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Abstract: A group of individuals which included Grassland Red cattle(GLRC) and its improved
hybrid by Limousine(LM) was chosen as test population. Its population genetic variation was a-
nalysised in the level of molecule by the process of genome DNA extraction, PCR amplification of
microsatellite primers, fragment analysis with gel electrophoresis, allele analysis of every locus
and calculation of allele frequencies, polymorphism information content (PIC) and heterozygosi-
ty. Based on this, the body measurements traits and body weight were used to evaluate their
growth and development and the muscularity evaluation traits in the regulation of linear valuation
and slaughtering meaty traits were used to evaluate their beef performance traits. The relation-
ship of 21 traits and 8 microsatellite makers was analysised by means of SPSS. 6 microsatellite
markers were discovered to have positive or negative correlation with some growth and meaty
traits in the population.
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Table 1 Allele size and frequencies of every loci in the GLRC and its hybrid
JBE 37 S 3 K/ B #E Allele size and frequencies
Loci A B C D E F G H
FEH K/ Size/bp 123 129 137 143 147
ETH225  HJFZ4 GLRC  0.1098  0.4756  0.0366  0.2439  0.134 1
ZFp 4 Hybrid 0.1304  0.4565 0.0652 0.2391  0.108 7
FH AN Size/bp 128 136 142 164
BM2113 FFZIE GLRC 0,428 6 571 4 0 0
ZFp 4 Hybrid 0.2826  0.3478  0.3040  0.0652
FEHE KN Size/bp 201 203 211 217
IDVGA46  HJFEL 4 GLRC  0.5595  0.1905  0.250 0 0
Z2FP 4 Hybrid 0.2500  0.4792  0.0208  0.2500
FHE KN Size/bp 207 215 221 227 231
IDVGA44  ®JFELZ 4 GLRC  0.4405  0.0357  0.3690  0.154 8
Z2FP 4 Hybrid 0.2500 0.1250 0.2292 0.3125  0.0833
FF K /N Size/bp 130 134 140 146
IDVGA2  ®WJEZ4 GLRC  0.2619  0.3690  0.2262  0.1429
Z=FP 4 Hybrid 0.2500 0.2708  0.3750  0.104 2
F R KN Size/bp 171 175 179 187
BM1824 R 4 GLRC 0 0.619 0 0 0.3810
A< 4 Hybrid 0. 2500 0.2708 0. 3750 0. 1042
FE K/ Size/bp 193 199 203 217
IDVGA55  FJFELA 4 GLRC 0.3571  0.642 9 0 0
Z<F 4 Hybrid 0.3542  0.4167  0.0833  0.1458
F K/ Size/bp 185 191 197 205 221 225 229 233
TGLA44  BEJFEZ4 GLRC  0.500 0 0 0.0357  0.428 6 0 0.0119 0 0.023 8
Z<M 4 Hybrid 0.3750 0.0208 0.0208  0.1458  0.3958 0 0.041 7 0
x2 SAMWIBEMAESHEPHEMEENE A IER
Table 2 Genetic characteristics of 8 microsatellite loci Hﬂ ilé 4 EJ‘EL s EH]E @‘ﬁ%t s Eéfﬁ BM2113 %
in each population 7 BC AL AC HIXE T AB 2% 5451 2 2. 3 A . 3%
o 2R H i PIC K- (P<<0. 01 Fl P<<0.05), H.#& T BB, 2 1 45 i
BO g gy f%if‘? C (142 bp) X i B PEAR LA TE 000, e 4 P T4
loci GLRC  Hybrid pozvu}iiim R LR A BC B3 m T ABC P<<0.05), H AC
BM2113  0.3698 0.6432  0.5252  0.596 1 T BB Al AB(P>0. 05) , R WIS RN C(142 bp)
ETH225 0.5420  0.5943  0.5699  0.692 2 X PR E PR AT TEARONE R T e TR R R R R AR
IDVGA2 0.6736  0.6593  0.6763 0.718 2 AC Fil BC ¥ A C SEH AL S, Hirp AC i AB Z
IDVGAL6 —0.5218 = 0.579.4 06209 0.616 6 [F £ 22 5 35 3 T W 2. 3% K F- (P<<0. 01) . BC Al AB Z
;?AV](;;“ 2 i;z j Z Zf; ‘f 2 j:i : (0) 72‘1* Z I8 £ 2 S35 8 T 3K 7 (P<<0. 05) , 26 B 48 {3 3 A
) . . . .0 . o
IDVGAS55 0.3538 0.6120 0.4722 0.5659 CCLAZ bp) XA AHEAR WL R AT LU
TGLA44 0.470 8  0.6204  0.6191 0.660 7 W 5 AL, A R SE R ORCPE R b A
Hyf 0.4834  0.6308 0.5808 0.6407 ETH225 ZEH A AD fie Kk, 5 2L A BD [A] #Y 22 5 35
ELS i B 7 B K AE(P<<0. 05), Hm T2 K7 BB fil BE.
0.578 0 0.7034  0.6707
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Table 3 Significant test of every trait mean for various genotypes of IDVGASS

HE A A AA BB AB AC BD

Genotype 193/193 199/199 193/199 193/203 199/217
FEAKLN 3 10 16 4 5
% Body height /cm 123.5+1.5° 122.9+3. 6" 122.241. 8" 128.3+£2.1**  125.4+3.6"
+ 7 &R = Height at hip cross/cm 130. 84, 5" 129. 444, 2° 128,442, 5" 133.8+3. 6% 131.442. 6%
Ak v 5 Height at capitulum /em 121,043, 6° 119.3+2. 6" 117.5+2, 3" 123.5+2. 5% 122. 04 3. 4°

TE[F — 4T A5 A a.b.c SRR /NG 01 04 B 8] 22 5% .35 (P<C0. 05) s B3 A B.C S AR RS 5 5) ) 4 48 ) 22 S5 4 W 3%
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Table 4 Significant test of every trait mean for various genotypes of BM2113
He ] A BB AB AC BC
Genotype 136/136 128/136 128/142 136/142
FEALN 7 15 8 6
JiE FEl Gam girth/cm 105. 143, 1 103. 544, 2" 107.14+2.6° 108.5+3. 14
% A Net meat weight/kg 230. 05420, 83 225.04417. 75" 235.6349. 21" 244.17+11. 26°
P % Net meat rate /% 49,2141, 75" 47,9741, 53" 49,8841, 18* 49,4841, 36°
x5 WIEREMETH22S AREFEEERAEESEEZRERE
Table 5 Significant test of every trait mean for various genotypes of ETH225
He R Y BB AD BD BE
Genotype 129/129 123/143 129/143 129/147
FEAR N 9 7 13 5
[ A 96 Waist corner width /cm 44,941, 1% 46.3+2.2° 43,541, 8" 44,642, 2%
H3% 6 Al UL, 7E& W A A R BR LB AR AME 4 SEALEEA C(211 bp) XF 5 AWMU BT 7 AR &
AU BEVE 3 bk L B IDVGA46 FEH A AC JRH IR RBR AL &R ANE B son . 78 i i

e 2 (P <C0. 01) 8% 12 3 (P <C0. 05) /N T~ 58 (K Al
AB.BD LA K& BB, [RIEF /)N T35 A RS A A 5 XoF [ JEE 1
L IER A AC B3 (P<<0. 05) /N T3 [H A BD, [A]
/N TR A/ AALAB A& BB, DL 45 HRFEW

B SR AN A RS R S A MR O T
FER AL AC B3 (P<<0. 05) Hif 2 3 (P<<0. 01 ik
T BB.AB K& BD, &SN E K C(211 bp) X4 1Y
A PR e B A 1800
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Table 6 Significant test of every trait mean for various genotypes of IDVGA46
I K Y AA BB AB AC BD
Genotype 201/201 203/203 201/203 201/211 203/217

FEAK N 4 3 15 6 9

W Withers 5.8841.93% 6.67+0.58" 6.4340.98* 5.2540. 69" 6.7040.61"
J& % Shoulders 6.501. 47 7.0040. 50 6.674-0.94° 5.67+0. 75" 6.7340. 55
JEJ= Loin thickness 5.7541, 94® 6.8340.76% 6.57+1.27" 5.501. 10 6.87+0. 89"
KWL Thigh muscularity 5.88+1.93" 6.83+0.76* 6.77+1.10° 5.50+0. 89" 6.90+0.68*
BB AME Buttocks shape 6.63+1.80" 7.00=£0. 50° 6.63+1.29" 5.75+0. 82" 7.06=£0. 76
il /& E Carcass weight/kg 267.6+21. 8" 285.5+10. 4° 277.8+£17.5° 255.4+22. 8 281.7+£13.5°
J& 5Z % Dressing rate/ % 57.741.65% 58.540. 76" 58.341. 462" 56. 241, 48" 58.941, 93"
# P EH Net meat weight/kg 226. 5420, 0" 240. 2+10. 9° 234.1+15. 8 214. 6+20. 9" 241, 3417, 9"
%t # Net meat rate/ % 48.841.72® 49.241. 33" 49.141. 58" 47.341.67" 50. 5+3. 62°
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H 2 7 A 0L AE T R L R A7 BM1824
FER AL AD 835 T3 F & BB 1 DD(P<C0. 05),
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bp) 5 8 e A 1E KON 5 % M R IR, R R CD
WEETRNIA BB Ml BD(P<C0.05), H#& T DD

1 AD(P>0.05) . B FE P C(179 bp) X g ¥
PR IER X T IR 43 Motk L SE A AD &
F TRRA BB A1 DD(P<<0. 05), Hi T BD M
CD(P>>0.05) R EMFF AC171 bp) X 2R #:
REA IR,
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Table 7 Significant test of every trait mean for various genotypes of BM1824

B R A BB AD BD CD
Genotype 175/175 187/187 171/187 175/187 179/187
BEAREL N 6 3 19 6
& Loin thickness 5.42+1.16" 5.884-0. 75" 6.83740.76° 6.2741.41" 6.7541.33"
+ 73 E Height at hip cross/em  127.5043.15"  128.254-3.40"  133.334+2.31°  130.0343.47® 131.00+4. 00"
&7 Chest depth/cm 67.0841.43"  68.88+1.32"  68.67+1.16®  67.79+1.78"  70.67+3.55°
8 AT UL, 7E & W T 2 A ILPA B B PR WEF AA fil AD(P<C0.05), £WHEMIERN E

b A TGLA44 ZRH A EE M ERE K, B &5 T
FEHA AA AT AD(P<<0.05), AE W% AA F1 AD
s X TR ANE R A DL R AR R
FHA EE W% & FRKEA AD(P<<0.05), H AE

(221 bp) XF & W S R SME S5 LA BE B o MR
AR | A B LA K v P 45 S P IR AT TE A%
A8
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Table 8 Significant test of every trait mean for various genotypes of TGLA44

FEH A AA EE AD AE

Genotype 185/185 221/221 185/205 185/221
FEAK N 7 5 10 6
EH Withers 5.9341.40" 7.06+0. 90" 6.10+0. 66" 6.6740.52%
JEJE Loin thickness 5.8141. 50" 7.2640.99° 6.1541.06" 6.7510. 69"
B HAHME Buttocks shape 6.73+1.31% 7.36+0. 99" 6.20+1.27" 6.88+0.67%
A E Body weight/kg 491.1432. 6" 513.8420. 3° 477.8430. 5" 496. 2416, 1
fi AT Carcass weight/kg 273.6+17. 9" 291.2+11.0° 265.34+23.9" 278.9413.6"
%A E Net meat weight/kg 229.8+15. 6% 246, 4+11° 224.2422. 1 233.4411.8%

3.2 XFEFHENRIEMRIE

3 3t @ A5 45 5 5 A R A — Bt 5 A
3.1 EAFHERASHGEETSR BRAAEZSRT . AR W — 2 B i

205 B & & (PIC) Ml 2% A % (Heterozygosi-
ty, HD P2 R s BEAR a8t 4% 48 5 R/N DN B2, PIC
1A R U B A N SR DR R — Bt 2 L R R
KB N K 2 PIC K 2 A 5 /N ik B B4 Y
WALAR SN R PRI I /NG AR S SRR L
8/u\mﬁzﬂir“uﬁaﬂﬂﬁii’égkﬁﬁ“%%u’“/\ IR 5 b 36 A 3 1 1 B A A e
B v S =1 A N S T P e S Y N R My, RSB R RN,
KRR AR RN,

FIAF 5T B FAth K BIF T 45
6 P A9 fol TR R (VAN [ AR BT 5E 4

AN AL i A IR

RAUESE

ﬁtE’JﬁFﬂiﬁinnﬁFKIﬁ]o PR DA AN TR F) B A AN 8] £
B A BN N 225, X — M e
TR
AR, [F—
XF T AN R ARIC A8 XA IE G800 AT BT A [) A ke 7 26
G140+ oy E
B IE EIEOTSE
R MG O AT R 8 R, A BEAG I 3 45
ARWFTERR T E AR AR A

PR



2 3 T [ A B RLAT A8 B G Ze b 2 B B8 4% 700 5 55 P PP R A A LR BRI AT AT 133

UL BEPE 3 AR Sb 3R 5 1 % S 30 L WF S AL
AN GXET AT BE T ST EE R OR UL, W] RE 2 A — R B R
2, WIARBEIE R0 3, S R i L KRB 5T
FERPEAT HOIIR A BOF 5T, AR DR AT S 45 2R 1 1 o
P,
3.3 XTHRAMEREMSER

ASHIEFE [ BF 2R T P A LD R B 23 PR A
S AR BR AR O 1 £ G PR RE RO F5 4 MBS SR
2 FITIE PR M S A & L A A e 2 M
PR IA D TR A 2 P A 2R T 3 PR 1 UL PR 2 3 3
ARAT DURL I DY 72 L A 31 2 i b e J 20 A 19 1A P A

ap
HE o

4 N L

N R ARIC B AR I3 F 7K P B
Y it ol R i 2 A e FO TR e ol R A BEAT 1 AR E AR AR
ST,

KA 6 A TR bRiC A B R R K H A il
K2R B R L SRR A7 7E IE s o, Hop IDV-
GAS55 ZE7 FE R C(203 bp) XA E | 73 m Fsle
Uy e 3 AR RO IR B A IE 800 ; BM2113 % {7 3% A
C(142 bp) X R |15 A 5 NG P 5 46 R LA IE 4K
N ETH225 S5 5L A (123 bp) X HE /98 B A 1E
RN s BM1824 25437 FE R A (171 bp) XF + 53 & Al
TSP bR B A I KR L B R C(179 bp) X i I
Pk BA IERUV s IDVGA46 250 3L K C(211 bp) Xf
5 ANWUA BEVE S PR E B LA L S R L |

HNE UL IR PR TR | S 3R v TR E RN TR SR 55 8 S A
FHMEIR B U800 s TGLA44 S B E(221 bp)
Xf & W R B AN S LR EE D 4 PR R A
I s LA R ¥ PR B A T S A P PR AR LA IR

B2 3K

(1] #ike, THAE. BFUJRL0 4 5 R R B 4 52 Jim 1 o JOR
MIWLERLT]. B4R 235 ,1999,25(1) :32~33.

[2] TutFF. T4 il 5 Rk ee /i) ], 8 2
#,1998,24(3) : 25~ 26.

[3] BEMAR G ], PR D W, & S FrElRism
[M]. s, £ 4 RS, F 9. % 3 . L.
Fh2# AL, 2002, 463~471.

(4] £@E.E M,8EF,%. M TE DNA 5T &4
WA R ERC R W WG], B & B,
2004,24(3) :285~288.

(5] = fii,F #,. W, R DNA FRidxl 5 A~ dsh s
A A/ B GSAE EE R R ()], 35 Mool K= 53R,
2000,4:5~10.

[6] Napolitano F, Leone P, Puppo S.et al. Explotation of
microsatellites as genetic markers of beef performance
traits in Piemontese Chianina crossbred cattle[ J]. J
Anim Breed Genet,1996,113:157~162.

(7] WLrHy, EAEA . RO, T TR DNA MR B R
SRR G BA 2438 4 A K MR Y st A AR e [T ], A% %
#12,1999,6:621~626.

(8] ‘Wrertly. 2t KM R 5240 N T 4 4R MR B3 43 5 0k
[J70. #4447 ,1999,25(4) . 17~19.



