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purpurea) | J@ BEVKH (Agropyron cristatum) |} 5% 5 (Achnatherum splendens) 3 # (Artemisia frigida) Y'Y
B (A, dalat-lama) % ;5 BB D B (Achnatherum inebrians) . Ji B (Stellera chamaejasme) /0 & ) B &
(Oxytropis hirsutiuscula) %5, WH BB S 50% ~70% 51,
1.2 &X¥sH

B[R] 2 2008 4F 11 H —2009 4E 10 H o 7R iS50 Rk N THORS 5k T 2008 48 11 H AErh iCRh B 4E 4 1]
77 % . BEALIEIA H A& AR 40 HL TR ER A .
1.3 4R E2An 2R A

AR IR 4156 2F 100 H I Wrgs, se I A 7L . Wi & 180 H & 26 3E 78 K AR W 17 iUHOIE & I 44 % ML 7 ik b A1

Bseaik oy, % 22 BRER I 26 3 0~ 180 HIS A KGO0 . WIAEEAE G AR 1 h e M) LA AR & oAt i 3 Y

WEYGE R R E PR A A PR R LLE M TSC-100 BUHL FFR KRG BE Ry 0. 02 kg,
1.4 By A 22 Fo o 7 5 ik

K Excel 2003 % $c¥a dE 4790 4 55 A FIRE B, SPSS 16. 0 o il 42 1k 51 09 72 ) 47 2 B0 31 A Mar-
quradt YEAG TR X [F] H AN R 2405 26 F T 0 N 75 2000 2 R B &R LSD T 2 HE I
B, CurveExpert 1. 3 #E47 S50l it KUl iAE . Ry 2 R mgk 1 R, K. W, b ¢ H g
MR TR (k) s A VA E G IR Z0) s B i B s C WAERKHMIES G w AUk E .,

#& 1 Gompertz B0 Logistic B R ZRA R HEBFITESH

Table 1 Expression and characteristic parameters of Gompertz model and Logistic model

B Lk 3 5 A (w) The 315 H % The KA E The 71315 AR ARXT A2 4 F The
Model Expression inflection body weight  inflection age biggest daily gain Instantaneous growth rate relative growth rate
Gompertz W,=A « e~ ¢ Ale 30X (InB)/C Cw W.CUnA—InW) C(nA—1nW,)
Logistic W, :H;ﬁ A/2 30X (InB)/C Cw/2 W.C(1—W,/A) C(1—W,/A)
2 ZERESW

2.1 HHwmlhaiFHdmERAERILE

] — 238 LA AN TR ) 2Z T o R H A N B0 0 A B 2 i) R AE K 22 5 (P=>0. 05) s FI B H A 9] 4B & 4
A ABEZH 2 5 (P>0.05) (£ 2) AHH 5 HBH A5 RRAK & TRE(P<K0.05), 2 -3¢ & Z . F
B A E R H A A SR T BB H 40835 (P<<0. 05) , Hofl Z (8] Jo 25 5 (P=>0. 05) 330~ 180 H % ¥ 8 0 5 H 4t
oo B BRA K S T HEEH 404 VBEE (P<C0.05)
2.2 HHabhaFEdmERERGMS

R B A2 B Gompertz BERIUAT Logistic #5754 K il 28 3004 2 80l 18 A4 B (R L3 3.
Gompertz i £k il Logistic il 2 #F REAR &7 M 40L& 45 H 4R 5% H 402 BESS A9 AR Klh 46 36 BE (R 7 0. 99 LU
Fo RP R 1, SEChRHEG) R/ 1 B Y () 8 55 aﬁzﬁ%tﬁ#“% HEIX 2 R LR 3 . Gompertz #5513 4 45 H i
8 BESRAR R T RSO BT L Logistic BEAIILA H B H 412  BEGAE K il R AR BT

A& ZACH A EEH MR R B4 A E’Jwii*ﬁ%%&z(i% 4), H Gompertz BIRULA 1R H 412 VBESE 1 45
RUOH 551k 60. 15 F156. 24 d, BPZERE H AN R £ K R . A J67E 60. 15 H % (BESETE 56. 24 H I3k B p K 5

o A T R A R PR A Sy R BN L SR A SR BRGS0, 73 kg, H Logistic BEEVLG Y 1 EE H 40

/A\ﬂ%@%%,ﬁ Hi Ry 78,20 172,08 d. Py UK EE A 26 8 BE GG 1. 27 kg R H A0 B = H 49500 H ¢ A 2212~
22 d PR AR EANZE 1. 75~2. 48 kg, MIREE B #1110 2618 K B 90 %6 (Thoeo) T TG B [0 F o (5% H 408 > 45 H
W= B H A B >R H A BE(GR 5) 0 FEHAH Tooo IR/ T 5% H 40 100 BCRA B Gl 20 A S-S (55 H 20
R AR H A ok H O E BRI AR KRR AR KRR 2 4G S5 - X 3R B R B 40 0K 7 8% - 40 B0 W 45 4
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WA KR T EHp
2.3 HHmfgiFEHmikE LaaS &
FEH A2 BRSNS BE A2 BRSSP WA S 5 AN T B AR LA R 6) R A A L BE SR Gomp-
ertz R PEAT IR 00 5 155 H 402 BE 25 4% Logistic #4558 547 (4 8 000, ) 120 H % A4 S 30 8 2 /0 F 500 4 .
X2 T 120 H i i 26 2 MR 405 A8 A o X6 84 180 T A IR WS R 8 4 3 IO T 5 | £ o, B3 3880 0 32 Y

K2 BEXLHAGEFHERRERKER

Table 2 Comparison on cumulative growth of body weight of crossing lambs kg
Eikdy T3 A 30 Hi 60 H it 90 H % 120 Hi#& 150 H i 180 H i#
Group Sex Birth weight 30-day old 60-day old 90-day old 120-day old 150-day old 180-day old
FrH 4 TG S 4.7340.69a 11.3740.84 A 20.49+4.01 A 26.21+4.78 A 27.67+4.70 Aa 31.68+2.52 A 31.9442.47 A
40) 37 (36) (36) (36) (36) (36)
Frian TG ¥ 4.384+0.60 ab 11.984+2.68 A 21.17+2.15 A 26.624+3.09 A 28.134+2.89 Aa 30.46+1.87 A 30.32+0.87 A
40) (36) 34 34 34D 34 34

M4 WSG - 2 4.4740.36 ab  9.194+1.58 B 17.4942.63 B 21.98£3.61 B 25.3143.12b  27.30£1.30 Ba 27.58+1.94 Ba
(40) (36) (36) (36) (36) (36) (36)

HEEH 41 WSG ¢ 4.21£0.32 b 9.11+1.70 B 17.47£2.82B 21.794+3.38 B 24.16+2.98 Bb 25.0442.32 Bb 25.13%1. 80 Bb
40) 37 (35) (34) (34) 34) 34)

[ —FI AR F /NG B 08 78 57 183 (P<C0. 05) s AR KT T 8E3R0R 28 R & (P<<0. 01 . $5-5 AR WL =6 ROBat . B3 2 O - 398 & A v
7. TG F1 WSG 43 351 o Hbt i 1 40 6 3 AR se 38R L F B9 AR e e — AR i A . R L.

Different letters in the same column mean significant difference (small letter for P<C0. 05, capital letter for P<C0.01). The number in bracket was
the number of observed sheep. Every data was expressed by average + standard error. TG and WSG are stand for F; lambs of Gansu Alpine Merino

and Texel, White Suffolk, respectively. The same below.

R3 2HNAHEAENSHMAITENNEE

Table 3 Fitting degree and parameter evaluation of two fitting curve models

4 Group T 5] Sex 8 Model A B C R? SE
A TG 2 Gompertz 32.953 3 3.985 1 0.694 5 0.994 37 0. 96
Logistic 31.631 1 14.816 5 1.067 0 0.992 04 1.14

e TG £ Gompertz 31.007 3 4,733 1 0.829 2 0.997 45 0. 62
Logistic 30. 140 0 18.889 2 1.252 6 0.997 38 0.63

M B H 41 WSG 2 Gompertz 29.029 6 3.990 3 0.668 3 0.995 97 0.71
Logistic 27.788 0 14.894 5 1.036 2 0.997 33 0.57

H B H 40 WSG L Gompertz 26.045 6 4.5510 0.791 6 0.993 82 0.81
Logistic 25.2375 18.502 0 1.214 4 0.998 47 0. 40

x4 ERTHERFHEERSY

Table 4 Parameters of body-weight gains of crossing lambs

HE P51 (8] Py i fk i 5 H I RAKH¥E I IR A= < ¢ AR AR R
Group Sex Model The inflection body The inflection  The biggest daily  Instantaneous The relative growth
weight (kg) age (d) gain (g/d) growth rate rate
FH Al TG 2 Gompertz 12.14 60. 15 279.02 8. 38 0. 69
2 Gompertz 11.41 56. 24 315.37 9.47 0. 83
H 5% H 41 WSG 2 Logistic 13. 89 78. 20 239. 88 7.20 0.52
2 Logistic 12.62 72.08 255.43 7.66 0.61
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x5 HBHEEGFEZFH Gompertz 1 Logistic B £k 5 TR Tiooo L

Table 5 Gompertz and Logistic equations and comparison of T,y of crossing lambs

4 Group PES] Sex FE A Model i £k J5 7 Equation Wi 2k Asymptote (kg) Tio90 ()
HeH A TG 2 Gompertz W,=32.993 4 50 170880 32.993 4 133.23
Logistic W1 :% 31.6311 123.56
P41 TG 2 Gompertz W,—31. 007 30791.733 1—0.829 2 31.007 3 111. 60
. - 30.140 0 ) .
Logistic W17—1+18, 339 20— 127 & 30.140 0 105. 25
HEEH 41 WSG 2 Gompertz W,=29.029 ge— 0 IT0008% 29.029 6 138. 48
.. o 27.788 0
Logistic W, = 1711800 50 10w 27.788 0 127.23
HEEH 41 WSG 2 Gompertz W,=26.045 ge—c" 71 OO 26.045 6 116. 90
. _ 25.237 5 o - -
Logistic W, 1718.502 00 1271 25.237 5 108. 56
K6 BEERTAREFHETNESHITELE
Table 6 Comparison on practical and predictive value of body-weight gains of crossing lambs kg
Hiy e R ) AT 30 H#% 60 H % 90 H#% 120 H i 150 H i 180 H ity
Group Sex  Model Birth weight 30-day old 60-day old 90-day old 120-day old 150-day old 180-day old
el an TG 2 Gompertz 1. 40 12.06 19.95 25. 65 29.08 30. 96 31.94
Logistic 5.19 11.49 19.73 26.19 29.52 30. 87 31. 37
BV 4.73 11. 37 20. 49 26. 21 27.67 31.68 31.94
FH g TG 2 Gompertz 3.93 12.59 20.92 26.12 28.77 30.01 30. 57
Logistic 4.71 11. 85 20.92 26,77 29.09 29. 83 30. 05
NN 4. 38 11.98 21. 17 26.62 28.13 30. 46 30. 32
HEEH 4 WSG 4 Gompertz 3.75 10. 17 16. 96 22. 04 25. 21 27.00 27.97
Logistic 4.42 9.67 16. 69 22.48 25. 64 26.99 27.50
2 BR AR 4,47 9.19 17.49 21.98 25.31 27. 30 27.58
HFEH 4 WSG & Gompertz 3.31 10. 23 17.05 21.50 23.88 25.04 25.58
Logistic 3.89 9.59 17.00 22.07 24. 20 24.92 25. 14
SEBRAE 4.21 9.11 17.47 21.79 24,16 25,04 25.13

SLBR{E Observation value.

3 iFig
3.1 HHgmde g i o AR ot

IR EAH A A SR T A B H 2,30~ 180 HIR R N H A A B ZRAERKE TAEH M
O VBERE . ULHRR T A R A s 4k R T ACAS SR 2 RE 7 3R IR L A R R . SO ST E N BRI
Fi 563 (4K 2 600~3 500 m)BFFE T LA B% 4 o AR 5w 6 7R S ACA  UH R 8 1L 410 6 3 BEAS 19 2 S 380 L 45
R WIRE 78 28 IR 2R 52 20 B ) A T AT ) T G0 AT TR 5 IS R 1 S R A R R B L HAB A A AR A A5 R S
AR —B, BAVLAENT ZE A RIS S0 R L A3 0T LS T T G W R T A L B 4 R 4 R R T A 0 AR R R R
S ) 8 SEVERE S R AL G T I AL A . R H A Toooo FEE/NF 5% H 4, R 2R E A FEERH
AR T B H A BT R 2 A AR A A T R L AR R R[] B e AR R B A A R K S 0 Bk B 1Y
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BRI AR R A DN AE RKORAE L B O R AR T E B A TR A R A KR T R A . Bt T LA R
JE e R 7/ R S v B B e
3.2 FRF&AREHRL RERLY R 5 MR

TE B K0 T AR AL Tt [ i 4 T SPSS 16. 0 Fl CurveExpert 1. 3 BiF A 1F 2 FpE2E 43 Hr (0 25 S AE
25 AHAHHZ T CurveExpert 1.3 #/E T A &) SR AL 0 F S0 41w, Rt TG & . U6 8 (R 4
T 1o 2R A HOR BT . Gompertz B I Logistic B 404 BEH7E 0. 99 DL b 04 R BE w8 . 9F ELIL& i 4 £
THE 5 S BRI {E 2 [ B W) A BRI 2 R RLER RR AR A s LS e A A H A iy R A K f2 . (H 2
ARSI 5 F T - Gompertz BB G Re H 40 A K i 20247 T Logistic BEAL, M F §% H 40 40 /2 838 & {4 /] Logistic
BERY, F RS T RO A B A A A Ay SR 5 W JE R S TC A P R L IR AR L B R N R TR A
BEMRRENAERKIMZL S50 Gompertz BRI ZAL T Logistic SR, AKX I8 45 R 5HA A — i )y .
I S BRI R X TR AR KR AR K SRR R , Logisitic A8 S 4538 ; Gompertz 5738 A i id
T A KRR 9 A4 K A . Malhadoa 465 ] — R SRR & 7 AR IA 26 5 Y 2E 19 2 58 — I A Kl 48 4
%8 Logisitic BRI BEH& 4T F Gompertz B, Topal 2572 B Gompertz $ 5 | Logisitic £ 7 fil Bertalanffy &%
LT Morkaraman Fl Awassi B 28 i) A K il 26, 45 3 3£ B, Gompertz BB #] & Morkaraman 26 3 £ 45 idi » 1M
Bertalanffy fARI 5 Awassi S5 AR EAF. BRI UL 0 SR R HEAR R i@ BE R AT B AN [A] ., Logistic
RREALE S B H 40T RS B R H A0 AR KB AR KB R IB A K. ] Gompertz BB Logistic 15 14Dl 5 4y
AR B A R AR A AR T DU R ] S A B A B AR L DA B R PR R IR S R AR KW T L R
) S
3.3 BAKERAHTEAEHFAE

HY 2 iR R A0 Ty R S 00 A A (R S D A 2 ] 1 2 B T DA R B A B b [ O Ay e T R A T R
T FARMES 0 B, il 4 0% SEE/N TS THE . R RAHE BT 2 ol 55 SR W S 60 S BT S RS L A G D 4
B J5 BB P HORF 25 7 dy vz 7 9 B ok b SN ASE AR A 48 2 W R A0 R AT AR PR A S T
J5 28 R T BRI ATE ) 5 i R v S R B A VB SG AE KO B 28 S I | R B R R AN TR O E
B A%
4 g

DFH AR A KA T B 40 8 A g e m O 0 2. el UG R H g e sc H & 2 T g i
MALHG . FEEFRET T EVGE AR H AR Al G

2)Gompertz BEHRIFI Logistic 18 511 GEAR L b A5 400 RF H 20 A 1 % H Al B it 2k . (HUZ AN [R) 9 5t b SR A L B
R AT REAN ) o AT 251 R Gompertz BERIDLGRe H 402 L BE 26 AR K TR BSOR BU4F 5 Logistic £ B 4LL 45 H B¥
HAA BEEAER I ARROR B R R Sh W) A KA i R b HE R 6 CurveExpert 1.3 #0f4:,

)INE HE L b A 4 R H W 4 R T S A K S B I D A S 95 5 ) 5 R B BRSSO R M
FEREMAERW ) RS ARG .
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Growth models and hybrid vigour of the F; lambs of Gansu alpine merino
LI Shao-bin, WANG Ji-qing, CHENG Shu-ru, LIU Xiu, YAN Wei, ZHANG Bao-yun, LUO Yu-zhu
(Gansu Key Laboratory of Herbivorous Animal Biotechnology, Faculty of Animal Science and
Technology, Analysis and Research Center, Gansu Agriculture University,
Lanzhou 730070, China)

Abstract: The growth potential of Gansu Alpine Merinos was studied to select the optimal cross combinations
and provide a theoretical basis for rationally using germ plasm resources. Logistic and Gompertz model were
first used to fit the early growth progress of F, lambs of Gansu Alpine Merino, Texel (TG) and White Suffolk
(WSG) breeds. At the same time, the observed values of growth and development of crossing lambs and pa-
rameter evaluation were analyzed to evaluate the hybrid vigour. Two models had a goodness of fit =>0.99. The
Gompertz model fitted well for TG but the Logistic model was better for WSG. The growth inflexion of male
lambs and female lambs of TG was 60. 15 and 56. 24 days, and the inflexion weight of male lambs was 0. 73 kg
higher than that of female lambs; the growth inflexion of male lambs and female lambs of WSG was 78. 20 and
72.08 days with an inflexion weight of male lambs that was 1. 27 kg higher than that of female lambs. From
1-month-old to 6-months-old, the cumulative growth of male and female lambs of TG were all higher than those
of male and female lambs of WSG (P <C0. 05). The biggest daily gain, instantaneous growth rate, relative
growth rate and mature weight of model parameters of TG were all larger than those of WSG, while the aver-
age To9 value of TG was smaller than that of WSG, which means that the early growth of TG lambs was bet-
ter than that of WSG. The TG crossing model was therefore better than the WSG crossing model.

Key words: first filial generation of sheep; growth model fitting; parameter evaluation; cross combination.



