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Comparison of production performance among F1 hybrids of
Leiqiong yellow cattle and different beef breeds

LUO lJiazhi, LIU Qingshen, YANG Zhenwei, KONG Lingxuan, LI Bin, LIU Yugqiang, LIU Dewu, LI Yaokun
(College of Animal Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To analyze the current situation and existing problems of cross-breeding utilization of
Leigiong yellow cattle in Zhanjiang, promote the application of the hybrid improvement technology of Leigiong
yellow cattle, and improve the production efficiency and economic benefits of beef cattle. [ Method] We selected
SimmentalxLeiqiong F1 generation, LimousinxLeigiong F1 generation, AngusxLeiqgiong F1 generation and
Leiqiong yellow cattle as the research object. Under the same feeding conditions, 390 hybrids of F1 generation and
Leiqiong yellow cattle including newborn, 3-month-old, 6-month-old and 24-month-old cattles were selected, and
their body weight and body size indicators were measured. Three 24-month-old F1 hybrid cattles and three
Leiqgiong yellow cattles were slaughtered, and the longest back muscles were selected for meat quality analysis.

[Result] Limousin cattle had obvious effects on variety improvement through hybridizing with Leigiong yellow
cattle, especially in improving the birth weight, 24-month-old weight and body size development. The meat

tenderness of LimousinxLeiqiong F1 generation was better compared with other three groups, while
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SimmentalxLeiqiong F1 generation had the worst meat tenderness. The eye muscle area of SimmentalxLeiqiong

F1 generation was larger than that of Leigiong yellow cattle. The eye muscle area of AngusxLeigiong F1

generation was larger compared with other three groups. The shortcoming of white beef in Leigiong yellow cattle

was improved in the F1 generation of three hybrid groups. The essential amino acid contents of

LimousinxLeigiong F1 generation, AngusxLeiqiong F1 generation and Leiqiong yellow cattle were not

significantly different, while the essential amino acid content of SimmentalxLeiqiong F1 generation was

significantly lower than that of Leigiong yellow cattle. [ Conclusion] Limousin cattle has a better overall

performance in improving the body shape, growth rate and meat quality of Leigiong yellow cattle.

Key words: Leiqgiong yellow cattle; F1 hybrid; growth performance; meat quality
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BT B B R A KR L5 T, e bR A 1 2
TR E e Ko 3 A 44584 F1AR B A o A
FRTRERBEEA (P<0.01), Ui 3 4584 F1 AR
kR T AR R R M RE, B BRI AR A4 T

o MR A4 T A2 AN 2 A ) AR AR T 4y ) B
EEHH AR T 60.55%. 51.99% F1 50.43%, H.
B 2% AR T e K o

*1 EREFSTERMASRRZ F1 REKELEHRK"
Table 1 Growth and developmental traits of F1 hybrids of Leiqiong yellow cattle and different breeds of beef cattle

i i U ke Wiom  FEEem HAHem H@C(::tm
Age Breed Body weight Body height ~ Hip croop height Body length
measurement
WA e 28.24+0.51Aab  65.57+0.78Aab  69.00£1.02Bb  57.71+0.92Aab 70.43+0.61Aab
Birth SimmentalxLeiqiong
FE 2% 29.83+0.42Aa  66.77+0.34Aa  70.30£0.31Aa  58.93+0.62Aa  70.82+0.40Aa
LimousinxLeigiong
S 27.9540.32Ab  64.91+0.34Ab  68.00£0.33Bb  56.55+0.28Ab  68.36=0.24Ab
AngusxLeigiong
HIR 18.58+0.35Bc  60.38+0.32Bc  62.71£0.34Cc  53.9240.30Bc  61.35+0.40Bc
Leiqiong
3FEE [T /S 109.50+2.32Aa  86.17+0.95Bb  91.50£1.59Bb  87.00+1.77Aab 104.83£2.90Aab
3-month-old  SimmentalxLeiqiong
GRS 112.93+1.58Aa  87.84+0.61Aa  92.57+0.75Aa  87.16+0.69Aa 106.98+1.10Aa
LimousinxLeiqiong
S 93.77+2.51Bb  84.62+0.45Bb  89.00+0.75Bb  84.54+0.33Ab 102.77+0.52Ab
AngusxLeigiong
HE 67.621.16Cc  76.54+0.33Cc  79.59£0.45Cc  76.96+0.34Bc  93.28+0.66Bc
Leiqiong
6 1% Ak 178.14+4.38Bb  95.71+1.17Bb  103.14+1.03Bb 103.00+1.94Bb 127.00+1.05Bb
6-month-old  SimmentalxLeiqiong
GRS 194.33+2.40Aa  98.44+0.46Aa  106.23+0.37Aa 108.28+0.35Aa 130.72+0.48Aa
LimousinxLeiqgiong
S 160.77+2.32Cc =~ 93.77£0.47Bb  98.77+0.67Cc  97.92+0.71Cc 122.85+1.05Bc¢
AngusxLeigiong
EiE 140.35+0.76Dd  89.94+0.36Cc  94.74+0.35Dd 100.91+0.67Bb 119.71+0.66Cd
Leigiong
24 H ¥ (S 357.05+14.16Bb  122.80+2.50Aab 129.00+2.81Bb 139.00+2.88Aa 175.40+1.72Bb
24-month-old  SimmentalxLeiqiong
GG 398.37+16.32Aa  123.83+3.00Aa  132.67+£3.09Aa 140.17£3.47Aa 184.50+2.28Aa
LimousinxLeiqgiong
LRI 331.02+12.05BCb 116.80+0.97ABb 122.80+0.58Bb 125.20+2.62Bb 178.00+1.84Aa
AngusxLeigiong
it 289.43+6.56Cc  111.6240.91Bc  115.77+0.56Cc  120.77+1.80Bb 169.54+1.77Bb
Leiqiong

DR R S BB RR K ANE

FEN A T £ FEF0.01420.0589 B F K F(LSDi%)

1)Different capital and lowercase letters in the same column of the same age indicate the difference reaches 0.01 and 0.05 significance

levels respectively (LSD method)
R %

B T AR TR AR FLARTE W 3L 5 AN A
H SRR & B S T E s s 4 (P<0.05), 3 H
W AR B 43 0l LU B B AR R T 67.01%- 61.83%
1 38.67%, 6 H A&7 Al b B I s A4 1
38.46%- 26.93% Al 14.55%, 24 H A5 &5 5Lt

EI AR E T 37.64% 23.36% 1 14.37%. H It

%N, 3 28

B B AR A o B R N P AR K

TERIAER 24 AR EL 34

4 F1L AR, FIE RV RS 24 Hilg

% FIRAIH

S AR R bS (R i RS i
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FREEEE A (P<0.01), Vi AN EEEE KT
27 A5 E I A (P<0.05); FIH 24 5 % 5 2« 1 1R
FEI WY (2 35 K T E 3 4R (P<0.01); 1M 74 75 4 A0 75 B
AR 22 AN B2 24 PSR TR 24 L TR IR B
A T R A R v T
10.94%- 14.60%- 16.06% F1 8.82%; 24 H #1174
N E A S NN e =N e SN ) B

FRE T 10.02%- 11.43%- 15.09% £ 3.46%; 24 H i
122 55 Z LU T8 B AR I AR i Tl s R ARG 1
Bl B4R T 4.64%- 6.07% 3.67% F1 4.99%. H
AT, 3 HAAS A F1ARH, R 220l BB B 4
NI E S 5L
22 BERE4S5TRGEMRFEAXZERAMRE
&Ly
22,1 HARBEHESSE HHEETE@RITFAL
R ZR K 77 DA B PRSI AU VT 58 PR B 43R, S
ORURE S P SVE R 1 — N ISR AR, s RIET )
/N, GyREIES . R 2 g SRR, B KNI N
B> T IR 4> TR 4> FI T A, R AR
I 5 22 B A I AR A TR B 4, R R R
FEE B, T VPG R 4 1 A O A 2

*2 BERFSTERMALGHREZ F1 KB REIEER"
Table 2 Physical indexes for meat qualities of F1 hybrids of Leiqiong yellow cattle and different breeds of beef cattle

i o B fi/ke AR AL AR /em® e

Breed Shearing force Loin eye area L a b
[l 5.80+£0.25Aa 73.05+0.63Bb 34.51£0.27Bb 20.09+0.68Aa 13.72+0.75Aa
SimmentalxLeiqiong
FIE A 3.71£0.23Cc 60.30£0.43Cc 33.68+0.48Bb 16.89+0.85Bb 11.34+0.67Ab
LimousinxLeiqiong
S 4.19+0.24Cc 83.20+0.55Aa 37.05+0.37Aa 16.02+0.93Bb 13.13+0.79Aab
AngusxLeiqiong
EiE 5.00£0.20Bb 61.33+0.88Cc 31.85+0.40Cc 12.84+0.58Cc 11.66+0.74Aab
Leiqiong

DB 7 335 89 R B K N B FH 5 5 &7 £ 515 %)0.01420.0549 2 % K-F(LSDi*)

1)Different capital and lowercase letters in the same column indicate the difference reaches 0.01 and 0.05 significance levels

respectively (LSD method)

L JUL T A2 0000 ] 4% o 8 1) — A B AR b,
2 R P8 IR R LA A ) A B AR bR, B VL TE A
K, PRI LG 8K, A 4 14 PR 2R e FRER 2
AL, ARG o 8 2252 4 F1AR A HR LT AR K /NI
¥ 9 22 B 2> B A>T B >R T 4, T AR
AR ULTH] AR A 2 25 v T F B8 4R (P<0.01), 28 2410
AR LT AN (83.20 cm?®) B & @ T H4& 3 4 (P<
0.01), Ui BH 22 B 2% R 78 B 2% 188 PR 2 v T 7 B
A, T AR AR B R B AR N R R T AR AR
TR SRR, LT ACY R & Sk
LRLERT, A B s ik, P TSRAFE IR .

PR A P I AN ULAR B, SR SR B, A
AT £ R 0 B NS B s 6 AR R SRR L as
bAEA AR SE, A E 5| E. R 5 v AR E
FeI L E AR 2 T R AR (P<0.01), &1
LEWEZESTHSE 3 A (P<0.01); FIFE 2K o

WEZEE THEEEL (P<0.01): FHEdmLES
a HANRE KT 3 4584 F1 AR (P<0.01). itk
A IPE 2% R TR A Sl 2k 3 I AL T 75 3
B, U B TSR R B R 2 i 1 b TR B e A
AW RT E A WA AE S 5E, B H
TR A A i 1 AR 400

222 FABESIRSEE HAMGENELR
W BERE R ™. AR 3 R, BB R AR R
TP B TR 4R TR AR (P<0.05), 5
HRERARE BEEANENSEEES T
A FNTE TR A% (P<0.05). RIALHER F1ACREET
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HTRPD5 ™. B3R 4 TR, 2256 2% I H 2R AT A=
THR3IY,

B B

iD=

R 2 Wb 5 TR R

Z A% 5B R % 42 T R B 4R AR P OXUBR

*3 BRARFESFESMPAGRAR F1 KIIAEFKRTSE"
Table 3 Muscle nutrient contents of F1 hybrids of Leiqiong yellow cattle and different breeds of beef cattle

fick W wi(mgkg™)
Koy V3 EAR i i
Breed . . Na Fe Mn Ca Zn
Water Ash Protein Lipid
[iEEpS 76.37+0.18Aa  1.06+0.04Aa 23.95+0.41Ac  7.39+£0.33Cd 776.67+5.78Aa 18.37+0.78Aa 0.14£0.00Aa 64.87+1.42Aa 48.60+0.32Aa
SimmentalxLeigiong
M 71.30£0.06Ab  1.10£0.00Aa 24.46+0.17Abc 57.66+0.69Aa 608.33+1.76Aa 26.40+2.00Aa 0.11£0.00Aa 43.27+0.74Aa 38.60+0.67Aa
LimousinxLeigiong
BEK 74.80+0.29Aab 1.13+0.03Aa 25.74+0.25Aab 9.59+0.43Cc 559.67+7.88Aa 16.17+2.29Aa 0.14£0.00Aa 54.03+1.68Aa 34.630.15Aa
AngusxLeigiong
G 71.60+2.18Ab  1.07+0.03Aa 25.85+0.53Aa 25.36+0.42Bb 455.00+56.20Aa 24.17+3.67Aa  0.11£0.01Aa 21.07+4.78Aa 44.23+2.57Aa
Leigiong

DAFIHEENRAKX NG

FENA AT £H550.01420.05489 F K F(LSD#)

1) Different capital and lowercase letters in the same column indicate the difference reaches 0.01 and 0.03 significance levels respectively (LSD method)

*4 BRRFSTREMAERE F1 KIIASHKEXNEERSE"

Table 4 Amino acid contents in muscle related to umami of F1 hybrids of Leiqiong yellow cattle and different

breeds of beef cattle W%

fiFh Breed B Glu H&M Gly HER Ala RITAHIR Asp
[P 13.03+£0.14Ab 4.3240.01Aa 4.31x0.02ABb 6.94+0.04Bc¢
SimmentalxLeiqiong
GIEES 13.88+0.03Aab 3.01:0.06Bb 4.29+0.02Bb 7.70£0.02Ab
LimousinxLeiqiong
S 14.41£0.07Aa 4.34+0.01Aa 5.38+0.02Aa 8.12+0.04Aab
AngusxLeiqiong
IR 14.48+0.10Aa 3.99+0.01Bb 4.85+0.02ABab 8.17+0.04Aa
Leiqgiong

ISIERAE € F=2 0 F NP N

FHH A AT £S5 $)0.01420.0569 B FKF(LSDi%)

1)Different capital and lowercase letters in the same column indicate the difference reaches 0.01 and 0.05 significance levels

respectively (LSD method)

224 FHMHEBRASE WK S s, WA DR
Hr, 4 AN R A AR B K LA S R R R/ I
TR 4> TE BB >4 T A>T R, AR 2RI
TR (w=0.84%) S/, HSHAR 3 AR ER
R 2 (P<0.01)0 4 /N R 4R35 5 B LA R e
BB KNI A %2 5 2> i 2 >80 BB > 78
4, 2 TE AFRIIR & B (w=27.78%) H i, 1H5 HAh
AR AR R & R 2 AR . 4 N KL
H i I R 7 B K /NI D 1 B > 22 B > T 4>
TR, PR R IRIR & & (w=27.16%) i, T
B A G IR & B (w=14.34%) K, P 27K
T3 (P<0.01). 4 AP PR ARV A0 g 197 R e & K/
It 29 42 B 2> B > B A>T B AR, 1T Ak
TELRN I R s B (w=57.81%) T e, WL A i U7 R v

FRRE R AN E R R 2 BB o

=k 6 Fion, BAMFI R+, 4 A S PR
T UL 57 e R 7 B K/ NI A R T 2> Bl v
2> T A2 B 2%, TR A A S R B i (w=1.07%)
B, W TR 3N (P<0.05). &
=15 g K VAT AR R 7 52 DK/ U ) o > B
B> TR AU 2%, FITE AR & B (w=5.05%)
e, AR m T IR 3 AR (P<0.01). JHER
BNV 17 8 P 1 S AR AR, % R R A ) T
B A U I R B K/ U S ) 7R 4> TR B R 4>
GRRAR>VITEAR P E MRS & (w=39.11%) &
i, MR = T H AR 3 AR (P<0.01).

W 7 FioR, 22 AR g I R 3 A W0 R A1
o— PRI, oA IR A2 1 B2 1 2 AN R I T IR, %
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*5 BRAFSTERMAGLZ F1 RALAEFBEHE (SFA) 28"
Table 5 Saturated fatty acid (SFA) contents in muscle of F1 hybrids of Leiqiong yellow cattle and different

breeds of beef cattle

w/%

it fh Breed

A 5 5E R Myristic acid KRAEBR Palmitic acid ~ A#RHZ Stearic acid S & Total

PO 2%
SimmentalxLeiqiong
Fl 4
LimousinxLeiqiong
AngusxLeigiong
HH

Leiqiong

0.84+0.04Dd 24.60+0.36Aa 27.16+£0.39Aa 54.24+0.69Aa
3.83+0.05Aa 26.88+0.11Aa 17.12+0.05BCc 50.90+0.16Cc
2.19+£0.13Cc 27.78+1.62Aa 24.22+1.68Ab 57.81+2.80Aa
2.93+0.27Bb 25.74+1.99Aa 14.34+3.56Cd 49.63+1.92Bb

DR Z) #3589 R B K N B FH 5 5 &7 £ 515 %)0.01420.0549 2 % K-F(LSDi*)

1) Different capital and lowercase letters in the same column indicate the difference reaches 0.01 and 0.05 significance levels

respectively (LSD method)

*6 BHMAFSTESMAFRERZ F1 RARETIERASEE (MUFA) 28"
Table 6 Monounsaturated fatty acid (MUFA) contents in muscle of F1 hybrids of Leiqiong yellow cattle and

different breeds of beef cattle

w/%

il Breed

Al 552 R Myristoleic acid A7 AEJHER Palmitoleic acid

JHPR Oleic acid 7+ 7H R Isooleic acid

PR A
SimmentalxLeiqiong
GRS
LimousinxLeigiong
AngusxLeiqiong
CE

Leiqiong

0.55+0.02Ab 1.51+0.05Bb 27.23£1.67Cc 2.95+0.42Aa
1.07+0.01Aa 5.05+0.04Aa 39.11+0.14Aa 0.53+0.05Bc
0.51+0.01Ab 1.71£0.13Bb 33.32+£2.37Bb 1.33+£0.17Ab
0.69+0.18Ab 3.93+0.68Bb 33.50+2.37Bb 1.73+0.58Ab

DR IR B MR KNG

FHE 5 & T £ A 50.01420.0589 % F K F(LSDi%)

1) Different capital and lowercase letters in the same column indicate the difference reaches 0.01 and 0.05 significance levels

respectively (LSD method)

* 17 BRAFSTESEMAFRR F1 KAILAZ NGNS (PUFA) 28"
Table 7 Polyunsaturated fatty acid (PUFA) contents in muscle of F1 hybrids of Leiqiong yellow cattle and

different breeds of beef cattle W%

b Breed TZJHPR Linoleic acid a— YRR o-linolenic acid ~ f&4E PR Arachidonic acid
i 7.52+0.97Aa 0.68+0.06Bb 2.03+0.22Aa
SimmentalxLeiqiong
GG 1.48+0.02Bb 0.39+0.02Bc 0.12+0.01Bb
LimousinxLeigiong
L7 4.20+0.57Bb 0.81+0.14Bb 0.15+0.01Bb
AngusxLeiqiong
CEi 6.60+1.80Aa 1.94+0.55Aa 0.49+0.05Bb
Leigiong

1)F 5] #3865 89 RAV K N5

FHH A F R £ £ 5)0.01420.058) B F KT (LSD#%)

1) Different capital and lowercase letters in the same column indicate the difference reaches 0.01 and 0.05 significance levels

respectively (LSD method)

Ap e Se B il SR ] oy NN VA i o S
VO ER 2 IR & & (w=7.52%)
ot e, AR 25 = T B 20 F 22 8 2% (P<0.01). #in

B> 2R AR,

PR S KL o BRI &5 B /NI e B />
LR ASTER>HE R FEET o LHRR S &

(w=1.94%) s, HAEE S T-HAh 3 AN (P<0.01).
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225 FALFRARSE RWHEERSEN UFEIEROSEWNEZFKTHEEEL (P<0.01);

SR VAN R E SR E B AR, R A
JR R LR Y. % 8 WA, PR AR F1 A4

T U A 2T = 8 7 R 2
ESA .

*8 BRAFSTERMASRN FI RAALFERERSE"
Table 8 Essential amino acid contents in muscle of F1 hybrids of Leiqiong yellow cattle and different breeds of beef cattle wi%

sn AR R REMR W REAR  FNER EER DRI
Breed Thr Val Leu Lys Lle Phe Met Essential amino acid
i3 11.34£0.56Ac 12.91+0.31Aa 20.75£0.63Bb 23.64+0.94Bb 11.94+0.51Bb 11.82+£0.42Aa 7.48+0.34Aa  88.29+0.53Bb
SimmentalxLeigiong
GRS 11.70+0.41Ab 12.82+0.41Aa 20.70+0.51Aa 23.40+0.61Aa 12.15+0.45Aa 12.04+0.32Aa 7.2040.35Aa  88.89+0.35Aa
LimousinxLeigiong
TR 11.95+0.22Aa 12.40+0.32Ab 20.74+0.53Aa 23.56+0.73Aa 12.18+0.31Aa 11.95+0.41Aa 7.22+0.41Aa  88.87+0.33Aa
AngusxLeiqiong
il 11.94+0.31Aa 12.49+0.45Ab 20.92+0.42Aa 23.66+0.53Aa 12.05+0.42Aa 11.39£0.31Aa 7.56+0.32Aa  89.13£0.47Aa
Leigiong

DRF BB R R K DB F 53 &+ £534£5)0.01420.0545 £ FK-F(LSD#%)

1) Different capital and lowercase letters in the same column indicate the difference reaches 0.01 and 0.05 significance levels respectively (LSD

method)
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31 ANERF. ZRETF. AARBFURER

BAXHE F1 REKMRERFNT

BB E Oy R X A R A R, BT
IR BT TR AL DL K B RE 0 5 S A0 o Bl AR
PR A K i LA AV HUBRAL ) K, T ZEE N
BRI R BB A B W A BT RN
PRBUN ARE S UL A TERE 2, S B AT
A A8 R A b B (o BSR4 &
AR RIAE ), BRI AT DR P 2% 58 25 R A 7 5
it v i B P AR R RE

VO T8 IR A 22 4% 307 A4 AR B A= % R 30t 5 A4
it A 2% S U R ASCR IS, SRR F1AX CRIAR R S
B Q) IR TE. 3 H AT, 6 ik
JiEE 24 H AR A BB R 6 Mt LIRECR
R

A AT F1ACHI ) A i R/ IR A 7 2% >

A>T 2> TR BUE A, AR BTE Y 0N 29.83.

28.24.27.95 F1 18.58 kg, 7 W, FIAR#E 4 B A Hy
B AR AR o & B A TG ) Z AR 34 . ke
75 S R R AR A VG 18 R A s AR i R
JEIE Ll - Ff A2 K 5 P 1 RE IR TR 45 SRR B,
AR PEITHS IR A& iR 4228 F1 RWIAE T &=
3N 28.90. 26.56. 24.95 kg, L35 1L - Fh A=) 4 i
N 20.98 kg, HARIGHT 7T 45 R E A, A
RIe, 3 HAAE 4 F1 ARGk K 7 SCARWIAE &K
R, Hp RS P E R KT H AR 2 A5t

e o
1E 24 HEEBY B, #4458 F1ARBIAR & K/ I
FF )RR ARe>VU R > R AR > T i A, HoAR i &
434 398.37. 357.05. 331.02 1 289.43 kg, H1ik36:
SRR, M R A E S TR 11.57%, &
B RA 25 250 R SR EE P T T3S /R AR D R RMCR - 3
JIWNEENS LE TG [T 85 7R 5 R A B A A= R 58 3R L8
S BTAIE FE A R 25 SR B - AE IR L S T T TS AR AR A
F1 AR R A8 bR DA SR BT 535 238 KT FIR B %
AE F1AR, Ua BATE ]38 R 28 1) e R RCR AR TR AR B
A, HARREG 45 A AT, X A] e 0 77 2 1
b M3 PR S5 AR M 2 AR K

SRR uNANE R AN =R d N A LN NN RN
WEER . R B RREESRIROL, a4 ) w4 H 3 238
R BGOSR &, WA RIaFr 5 5 & 1A
HURE A2 7= PERE HUW 77 BL RO A AR 3 2% A 1 3
IERE TSR VIR RN o A Ee v, AR R el R 2%
FoRFE, FHE A 0o R RO T 78 a4 5 el s,
MR B34, FLAR 24 R A .
AA BT i [ 4 5310 2% 123.83. 140.17 F1184.50 cm,
AR R B R BCR B, FIAR B )R R e RSO
U, FIEE 4% F1 AR ROR T H 3 4.
32 AIVERSF. RigHF. AKRBFURER

BAIH F1 K4ARRFE

DA R 2 2 DA Ot 5 ) B 4R A, BT IR
ST P RS, BYY) T 0E0N, TR) R R R, v
A BIYI 10N, BRE 6, 2y PELIES . ARG LA
TERBEFASVE S ME R ZE R FLAE &



2 W

TR, S WEEE S AR MM A EAAE PRI A 7 PERE L 17

KNLEI BT /), IR E =BTV 18/ (3.71 kg)s
P 2 B J1 80K (5.80 kg), B B i A4 AN 42 T A B
Y1735 514 5.00 F14.19 kgo B iREEN £ 6 55 o
B IEA= A FORUBS B VP e R AR R ET Y >
5.3 kg I, W F NN R H48TY) 11<4.0 kg
i, PG 2485V ST 4.1~5.2 kg B, A= AE
A DA SZ o S HAE SR I FHE RT I, Y 938 A A
B F1L AR, %84 F1 RS R EE 41
R AT ARERZ, U 2R F1AR A % .

VAL AR 52 A b SRS PR 1) 78 R DL UL
PRI Aor S5 R 2R (R 5, HG AR Joi 2 3 2 TR R A LA 4
R4, it DA K 25 46 2 = 5 B A 5 B ) 2
S, oAb LS 4 RRELEN K 435 2 4L 21 b 2 B ) A
JoR I Y R KUY, 1900 4F F A 5O AR B
ABEATIR G, FIAHE A= I AHEFH B3 17 4 AP A o
i, FETE 1924 fETE BT 1140 AR S Fls Tl
WK UL R AR BE 26 A R AR Ak, 32 AR A% F 1 76 3 3
A AR o XIIEFESEY R 7R R I, 2R 1)
& B 2R, FCULP ) SR AT RO, AL A R i R A
i WUVA AR, S EUUL BT ) (A 32 & 1R B
Ko BIIMLRAE MRS () 5% FHE
4 (Q) AR F1 AR, HH s KA T B4,
PG X TEFE SR B e 25 B, 5 A5 (1) 45
HIF

AR VL THD AR 2 e 2R R SR g R 72 I B 55 2 5
REI B AR AR FEVKUKEEN2017 R0 H 22 h i 2
iR o R &R 4, 8 F1 AR A 5k
(97.53 ecm?), & F1 FRIRWLH AKX Z (95.25 cm?),
AL T A HR LT A A /N (81.17 em®) o ARG P22 55
2 F1ARHIER LT AR (83.20 em?) M B 2 & T H A
3 HikEe 4 (P<0.01), {HAY b & A6 3 25 A HE UL i A
Fem 1 2.50%, Ha/M TR F1 528 F1 AU
IR AULIE AR, 3680 2255 4% F1 A7 POk A% i A KR 42
TH A (A]
33 #ig

A A %) T B o A A A8 e R AR B 2, G
TEWIEAR T B 24 H SR 5 5 DA S M UK & 7 T AL
R R FLARRREAER T HAR 3 4, K

B AR F1A Ao 02 o 2 5 PR B A% F1ARBY AR IVL T

FURT W B 82, 2205 ¢ F1 AR IR AL AR T H
A3 ;3 HA A F1ARKY W] B R 3 8 4 A (0 A
IS, FITE 24 LR FEHEF = HNLRER
RERETEMLERAEE, HEEF R FLANKEF
DR ARG ER T HLTHEES . 456 3 44t

A2 F1ACBIAE RO B S 5 5 R S DL, 8 2%
F1 ARSI B3, IR 2% F1 A& A%
AT
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