r2=0.918 4
R 2 Boar / a=1.130 3,6=0.097 7 / a=0.571 8,6=0.107 4
Weight and back fat . .. , r?=0.899 5 r?=0.893 5
fHH Gil ! a=0.899 5,6=0.104 6 / a=0.5052,0=0.109 6
2 I ik, Logistic,Gompertz fil Saturation £ 5% H iy S5 & A K & & AL & A F 58 0K o =

B —EFE¥E A AR SR RAERKEFTIE SR E A, 62 H AR S AR E
T Ko Gompertz £ 8 A W24 & L EVRIE T AR,
Logistic B 1, 1fif £ i& & Saturation B!, NI & 3 'Io—.l- A

o ~ . . . ‘ TE
FEwy, B S B e B b MR e 2 AL
POERNEFEWT Y S L, TEMREREYS 3.1 Logistic #1 Gompertz BB M S HR 5K HRE

W & T IR, Logistic #1 Gompertz 155 A ¥ A 56
& Saturation B8 B &, LA B A G R B AR

P HA i E A S . SRR BN i A

ERKEBHNENEYFEERENX
H % 5 0K BT 19 & B A2 B i i AR 4k oG
%, i& 4 Logistic.Gompertz I Saturation 3 Fj 4z
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BRI G . 2B 37 B AL 48 5 Sk 3 5 4 0 2 2540
Sk BE S T Logistic, Gompertz M Saturation &
B[] U 48045 1 L R* 43330 S 0,999 7.,0.999 7 Fl
0.996 0, SEPETHE A —B, K AW Logistic
JrRRENA R*GEF] 0. 998 6~0. 999 95 Fi i 8% 4
i, 4% Logistic #1 Gompertz J5 #2 [B] 13 R* 43 51|
IKF 0,992 A1 0. 998, Jihb, ik ST AT T ALK
RIS HE K K A TR AR Y PR ) 25 S 1k BIF 5, B 4R
SRR AT N [ S R A R T 2 HORR I SR A K
LA B RAFAR LT AR Ry F 58 5 AS [ i o A
PEGN A A PRI R B AR P68 T — R il . Satu-
ration B RITE S H % 53 B A KPR P A B4
MY E L, MRUZITRERIALE,
Btk AR AR R # T TR, VR S RE
MY Saturation £ 5 bR AU AL, W] BE X 4% 1) 28 % WL
Ay HIEA N M E . Logistic #1 Gompertz 15 %
TEME I A Kl 2R i B B B 2 i L. KA
A, Gompertz R Bl A X H W& -5 0K 5 & 1) 4 )2
WL, BIHLE S5 Rk 6.,
R6 FHRM Gompertz FREIAMEER

Table 6 Regress results of the Gompertz equation for all breeds

b 5 p B (w)
h .
Breed Sex “ ‘ Inflexion
FE3EsE MG Boar 245.9 1.3749 0.008 9 154. 48,90. 46
Duroc 4% Gilt 218.1 1.3937 0.009 8 142.21,80. 23
KA NI Boar 216.3 1.437 8 0.010 6 135.64,79. 57
Landrace #:4% Gilt 199.7 1.4526 0.010 9 133.27.,73. 47
J#ysE AN Boar 226.9 1.3670 0.0957 142, 84,83, 47
Yorkshire #:%% Gilt 282.2 1.3178 0.007 7 170.92,103. 82

SRR A% i A AR Ok B A BT AN TR
HRR 1 B BR A 5 i/ 3 R R RIS L 1Y
Ph BN R — 86 A 495 A5 22 S, AT A K T B
R 5O 123 45 e R BT R B i ok, B
R ORI VE DL ME — 28 55 Ak, AL 3% TR 8%
(O BE 38 AR T2 0 B3 AR /N B BA L 2 A il B 5%
A — 2 A BRAR BT R /N . KR s R A
RFAERD A BRE AR R — L, A
I TR AR g vk s . KPR K
i Ca B fg /I A BEHE I3 50 O 216. 3 ke A1 199. 7
kg, KA T B K A S Ca B 73518 226. 9 kg
282, 2 kg, 5IPRF A4 B AHAT . A HETER
FIT RAEDN E K o 3R T A K 2 Bl Dy 0 F- 4
{, SEBR A HAER 7 AR (E 2 R T /b T fE .

3.2 Saturation tREI L MBI EGEHERES T
ERKEZENENEMEREN

WA R ET P A KO B RS,
RN S — A EEAAR, AR —EMR
AR E M, B8 A A DGR B © R AT
DA A 20 B A T PR 30 AR
PR A ZRN I 7 04 A K 2 B A R B e 1) 15 KOS W 28 1k
(4 ST A R 0 AR W, A RE AL, 4 X
FA /N, FUJR B 2 A I A 1 AN T 8 o 2 4 15, BT
DITE A AL BE J5 A T % 220 5 (Bl b 2 d —
YO [ B[] N A LA R, A BIF 58 R T TRIR 9 d i) il
BT AT AR R BT, EHEVRIAHE .
Saturation FL B ML AR E SR 5T L
BEMIS, M Saturation B A B A im0 4 4
RN R R A R R B Y, — R T R
TR KA KA 18 300 kg LA, AT £E — 52 Y [
DAY TN I 1 A R R IR DAAL 3 v BRSOl ]
WAR B 100 kg, /] HU K 100 kg 4457 2 5L R
11.7 mm, & F& K 200 kg B, D) AT F6 ) H 75 fE 22
BAKE R 23. 2 mm, 04K 5T & 35 3] 5 K 300 kg,
DU AT ) L R R 34, 7 mom s B B AF — {4
AT DL SR W, PR, Saturation 55 RAE B 5%
A R B HUE T BV AE A N N E .
3.3 EELEEMHER AR

R SC 3 B ] A AR R AE i SR AL b AT Y, R
HFRI AR MR & TR, B4 =%
WFIEE 5 AR SCR M ) — J7 i AR AR R b 25 R 2% Bl
BUORE 700 Bl AL A R A A 6 2 2 ] R 5 A
25 AR RREE 2 7, MEM R KR E QTL 43
O B0 AT LR I BIL KN AR AR R AE AR, AR S
AR R B AR ] — A AR PR Y N T
FE A% S B AILRSON PR 2 O BEAR S i AR /N L ] B
EH KA Z S EHE G I T IE A — B R R CR
THER T BENLON B 52 e DRIt 7 A SCHb R T T 28 3%
JoF FAY BT A AR AR R 3 S A 9 A o RS B 22 RN E SR
W, MRHYY 25, B B2 BN 2/
AN [E AL R AT 45 0 B HH 102 N IR S AT 4
ST IR AR 7Y BB AR AT S5l I UH R L BIFSE R,
Iy (1400 22 53 R U5 T 5008 A 7 v i B B 5 e iR
A 22 5 WK IR T80 B 40k . NI TE 2 98008 &
JEHTER T WETE H O 5 A BT i 5C & I ECR H A TR A
it HEAT [V 4EL G o i AF 5 A B 5 I O &R A DR
K FH B B B 48 #E 47 430 A, 33X 58 43 Ul B R 1]

B
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Fitting Models Research of Development Law
on Early Growth Traits of Lean-Type Pigs

LIU Wang-hong' HU Jun-yong' NI De-bin' PAN Wan-ping® XIONG Yuan-zhu'
1. College of Animal Science and Technology , Huazhong Agricultural
University sWuhan 430070,China;

2. The Former Pig Farm , Hubei Province ,Exhou 436000,China

Abstract In this paper,the authors carried out continuous measurements on the growth perform-
ance of three lean-type breeds,Duroc,Landrace and Yorkshire (30~50 kg and 30~100 kg) ,and explored
the optimal fitting model to study the early development. The regression analysis in variety conditions,
between the early age and weight,weight and back fat,with non-linear model and linear models,such as
Logistic, Gompertz, Saturation, Quadratic and Polynomial etc,were analyzed based on the testing data of
678 pigs in five typical pig farms of Hubei Province. The results showed that, the three modles (Logis-
tic,Gompertz,and Saturation) in a certain range are all suitable for researching on the growth develop-
ment on age and weight of lean pigs. In meaning of the biological sense, Gompertz model is better than
the Logistic model. While the Saturation model can get a good and simple fit. And this model didn’t
change transformation of metatype,with the advantages of developing revision formula. Logistic and the
Gompertz model is not suitable for study on weight and backfat development law, while Saturation model
has good biological sense in the development law of weight and back fat,and within the limits of the
growth phase of any weight,has continuous point forecast function about the back fat. So,the Satuartion
model is the most suitable fitting model.

Key words pig; early growth traits; model fitting
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