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LRI, A 52 ST AE A 5 TR 2 35 00 T LU ARG (P<0.01) AR EE B AR ROPER 22 57 AN
#F (P>0.05) , LW 2 AR A 7 W BEVU B AR R AT T AR 530 d I, 2RSSR AE IR
PR 07 AR R 35 D0 T L AT TR G (P<0.01) , (A H 77 T L AHFR 505 5 35 0 T2 58 5 7 (P<0.05) , 1
AR PR 22 57 A 35 (P>0.05) , R W28 32 S5 A0 e e 5 DU B BB S e B K15 60 d I, 28 528 36
FEARA A B 5 T T AR A (P<0.05) , Tl A T 548 B AL AT FE R F 2 R A
% (P>0.05) , FYAAL LA RIRA KT HE— 5835 5 180 d I, B35 K+ -5 DU B iy ik — 25 1 (A R
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Rl EXEFHFEAFEZEFERERVUESROXLST

FFh AR ki /kg K /em M /em J¥i FEl/em 4 Fil/em
EATFFEF (n=60) ‘ 4.52+0.40 32.87+2.87 38.60+2.78 35.45+1.73 5.510.37
HAZHEF(n=179) ok 4.42+0.41 32.06+2.73 41.47+2.52" 35.03+2.30 5.39+0.43
LA (n=60) 9.15+1.55 39.70+3.81 40.88+3.79 43.47+3.10 5.78+0.33
FAL T (n=176) B 8.44+0.49 41.97+3.61 43.72+3.40 44.65+3.03 5.53+0.38
AR (n=60) 14.10£1.65" 43.35+2.47 46.57£2.50 52.48+2.44 6.13+0.34
HALHEF (n=172) 0 13.32+1.75 47.86+2.55" 49.01£2.44" 53.24+2.09 5.93+0.37
EAHFERE A (n=60) 17.18+2.71 46.43+3.05 49.37+3.19 54.58+3.31 6.26+0.51
FAE T (n=172) B 17.52+0.43 51.8422.54" 54.22+2.32" 59.38+2.58 6.25+0.46
AR (n=60) 22.63+2.67 52.28+2.84 54.40+2.78 61.18+2.96 6.63+0.51
AT (n=172) o0 23.53£2.73 55.92+4.18" 58.46+2.47" 62.76+3.18" 6.39+0.44
B (n=60) 28.12+1.73 56.38+2.71 57.53+3.31 65.18+2.85 7.18+0.37
HALFEF (n=172) 0 28.15+2.65 59.18+3.74" 62.09+3.43" 71.72+3.57" 7.08+0.46
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E=vii ARy 1A E kg K /em [ENEYon Ml /em & Hil/em
LA (n=60) 31.70+2.42 58.63+3.32 60.52+3.38 69.50+3.30 7.48+0.51
FAE T (n=172) 1204 32.44+2.57 62.12+3.68" 64.09+3.43" 74.72+3.57" 7.87+0.47
AR (n=60) 35.18+3.69 63.65+3.73 64.73+4.44 77.88+4.01 7.8320.61
HALHEF (n=172) 10 35.67+3.83 65.31£3.96" 68.74+3.58" 78.45+4.17" 7.87+0.67
BT (n=60) 39.30+4.19 66.07+4.06 67.18+3.18 77.15+4.09 7.84+0.45
FAE T (n=172) 0 40.84+3.49° 68.07+4.05" 72.45+3.02” 82.59+3.63" 7.90+0.43
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Ao FIAMEREI Y 6.23% . U B A28 5 AR MG & I A1 4k 7 T B AH 8 26 10 3t A% 45 0, DU i
EREFRR KT EFRE., ATELEAMAER 180 d, MR IRERTFEAR K4 K & T Y
B 5 RAR AT FE AR AR R MR A 2 22 26 2 180 d A 1 90.76% , 14 i /5 102.14% , ik Rl
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i H Bl w4 15d 30d 45 d 60 d 90 d 120 d 150 d 180 d

NS FH{E/em 32.06 41.97 47.86 51.84 55.92 59.17 62.12 65.31 68.07
BL i AR % 42.75 55.96 63.81 69.12 74.56 78.89 82.83 87.08 90.76

A SEH49{E fem 41.47 43.72 49.01 54.22 58.46 62.08 64.09 68.74 72.45
BH HNEEFI%  58.41 61.58 69.03 76.37 82.34 87.44 90.27 96.82 102.14

it ) A4 {E/em 35.03 44.65 53.24 59.38 62.76 71.70 74.72 78.45 82.59
CL i AR % 35.38 45.10 53.38 59.98 63.39 72.42 75.47 79.24 83.42

%l 24 fE/em 5.39 5.53 5.93 6.25 6.39 7.08 7.87 7.87 7.90
LL R %  54.44 55.86 59.90 63.13 64.55 71.52 79.49 79.49 79.80

hE S {H kg 4.42 8.44 13.32 17.52 23.53 28.14 31.44 35.67 40.84
BW i AR % 6.23 11.89 18.76 24.68 33.14 39.63 44.28 50.24 57.52
ERFFUREAL XX EAFRBHFTORFOHFFARR AT GHM,
23 FREFHEEMAEFERHMESWT
A EF R E LGS S R Y B KT IEAMY) &, R E g K& 2000 P2 EAn
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7E60 d 2 120 d FrB , HRFE R BB T B B2 120 d 5, HARE K SO FRx R B2 18 LT
P X —IMBHER TG FAE R IR AR A K L T R R R TER) AR 2 60 d BT, AR K
JEIRFNEME . 60 d % 120 d, A KA HHEA gz (HTE 120 d ZJ5 , A K U SOZ s fn . 4=
KA A5 T AR I B LT 8L AR KRR E B DA OC . A R FAE R EE KOOy gk K 11
HFEFI A B R, RINTER S AR D TR 5 B 2D F AR R A A A3, AL T — & B 2458
Potheo A58 S 3 M AR R R A= AP EAT & sh i LI 0 2B KO B R, DA 15 d 22 60 d B[R], AR
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Analysis on Growth Advantages of Hybrid Lambs from the Crossbreeding of
Pishan Red Sheep and Bashbay Sheep

WANG Xu', ZU Taotao', AYIDENG -Shalaxi’*, ZIAEHAER - Damuhan®, YANG Xinyi2 , JUEKEN - Aniwashi"
(1. College of Animal Science, Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China;
2. Minyang Bashbay Animal Husbandry Co., Ltd, Yumin, Xinjiang 834800, China)

Abstract: [ Objective] This study aimed to conduct research on crosshreeding of Pishan red sheep and Bashbay sheep to develop a
new breed of hybrid lamb with high reproductive performance and excellent meat quality, thereby enhancing the production
efficiency and economic value of Bashbay sheep. [Methods] For hybrid lambs obtained form 2023 to 2024, regular measurements
of body weight, height, length, chest circumference, and cannon bone circumference were conducted from birth to 180 days of
age. The growth and development patterns of the hybrid lambs were recorded and analyzed to evaluate the crossbreeding effects.
[Results] The hybrid lambs showed extremely significant increases in key indicators such as body height, length and weight
compared with Bashbay sheep (P<0.01), indicating a clear heterosis. [ Conclusion] The crossbreeding of Pishan red sheep and
Bashbay Sheep yielded obvious effects, with significant improvements in body size and weight of the hybrid lambs.

Key words: Pishan red sheep;Bashbay sheep; growth and development pattern ; heterosis
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A Comparative Study on the Effects of Vitrification versus Programmed

Cryopreservation of In Vivo Embryos of Simmental Cattle

LI Linlin"*, HOU Yongxiang’, JJANG Chaoxiang’, QU Huimin"*, SHAO Junjie'*, HUANG Fei"?,
NIU Peng"*, FANG Zhai"'*, GAO Qinghua'*
(1. College of Animal Science and Technology, Tarim University, Alar, Xinjiang 843300, China;
2. Key Laboratory of Animal Husbandry Science and Technology of Tarim Corps, Alar, Xinjiang 843300, China;

3. Animal Husbandry Workstation, Bayinguoleng Mongol Autonomous Prefecture, Korla, Xinjiang 841009, China)

Abstract: [Objective] This study aimed to compare the effects of vitrification and conventional programmed cryopreservation for
Simmental cattle in vivo embryos. [ Methods] 25 Simmental cattle (aged 3 to 4 years) were selected, and data from superovulation
treatments were analyzed. The total number of recovered embryos, along with those suitable for cryopreservation and those deemed
usable, was recorded. Embryos of the same grade were randomly divided into two groups and subjected to either vitrification or
conventional programmed cryopreservation. After thawing, TUNEL staining was performed to detect apoptosis in embryonic cells
and the expression levels of apoptosis—related marker genes were measured, to compare the extent of cellular damage in embryos
from the two cryopreservation methods. Finally, embryo transplantation was carried out to compare the impact of the two methods
on conception rates. [ Results] The number of apoptotic cells in vitrified frozen embryos was 5.50+1.04 Pieces per unit, which was
significantly lower than that in programmed frozen embryos was 7.66+0.81 pieces per unit(P<0.05). The relative expression levels
of Caspase3 and Bax in vitrified frozen embryos were 0.77+0.21 and 0.79+0.20, respectively, both significantly lower than those in
programmed frozen embryos, which were 1.05+0.17 and 1.08+0.15, respectively (P<0.05). The conception rate of vitrified
embryos after transplantation was 55%, significantly higher than that of programmed frozen embryos (50%, P<0.05).
[Conclusion] In the cryopreservation of Simmental cattle in vivo embryos, vitrification method outperformed conventional
programmed cryopreservation in reducing embryonic cell damage and improving conception rate after embryo transplantation. New
experimental evidence for bovine embryo cryopreservation was provided by this study.

Key words:Simmental cattle;vitrification cryopreservation ; programmed cryopreservation ;in vivo embryo;embryo cryopreservation
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0 28 4 51 76 F 4 e (DM) 228 B R A 7 0 051 F1 2 mg/kg 8 VB, [ 45 R ) 5 3t B 44 th, T T4 49 F 4 7 % & & (DM A Fr i
A, BT AWRAKEFRL LA EANHRAK R EGTH BERELANAARAEY, DAL IREREZFH Tt
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A AE PR AR A SIS R K 1) VB, 2RZE O A 5 R B0 47 O B I o B A iR 52, LAY o
VB 7E B ILA ™ i & BN R BHE S 5 2%

BEEL£WHE Hiade 5 /8 BIR X H R 45 H (2023D01A77)

YEB I 3kt (1998—) , 55, Wi W58y m A s 37 SRR . E-mail: 704166417@qq.com

BEEE SR (1973—) , 2, Wi WF5 61, AR S0 B 53 0 1] R sh )8 57 S AR R . E-mail:somebody_@163.com
Y %5 B H#A.2025-06-18, & B H #3:2025-09-13

16



20254FE 11 A 4B 6 (M5 2351) HEZEEGUHAT)

1 Me57%
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F1 ERMBBMBEESRKE(FHRERM)

JsUkH T R/% e Wiy T R/%
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1.3 HEARFRE
1.3.1 R A7 A e m

K BAT RN 7755 2% w6 AR (2010) 647, 1IEUHIPY, B H IR IE SR IR B 5K
AL 45 IR B S WS HLHE IR URER s 247 R R S AT e B B A TE R
132 higfksE

TERIES 30 d, A MR AT, {8 2 e V0 2.1 (EDTA ) 3R I 45 SR 42 PR 2 S0 DK I 3 mL, JH T 1 &
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ML RRFE AR IE 2R R AR K27 B ) B 2 B A
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L # (0.05<P<0.1) o 3 H BRIl /N B Fs BN o Mok 40 43 e Ah A 4% T H B0 W 2 S
(P>0.05), W33,
®3 SREEBREAM VB, XA MK E RIEFRM 0 (n=9)

FIAMAAH WBC (x10°/L) 1178 1073 1032 1119 057 0842  0.684 0428 0904
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M, HAT AT S WAk — R B - sy - RN -4 o R B S EMNECY 24T A, R E
TN EZRERZ G IRETIRE S8 507K EBR B I8 I S REE R SRR AT, TR AR
o, T I ZH A9 DMIASW RRZE AT Biesi fin . wir ABFSE 3R I, B 0 0 4 L PR 33 53 VB, (10 me/ i) , DM 3
A BTN, FEV AL VB, , W4 1 DMIR WL 2 A8k (HA i BT B L8 VB, i in K-
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Effect of Vitamin B,, Supplementation in a High—Concentrate Diet on Feeding
Behavior and Blood Routine Indexes of Mutton Sheep

ZHANG Chi'"?, HE Chaoying'*, SHI Xuming’, ZHANG Haowei',
HADEERYAMU - Abudoushalamu', SUN Mengjiao" *, LIN Xin"?, ZHAO Yunjun' *
(1. College of Animal Science, Xinjiang Agricultural University, Urumgi, Xinjiang 830091, China;
2. Feed Research Institute, Xinjiang Academy of Animal Science, Urumgi, Xinjiang 830011, China;

3. Comprehensive Experimental Farm, Xinjiang Academy of Agricultural Sciences, Urumqi, Xinjiang 830013, China)

Abstract: [Objective ] The purpose of this experiment was to study the effect of vitamin B,, (VB,,) supplementation in a
high—concentrate diet on feeding behavior and blood routine indexes of mutton sheep. [ Methods] Thirty—six healthy Kazakh rams
of similar age and body weight (34.23+3.89 kg) were selected and divided into 4 groups of 9 rams each. Rams in the control group
were fed a basic diet with a concentrate—to—forage ratio of 6:4, while those in groups I, 11, and III were supplemented with VB, at
0.5, 1, and 2 mg/kg of the basic diet on a dry matter (DM) basis, respectively. [Results] The results showed that dry matter
intake (DMI) increased in groups I and Il compared with the control group, and the amount of water consumed in group I also
increased. Rams in all groups showed normal performance in terms of urination frequency, ruminating behavior, resting and
wandering time. The plateletcrit of rams in group III was significantly higher than that in the control group and group I (P<0.05).
The neutrophil percentage of rams in the control group as well as group I, II and III showed a trend of cubic curve (0.05<P<0.01).
[ Conclusion] There was no abnormal behavior in mutton sheep with dietary supplementation of VB, (0.5~2.0 mg/kg DM) , and
supplementation with VB, (0.5 mg/kg DM) improved DMI and water intake of mutton sheep. Furthermore, VB,, supplementation
(0.5~2.0 mg/kg DM) enhanced hematopoietic, hemostatic, and coagulation functions as well as improved the body health of
mutton sheep.

Key words: high—concentrate diet;vitamin B,,; mutton sheep;feeding behavior;blood routine indexes
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— e R AR IR ISR R R 3R A KR A R ARG W R e HAE KO F IR B
PRI . BT 5 F AR B i) A S 5 o A <l ZASEBLn] Al A R R BRI, SR T
TR R HEHE AL EE S HHTH Logistic ,Gompertz Fll Von Bertalanffy 3 FELALT A K e AT LA
B, LT ) RAFECE A RIS SE AR DEAT AR K i 2 A, B Von Bertalanffy 18 9405 2R
A ; FOROUTANIFAR S Z8P'7E Lori-Bakhtiari S-45 K & B ML 2, Gompertz B (1 #1524
Rl o AT 730 2 6 40 B AR E S PR RO AR O K AR A I R AIE , #R 58 AR AN [ ) %
OB A K R B AL A R U AR A T 2R B Y, O iZ Rl Y i Ak R SR LR 2%
1 B 57HE
L1 iR EhY

AT BT SR TR FA DB 50 IR R E R R MO PR R A E 3 0T 8%, BEAILZE I 965 H A%
TR SERE AT A AR I EL R R 2 R A B B A I N B A e R R R,
T3 B 2R A —
1.2 B ITiE

A R D AR 1 b AR TR e 4] LIS B B A, A ) R A T Dy SR A I 2 AR 2 i E
3 A ARE WA TR, 3 4 7 8, R A I E —, e S rg 0 A (WA ) 3T 4 T 11
6 1% (8 % (10 F % Mz 12 A AR R A R 58 (0 T i A s R ), R il A e
BT U SE
1.3 ARKHZEE

A5 K H Logistic .Gompertz & Von Bertalanffy 3 FliA: KA Z G BHFE AR 45 .3.4.6,

8 Je 12 AWM EEEAT MU 00T o A I AR AR AE SR, IR 1
R EKHEENREHESH

el B PR H A P RR T kg K H kg
Logistic Y=A/(1+Be-Kt) In(B/K) A2 Kw/2
Gompertz Y=Ae-Be' ™ In(B/K) Ale Kw

Von Bertallanffy Y=A(1-Be-Kt)’ In(3B/K) 8A/27 3Kw/2

EY ARE FAE A G BB E BAEYEFH KA L REERI,wAHBERE e A RFH A A,
1.4 HESZITE5SHT

fdi 4] Excel 2010 X Ji kA B8 A7 230, [m] I 25 B B8 v 0 S i (. 3158k T SPSS 26.0 4%k
AN [) 0 VA S B 405 B3 R S 8 e LA T A LB UK B ST AR ROBEAY TR P IR L
A R RV H AR KA R A 80UR . 3T Person 538 9% 3 HA0 A= 1 &1 5 4R ROMIR A 56
P, P<0.05 7 1 2, P<0.01 il b 25, Z5 R DL - B e b 22" TE N 2
2 HBREHH
2.1 ZHREEFFEEE.MGR

Z R B REEAE 0—12 J1 4 A (B A S ks o, Forfr 0—3 JT 98 19 H 38 & i ok, i 0—12 i
TR AR 53 RENTE 16.94% ~ 4.82% Z 8], R Z BG40 B B F IR E A MARAAER KA R, BABK
PIRERETE 1. 2G0T 3—12 I B B AR RBE H i 8 in 2 L s . ZIRamEREMERK
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K E HA B BOERRE , AR R A8 bR bl ] #4351 AR S 3T E S A K B R A=,
R, Bt 38 i, A 1) 0 AR R 2 5 0 sl id R 28 /I, DL 3 2 3% 3.
K2 0—12 A ZRRAEFFEEETL

0 3.60+0.61 0 16.94
3 23.22+2.32 0.22+0.02 10.00
4 28.56+3.59 0.21+0.03 12.58
6 34.08+3.06 0.17+0.02 8.98
8 37.95+3.22 0.14+0.01 8.49
10 41.85+2.73 0.13+0.01 6.52
12 45.27+2.18 0.12+0.01 4.82

R3 3—12AWRESHREEFFEERTH

N RS ) 57.77+2.95  61.60+2.81  64.39x2.84  66.91+2.70  69.90+2.62  71.5422.53
i A5 5 FRE o 5.11 4.55 4.41 4.04 3.74 3.54
) M /em 57.60+2.88  62.95+2.20  65.97+2.15  68.03+2.12  69.88+1.90  71.38+1.87
e AR 5 B AU % 5.00 3.49 3.25 3.11 272 2.62
MFAE/em 61.54+3.61  66.42+3.68  70.23+3.43  72.49+3.33  74.54+321  76.55+3.24
i 75 5 R B Yo 5.87 5.55 4.89 4.59 431 4.23
. Mg /em 17.83+1.29  19.61x1.21  20.78+1.18  22.88+1.16  24.75x1.13  26.72+1.11
W A5 5 RE Yo 7.24 6.17 5.68 5.07 4.57 4.15

22 ZRMESFEERESERERBEXESS
K H Pearson X% 3—12 J % 2 i 4 & BFFAR T 5 (R RUMIR Z (8] A A CHE AT 00T, 4.6 .8 1 1%
BEE AR R M TE S R E B A 5 (P<<0.01) , Herb iR ER 55 i Rl A A e M B i . BR 3
A 5E S, 8 A i m SR AR SR, 10 A s S s 5058 5 12 A iR
55 W 9 Z TR AH GRS 2 (P>0.05) , HAx & 1 I8 2 16 40 6 B 3 1R R 2 8] B AR A7 78 i 25 AH DG
(P<0.05), L3 4.
®4 312 AR ESRAESFEEHESERBREXMENT

e 1
(LSS 0.357° 1
3 = 0.486" 0.383" 1
g ] 0.775" 0.422" 0.566" 1
g i 0.407" 0.300 0.496™ 0.414” 1
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A =g G (zSS (=1 ¥y 6] Ji 5
I 1
LSS 0.674" 1
4 N 0.624” 0.489" 1
J¥ 6] 0.778" 0.522" 0.443" 1
ok 0.581" 0.373" 0.449" 0.515" 1
I 1
[USN 0.536" 1
6 N 0.5617 0.510" 1
J¥ 6] 0.716™ 0.553" 0.463" 1
ok 0.601" 0.377° 0.475" 0.549" 1
I 1
(LSS 0.529" 1
8 [N 0.443" 0.312 1
J¥ 6] 0.676" 0.439" 0.301 1
ok 0.583" 0.398" 0.318 0.460" 1
I 1
[USN 0.348" 1
10 [N 0.507" 0.225 1
Ji 6] 0.701" 0.433" 0.341° 1
iy 58 0.498" 0.343 0.242 0.519" 1
hE 1
(LSS 0.394" 1
12 N 0.532" 0.359" 1
Ji 6] 0.736™ 0.539" 0.327" 1
ik 0.386" 0.520" 0.165 0.514" 1

E P T R R AR A BIM B E R (P<0.01), “*" R AR £ ik B B F KT (P<0.05).
23 3FAEKMARENSRAESFERATRAZSSHOMEMHITE

Logistic . Gompertz & Von Bertalanffy 3 ffi 2l {458 8% 22 i 40 6 B ¢ AR Kt 2 i #UL & &OR 1
RN R, R 0970, H i, Logistic 1 Y i 81 & & 1K T Gompertz I Von Bertalanffy 5 71 |
Von Bertalanffy BERIULG B e 5, R35 0.992, oS A iR 1.52 7, P35 K = R 13.41 kg, e KT
}6.34 kg, WS,
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RS IMERHEMSEITENLSE

Logistic 42.51 5.75 0.59 0.973 2.98 21.26 6.23
Gompertz 44.19 2.19 0.38 0.988 2.05 16.26 6.21
Von Bertalanffy 45.25 0.54 0.32 0.992 1.52 13.41 6.34

A 3 AR B 22 i 20 B B AR UL S A TS S E AT X LRI, 7R 0—12 A iR 2 ik
MEBFERNERKT IR, Logistic BEAITEY) A= (6 H W& F1 8 H % M 4Ul-& Al (A & T 55 (E , 3 1
B 4 H R 12 H 8% S A T E R T S AE A 10 A R 5 52 DA @ BE W), Gompertz 1181 5
Von Bertalanffy 15 7 fif) LA Ak T 2 AR F T S, Von Bertalanffy 84 i 400 A4k 1 -5 52 {E W)

B, Wk 6,

®o6 3TEBAERKHEUAMGITES KNEMLLER

S 3.60 2321 28.55 34.07 37.95 41.84 45.27
Logistic BB 5l THE 6.30 21.36 27.41 36.32 40.38 41.83 42.30
Gompertz R AA THH 4.95 22.04 27.49 35.43 39.87 42.13 4322
Von Bertalanffy AL Ak 1A 4.47 22.37 27.52 35.08 39.62 42.19 43.60

3PP A AR I S A E KM E A RS . 288K G , Gompertz 57 R*24 0.988 55
Von Bertalanffy #81 R34 0.992 (45 RCR AL, Ho b Von Bertalanffy 1588 14 A4 K i 2 5 S PR A= K
et i A R, LR 1

401~
30 model
éo — truth
E” — Logistic
H — Gompertz
20—
= Von Bertalanffy
10—
0 100 200 300

time/d

Bl ZREEFFLMRERBHESIMUSERBLILE

98]

it i
B SRATBEEESKRSH
T LA R T B, AT, SIAANE B 0—3 I AT K bR, 6
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R B sz , RPVE R MR 22 FIHEH . 205 R A AL R R B 16.94% ~ 4.82%
Z M), A8 S Z O B, R W HAA ] M S v 1 BRI e AR br o 2 R PR SEITE IR ST I o R B AL
RN e HUH A Y78 S RO, SRR 25 51— B RO S0 L SRR SR RO RIS R B,
PR A PRI R R A [, T AR S R R 1 2 5 AR ) o =T AR e F1 AR
PRI R AT A AR R i L s A R, S A 4 R —E
32 ZRMESFEEHRESERMEREXRES

AWFFER Z2 [0 0B B AR 5 A ROPER Z (8] AR OGP A T 204 o AR R W] , ANR)B B i 5
FRARbR Z (B XA AE W EA O . IR, K A SR REE R 2 IEAHSC . CASTILLO %5
XFRBED By RN G WU R, AR 5 R RS bRlal ) & B2 IEAROC . 252 KA it oE 3k
AR o] 3 28 2R 5 R RO AR 2 S TE AR DG o AR5 e, B L5 4R B 9 4 56 R B0 K, DAKHLAN
SEV X L RIS R BT M PR A AR DG R 3 . [RIRE B A SRR R S AR R AR
FEARAYAH OGN FE A I, M Rl 5 1A B AR GV i B35, AR IT ST 4 R — B
33 ZIREESFNERLEHEL

AWFFE R Y Logistic ,Gompertz £l Von Bertalanffy R I Res i A Z Al B 0—12 A
e i A K R LR, 3 FVRRL Y R 1 3 0.970, Fi P Von Bertalanffy #8005 RCR fef . B3R B

ML - B AN SR B I AL R A R BT K B, Von Bertalanffy 155 Y 015 20K 5 4

MACEDO %% H Logistic . Gompertz } Von Bertalanffy 3 Ffi A4 £ & 8 31 & fil £ 77 #52 HF F & B
Von Bertalanffy £ 8 005 ROR S A 5 BRZARSE 0 22 M R A KO BRI DTS R 3, 3 RS B Y
R 0.970, H 1 Von Bertalanffy 58 (4815 80U e f: . MOKHTARI S5 X i /K 2 S (W58 3R
B Von Bertalanffy BB A ORI FE, RIS E518 SARSCES RILAY) A o B B SE 2200 4E 55
FRIBIESE ) 2 B, Logistic 155 51X B35 A5 5 5 3 A1 52 M R 1L AU BOR IR AR, iIX S AR R 4518 A —
B, MW AT BRSSP R SR A BA R 22 A OG0l A K Ee P R n] TR AR R R
F RO, D3 S SHOE REXT S PR A 7 BT 5 BEVEAL 548 2 ZRaARIISTAs R 3 R g R
LA ROR , R*>0.970, Hirb Von Bertalanffy SRS RCR B L, TR b Z 541 B R AR E 1S '
ALY

4 & %

ABFFERT, 0—6 i Z2 B2 B B b T4 1 v e, 1 W] A0 5 LA RUR: 75 UL B o1 o Btk 2
S, 4 IS IR A —B. eAh, 0—12 A 2640 B /R E 5 i AR e P fe s, ELIAHE 5 P fy
R AR bR 2 52 18 35 IEAH G o Dk — 20 B0 ik AR iy 2o B % 3 A, A 9T 52 () 1 >R ] Logistic |
Gompertz . Von Bertalanffy 3 F B RIXT Z iR 40 B AF 5 0—12 H i A K A B L BRFATIE &8 LR
%W, Von Bertalanffy 581 i A | 20 2 6406 BF AR KO MR IG ROCR IRt
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Analysis on the Growth and Development Law of Multiparous Fine—Wool

Ewes and Its Correlation with Body Measurements

ABULAITI - Alimu', HANIKEZI - Tulapu® ,HUANG Juncheng® ,MA Yanping®,
XUE Zhengfen®, YIMING - Sulaiman', WU Weiwei*
( 1. College of Animal Science, Xinjiang Agricultural University, Urumqi , Xinjiang 830052, China;

2. Institute of Animal Husbandry, Xinjiang Academy of Animal Husbandry Sciences, Urumqi, Xinjiang 830000 , China)

Abstract: [Objective] This study aimed to explore the growth and development pattern of multiparous fine—wool ewes and its
correlation with body measurements. [ Method ] A total of 965 multiparous fine—wool ewe lambs were randomly selected and reared
under the same feeding conditions. Their body weight and body measurement indicators were determined at 0, 3, 4, 6, 8, 10,
and 12 months of age, respectively. Three models (Logistic, Gompertz, and Von Bertalanffy) were used for fitting and analyzing
their growth curves. [Result] The results showed that the multiparous fine—wool ewe lambs were in a growth peak from 0 to 6
months of age with significant weight gain, while the development of body measurements presented phased characteristics with
inconsistent growth ranges in different periods. There were extremely significant correlations (P<0.01) between body weight and
body measurement traits of multiparous fine—wool ewes at 4, 6, and 8 months of age, among which the correlation between chest
circumference and body weight was the strongest. All three models achieved good fitting effects (R?>>0.97) , and the Von
Bertalanffy model had the highest R?=0.992 with predicted values closest to the measured values, making it the optimal model for
predicting the growth and development pattern of multiparous fine—wool ewes. [Conclusion] The study indicated that the body
weight growth curve of multiparous fine-wool ewes showed an upward trend, with the growth peak from 0 to 6 months of age,
which conforms to the basic growth and development law of this sheep breed. Body weight of multiparous fine—wool ewes had a
significant positive correlation with body measurement indicators, and the correlation coefficient between body weight and
chest circumference was the highest. The Von Bertalanffy model is the optimal choice for body weight prediction of
multiparous fine—wool ewes.

Key words: multiparous fine=wool ewes ;growth and development law ; growth model
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RIFERNFEHPNRRBLAE

N W HeE REA,ZELFE OB RHE % R,ERS, K A
(il Al BE 2, DO FE - 615000)

B E:(EW]EARVIR RS 4 b R R IR, L A 4 R R AR G AOR R ST AR AR A R
KT G 258 P G g o[ 7 3R VI L F ik B 36 N 17 B (i ) R B8 57240 37 # E (EAE AR 12 il 2 ORI R A L B I sk At 4 2
RN E A AT [ 4 R ) T 420 4 2 A B T AR 2 PR MR R B ) 73.43%(420/572) o BRI Bk k&
ok S, R AR OK O 51.22%(293/572) . 35.49% (203/572) \15.21% (87/572) .5.59% (32/572) , I & R& J &
34.97%(200/572) c A Bl £ () R B AL B o L2 25 4 bR 4 & 2 AR 3 (P<0.01), F Bl 3R R Bl & 6 L 4 %
R e F 2 B 3 (P<0.05), T A Bl F 0 B9 o L 48 3k o BB 2 3 f B35 (P>0.05) [ 290 [\l 48 3 8 s BB R, DA
Db An s RN £ AR TR B LR A T i6 TAE . E AR LM 17 B () IR KA 43 4k b il 40 A0 T R
FHRNGFE AR E A, FE T LA bR TATR F 3R, bl 43 o ey B R g T SRR A B
KPR R R R

FE 225 :5858.23 SCERFRIZAD : A XEHE:1003-6377(2025)06-0030-07

DL AR R L SR FA N CRIPR BT ) ) 37 ) S22 A b, T /NRLASE () T T i, IR 2 4
P A TR g L B2 8 — S T R B B A TR RELARD TR T TR S R R DT L B g R A
FRPER S ML A BUATAE 25 07 3k e e A B (R B 0 A, R PR IR T I X, B
7 Ol B A AN SR A MU AL HE R (0 AN WA 2 , 25 PO i — s A BT P A4 77l ) R TR Il 249, G
A R R B U K . HAT, AR T a4 mmE Wk R R TR R A A
i i T A B IR DO AR IR TE, SR T 5 Tl A PR P 2 AR U DU BT ST R ARG o TR,
TRAT Ll A 20 A SO A TR B0, AR5 2R FH A BRI 32 6 pC LM 17 B (7 ) B 2 LR P
A SR ARG DR IF I A, AR ICAY A HUBT 95— P BORE, R SR 1 s A&, D it 24 3 2R i
TR IR R UK IR A S %
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ARIBOAN [R) 4 0% B v 111 2 087 60 260,05 20 ~ 30 g 2828 A —IRMERFES D SR FEMG B S,
B S5 A INAT DK AS I SRR SEATORAF , e ol WL SE B0 = AT R . SRAEZEAE 57200 28R A AR
[ B (T7) ASTR] A 88 554 B [R) 33 B I ASE () 2 O SR B AR o L 2 - S 6 304 13 ﬁFZ’ffri
268 177 5 BAF 4= 2K 343 1 AR ZEHE 229 1y s R R R AR 8K 221 1) (L ZE R AE A 176 1 Bk 2
RIERE 94 1y AT R AR ZENE 81 1 s DR AR ZEAE 122 1 L P I XORARZEHE 11240 IEJU_II:*%
FERE 33810y,
1.2 REFHE

2 B2 IR TR Rl R UTTE I R B AR
1.3 ZitsabeE

i FH Excel X [ UA B D817 57 e S FErti i A 21 . i FH SPSS 18.0 X Fir 13- 44l 647 22 % 4 fn
Z LR, IRGC I L AR IR P 732 HUB R 5 B () ARIE MRS =T S R A OCERME . P<0.01 S22
S 3 P<0.05 M 227 3 P>0.05 M EF A E

2 HRE5HMH

21 HEHHAPESURER

TEARI L A= A2 rp 34 R B e (2R oy W r R B R 3k e O L 5 ok TR A S R X R A
)ijU/\#é o
22 FREWHERFERBRRER

T o 2 T v I O B TTCVE I, MUTISCAE 1 572 103 T L1 2 Z R v kG 0 H 420 93 B RE A7 AR 27 4R
HU gy, HuOp K O dE 428 oo gty gt g dORnEsR R, gl AR A AR UYL AR 73.43%
AR R YL R B o 51.22% (2R R YL R IR Z K 35.49% , W HL A 2% UKL R 43 514 15.21% I
5.59% . AT (i) ) 3t Ll A 23 A USRS AR FE R B 35 22 55 (P<0.01) , bk sk e s )
Fim T HADETA 2R (P<0.01) , 2 HuUB e 2% I 28 8 T 4% 0 AT IS B ORI Fr i B (P<0.05) , 4%
55 W o SR 28 22 SO 9 25 (P>0.05) (B 4% U S TS A R R L B 2 TR AR DG . M 17
B (A7) 1l A 25 A dUB G AE R — | Horpt il AR 3 A R Ge RHE A BT R TR B A% ERSE
W 5, 43 5128 100% .91.49% F1190.24% , 3t 1L 48 25 A HUBGL S e IR B (7)) 2 58 77 H o8 35.14% ., 4
FAF A RAEARF B () RS SR EE ] B 22 5, R AR R m i B () T 2o
83.33% % Bk 68.09% FIHE BE EL oy 53.85% 5 4% HUBK YL a4 i (1) B (1) & 32 Ik Bk 24.39% it PG
H419.05% , 9 E (7)) B gL 380 05 1l fi 8% AU e S8 85 iy B (7)) 2 5 4% B0 34.04% . TR B2
H25.00% , 4 A48 () JEGL 3858 05 JF Fr W A sk e s i B () J& TR 8 33.33% 5 4% EL o
12.77% , 8 1~ 8- (11 ) JE GL 5858 0 Bk o sk e Ay iy B (7 ) /2 42 P B2 28 78.05% B 18 HL o 72.73%
FHE R 63.41% . R K-means 2Tk B 17 A5 () $ YL RRAE S 43 A 3 2%, e I L A A 45
TR H N 100% A% Ho8 91.49% . 56 ki E- 7 90.24% 4> FHEL Jy 87.80% i# 75 H. 4y 83.33% I 3 B
82.05% , HARFE Ny 4 B Ay AE HURR L SR I 0 v R L 2 A 5 T B L O 81.82% H % B 75.00% | =
T EL o 75.00% A B A 6 B (RIARR L2 ) O 68.42% (R U5 BN 65.63% 5 B TH N 62.16% . 2%
7R LK 60.47% A Hi E 2 60.00% 23T 54.55% , HARRAF 2k UL Sy 32, Hofth 25 A=t Jak e i s
2 IR 2H A 35 1 B BN 50.00% L 58 T B R 35.10% , HURAE S 45 25 27 AF BB GL SR 5 A AIG, I
#1.5R2,
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F1 ARREE(H)E4ERBLEMHH

1 R 78 64 82.05
2 A% 47 43 91.49
3 TS 12 12 100.00
4 IR 32 21 65.63
5 i 11 9 81.82
6 4:BA 41 36 87.80
7 S 33 18 54.55
8 L3N 43 26 60.47
9 AH 19 13 68.42
10 Hi& 32 24 75.00
11 e 42 35 83.33
12 ES 41 37 90.24
13 G 15 9 60.00
14 (=) 37 23 62.16
15 T 37 13 35.14
16 i 44 33 75.00
17 i 5 8 4 50.00
18 JER e 572 420 73.43
x2 AERFEE(H)AEFTERERERSH

1 i 42 53.85 2 2.56 12 15.38 6 7.69 35 44.87
2 ek 32 68.09 4 8.51 16 34.04 6 12.77 28 59.57
3 T 10 83.33 0 0.00 3 25.00 4 33.33 7 58.33
4 Eh IR 7 21.88 0 0.00 0 0.00 3 9.38 18 56.25
5 G 3 27.27 0 0.00 1 9.09 0 0.00 6 54.55
6 4:BH 18 43.90 2 4.88 4 9.76 4 9.76 32 78.05
7 SH 7 21.21 0 0.00 0 0.00 0 0.00 17 51.52
8 SR 6 13.95 0 0.00 1 2.33 0 0.00 18 41.86
9 AH 9 47.37 1 5.26 1 5.26 0 0.00 8 42.11
10 H% 5 15.63 0 0.00 3 9.38 2 6.25 14 43.75
11 i) 18 42.86 8 19.05 5 11.90 2 4.76 23 54.76
12 3l 18 43.90 10 24.39 9 21.95 1 2.44 26 63.41
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gk

13 i 1 6.67 0 0.00 1 6.67 0 0.00 6 40.00
14 (=] 15 40.54 1 2.70 1 2.70 1 2.70 14 37.84
15 T 6 16.22 0 0.00 0 0.00 0 0.00 5 13.51
16 B 6 13.64 4 9.09 1 2.27 0 0.00 32 72.73
17 e 0 0.00 0 0.00 0 0.00 0 0.00 4 50.00
18 et 203 35.49 32 5.59 58 10.14 29 5.07 293 51.22

4200 274 HUBH S RETR A IR %5k 34.97%(200/572) , RA B YL BE 43 A 28, Horh — d ke
}26.92% , = RYLE N 6.64% , WU IEYL RN 1.40%, IR EME () FEETEEN
66.67% 4% H 4 65.96% FE U B4 53.66% 4 BHE K 51.22% , Horp 1 g B ME—pY 2@y B (7)) , i

"_‘L’E\‘{E = Hins S mﬁﬁﬂijﬁ %ﬂﬁ%*ﬂjﬁj:%% !Eg/jh$ﬂi|% aéﬁﬂ% @mﬁﬂi% ay—IL%3o
x3 ARREER(H)BEEEEEST

1 (R 14 17.95 30 3846 23 2949 10 12.82 1 1.28 34 4359
2 WA 4 8.51 12 2553 20  42.55 9  19.15 2 4.26 31 65.96
3 TH 0 0.0 4 3333 5 4167 2 1667 1 8.33 8 66.67
4 IR 11 3438 14 4375 6 1875 1 3.13 0 0.00 7 21.88
5 i3 2 18.18 4 3636 4 3636 1 9.09 0 0.00 5 45.45
6 B 5 1220 15 3659 18 43.90 3 732 0 000 21 5122
7 Eii! 15 4545 10 30.30 8 2424 0 000 0 0.00 8 24.24
8 SR 17 39.53 17 39.53 9 2093 0 000 0 0.00 9 20.93
9 AH 6 3158 9 4737 31579 0 0.00 1 5.26 4 2105
10 HE 8  25.00 17 5313 7 21.88 0 0.00 0 0.00 7 21.88
11 i) 71667 18 42.86 13 3095 2 476 2 4.76 17 4048
12 ESn 4 976 15 3659 13 3171 8  19.51 1 244 22 53.66
13 it 6  40.00 8 5333 2 1333 0 0.00 0 0.00 2 13.33
14 (=} 14 37.84 13 35.14 10 27.03 0 000 0 0.00 10 27.03
15 BT 24 64.86 8  21.62 5 1351 0 000 0 0.00 5 13.51
16 ol 11 2500 23 5227 8 18.18 2 4.55 0 0.00 10 2273
17 e 4 50.00 4 50.00 0 0.00 0 000 0 0.00 0 0.00
18 st 152 2657 221 3864 154 2692 38 6.64 8 140 200 3497
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2.3 ARFENRUGTFERBEREREZI
JRAT 2R RV A 2 A UGS R 74.64% F171.62% , AT A0 IR YL S i, 4R 19 1.04 £
RS TRI A% 1 T Ll A 27 A USRI 22 AN 1 35 (P>0.05) o IR, AN [R) AR 8 441 ] 2 A= U I 5L 5 3
P BERDL AR 5 B AR IR T sCAFE A OGN, W 4.
R4 MEFMEFFERBEFR

AR A 343 256 74.64
s 229 164 71.62

EL RS HERARRARE R EATERMLZ(P001), RENE A7 £F 2 2(P<005), HF 253555
AT EFFRLE(P>0.05), TAR.
2.4 AEMERR R LT E R RN
N R A R R 53 51N 63.82% 1 84.33% , AN [P I (1 4 L) 2 2 A= Uk e 42 2% Sl
E(P<0.01) , BEA B RIE A1 13245, L3R S
F5 FEMERIERLFE S R RRER

s 304 194 63.82"
B 268 226 84.33"

2.5 AR B R R L A A R R A R
WL AR AT 2 R, — B X, 2 L L R g L XM, 3 3l DX A 2 A ek
HIPINHN 72.95% .83.93% F170.12% AN [l hEHA A Iy 1 L A 3 /4 U R A7 A 1 35 25 52 (P<0.05) , —
2 1 DX R T A X R AR S B v IR A Sk AR AR T A S B, 1l DR KU
WX A 1.20 4%, 6.
®6 REBRRLGE & RERER

X 122 89 72.95"
AKX 112 94 83.93"
e 338 237 70.12"

2.6 FREZFEFXHLEE R BLROHI
B AR 25 A HUBGE R T M 25 3 1 35 (P<0.05) , 5 R R I T HA 2=y . B RIdge R
9 67.87% , I B IHERS I AD L Th, 50 WU Y ™ AT 2k, BT 360 76.14% , 4 TR e Ry
81.48%, .37,
®T FARAFEDTRUFFERBRLEFER

e 221 150 67.87"
5 176 134 76.14"
T 94 70 74.47"
% 31 66 81.48"
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FEARUCR A ST2 A 2ERE v K Hh 420 13 ZEREAFAE 27 A HUBRYL I, RURRY36h 73.43% , 55 HoAth
A HRAE AH LA, B YL SR AT sk T i 2 1 A ek il L 2R B il AR BRGSOl 85.50% B
Az TR A Y H R A B S A T A 1 B A HURR Y 3 h 80.70% , (H B TR AR 2 i A 12 M
U AR i T8 P A HUBYS R A 64.929% 1 1R A 45 SRR N 22 B A i i A AR UG RN 17.28%
IR A S50, HLE = TARERI%F = B4 JO TR Je s G I B 6 L CRT PR TV B ) A Hl g A4 i 1 27 A=
HURGL 27 70.00% MR AL LS . X SEi A rh PR i AD Y R BRI Ze B, U4 NARIE AR L i
JERY S5 T A IR R T B R A AR A A BB R 52.30% PR A 4 S AR T AR A S H
I TR IX B 2 g 3 2 A UYL RN 79.70% W PR AT 45 S L il A B A AR P A A U RN
84.33% 1=y TN YL KR 63.82% , L5 HE 535 i A6 AR 25" MARSKOLE P "/fi4 1] 5 45 S AN —
L X AT e S BT RR AR G UR B L G O T R WA FLIN S SR IH FE B RO T BRI DA AR K
TS0 A A T PR TS SR, N [R) AR 0 2 R P 25 A HUR L A 2 S N 3 (P>0.05) %45 R
T ALY R AR A MARSKOLE P! 4 38 A5 45 FAHAF o S R 3 1% 1 L 4 2 A AU e S A7 7
3% 25 57 (P<0.05) , 2P 1 X ey B e S5 11 J DR ] B S 120 B S MG ‘B 2 2 e rp (Rl 47 IR
JE AR T RN R 5 b, i X g P 30 T A AR 3R A, T g R S A A UL RS 1 A
R AFEZE AR A BB YAFAE 3E 25 7 (P<0.05) , B 2R e R i B IN T A 2Ry .

AU AN A I T 2 2 A USRS 0 A1 S e 3 Bl o BR R RIZI R 32 2R
AR Ry B A B R B2, 45 0 5 AR 25 S R K O 5 ¢ S B R A AR PR R R, T R
AP AR O RGeS 0 22 5 W, v R B (T ) A0 7 e 2 IO i i B 42, 0 2 23 A
il 5 L THUR i 2 ST By A 5 A e R DT B T I, AR IR M o 4 MR B B IK
BRIERFAL , 21l DX e KU, AR A RE A - PR 7 A B B PR R SR IO G B 42 S s, AN )
TR X 22 AR UK L R A ZE PR A T RAE IR A M - U — T BN 4 4 A P
PR ZR M 21 LS MR 2 0 e A , O A 78 B, R 4%, JC G T A A [ A R B B 0 2 5
A B () it B A B A g S AR A L PG B 2R B R

S 3k

(1] #Hg B . Ul E AR #4Rgeak, 1991, 17(1): 73-75.

(2] P, K%, ZhiFL, % . pl B4 BRI IR T E 4R, 2018, 44(5): 39-40.

(31 M, P62, Tak, 55 DU sl i & &R sse IO 3 S5 R FHBUIR Bt 36000, b A=l B, 2024, 50(5): 41-46.
(4] Emite, mdk, &k, & S04 5E A BRSSO A )] rhEALEFE, 2020, 46(5): 40-43, 48.

(5] BRmens , 55 NI, B3 , 25 ARl iR 35 5 20 )RR A 25 A JOR A T 0 FUAELD . )1 3 s, 2015,42(5): 2829, 32.
(6] B3t 4x . 21 & & 25 A s 1) —FIoBTH R[], v 84 B A Ui L 2005, 13(1): 8-9.

[71 ANNE M.Z,GARY A.C%i%5 S5 BRI IR A7 2 k(M. B St bt E b B s it

(81 M, Tk, Attt b, 26 DU Bl A 2 7=l 2 R BRRAR Bt SR 1. Hh B R sh i Rk2% L 2020, 40(5): 65-67.

(9] sHFILS, B 2%, LT o, S . Bl Bk 2 25 A R DO IR A 5 B P . HOR B O BS L 2024, 54(2): 129-132.
[10] #Rr2%, Wa s, sk, 55 . 2N A= 18 2 AE U BB DO IR AR (], vh B 4Rl BR2F , 2023, 49(1): 76-79.
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[15] 2= 0w, W, BRI, 45 O TR DX B A i T 2 A HURRG I IR A (D). DU BB 2, 2019, 46(7): 24-25, 28.
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nematodes in weaner lambs on pasture in Denmark[J]. Veterinary Parasitology, 2001, 99(1): 15-27.

Investigation on the Infection Status of Internal Parasites in

Liangshan Cattle

SUN Yan, CHEN Luxi, ZHOU Guoyan, ANlazha, WANG Qiang, HUANG Jianfeng,
CHEN Gang, DONG Yixuan, ZHANG Tao"
(Liangshan Academy of Agricultural Sciences, Xichang,Sichuan 615000, China)

Abstract: [Objective] This study aimed to investigate the infection status of parasites in Liangshan cattle, thereby providing
effective technical support for control of parasitic diseases, and ultimately improving herd health and economic returns. [ Methods ]
A total of 572 fresh fecal samples were collected from 17 counties (cities) in Liangshan Prefecture. McMaster flotation and
modified sedimentation methods were used to detect eggs of four common internal parasites. [ Results] A total of 420 fecal samples
were tested positive for parasite eggs, with an infection rate of 73.43% (420/572). Coccidia, nematodes, trematodes and cestodes
were detected, with infection rates of 51.22% (293/572) , 35.49% (203/572) , 15.21% (87/572) , and 5.59% (32/572) ,
respectively, and the mixed infection rate was 34.79% (200/572). Extremely significant differences in parasite infection rates were
observed among Liangshan cattle from different counties (cities) and between genders (P<0.01), and significant differences were
found across different altitudes and seasons (P<0.05) , but not among different age groups (P>0.05). [Conclusion] Parasite
infection in Liangshan cattle was prominent, with a predominance of coccidia and nematodes, necessitating comprehensive
prevention and control measures. A large—scale investigation on parasite infection was conducted for the first time in Liangshan
cattle across all 17 counties (cities) of Liangshan Prefecture, which filled a research gap on internal parasites in Liangshan cattle,
enriched the epidemiological data, and provided a scientific basis and data support for the prevention and control of these parasitic
diseases in the region.

Key words: Liangshan cattle;internal parasite ; infection ; prevention and control
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10.16863/j.cnki.1003-6377.2025.06.006

BEME S URRIEIS N T EE S

TR, AR L RN, AT A AR, EH e RE WA AR E
BREMDE R 0 BT
(LAFBRAON R AF B B Bt Him S 8 R5T 830052;

2. FEFEh B XU Ol A BRA B el &% 838100
3B A 7 R A e R I A B B S RSE 830063)

i E:(EN]2024 59 FREEFGH L FANIARLEE AREERFATN FUELFRL L8, s ENHRFIRF
By SR A 2 AT R o F IR AURHAE B SRR BRI R I S MR D MR R [ R R ER AL R RR A
EHEAR,EAALWEFE REFHALPFEYF T EZRATO B 0N, BB EENDAFNE WAL R0 7HE
TR FREB L BIHFRE F MR REF DT EDFLH &, BREEZRR, #ATRGBEXR LY 8,4
R &R R 41 i & C A ER T3 1 (cox]) H #Y 3 B 7 7] #E4T NCBI-Blast 78 £ W3t , I MEGA 11.0 ¥ 2 3% 2 i3t b4t
(ZRVERFRHARFTAA LK, FHEFNRELNAKMERE, PCRY B EKE N 446 bp, RHEH# A %
W B E Z kWA TRE -0 X, 5% KH 4%k B JE%E100.00%, BAF L BMERA KT NS Lk ET S L4
G ——W % K[ 98 Jeox] ZET T E K 6 2 % Skl 4 5l R N4 F I 5 Sk 8 A M FAR IR

KR A GRE L TAF ML kM coxl L K 8

HE 4525 :5858.26 SCERFRIDAD : A M EHS:1003-6377(2025)06-0037-08

T 22 Sk W SRR S B TR A R 2SR R o I 2 Sk M R 2 Sk ) LAY
PSR —— N 2 Sk ), AP A TR AR R RS WA R R R R B DR B — R BN R LR AR A
U, R A A TR IR IRAER B SIS R B S S U S Gt R B 2 S
Jertg 7K PRI , HL IS A P, B Bl IR RS AT 28 MG SE B A, T B L 4 DR £ S M
B2~ 3G R T R Sk W, AR SR TR 20, 51 R MR A S5 2R R i 22k s fE < pe
NS T HOR P8, 3 ERUR SR A4 (D) XA 08, 7EHCXIE WL, JR Al 52 5 i A T 30700,

LR B DY e I AR 5 R TR0 B L AR R AR TR AR o RS g A o SR U AT T
Z BRI o SRR M SO TR ) 9 A 3 S 200 M A 8 AW A R 14 10 4%, FH T 0 R 4 S0 B g o
1712 A% N: i Loy Wt R 8 e e S S 2 L DR S P A I e SN R o B SO 2 S )
WS, e A LA R Y AE AR — 40 A R C AL 17 BRI 3 PR con ] H
A7 1T cond BERFESE I AR B OR 17 T 808 AU DR ST, B (A I 28 A HUP MR G R AR B

BEETR : Hrsmde B /R A KR RRIR SRR BN AT 3155 H (2024KZ010) 5 L AT SR 425 H
YEB B Iv : WK (2003—) , 2, AR, ST T 10 0 31 50 T 5 0 e 8% . E-mail : 3265696869@qq.com
WEMESE L(1984—) , T i+, = BEIW, B 5 10 R sl e Bl 45 . E—mail : 59951178@qq.com

A4 (1981—) 5 Wi+, BBz WSS 7 ) S s 00 T 5 e % . E-mail : 122160075@qq.com
W #5 B #7:2025-08-21, 1& [E] H #]:2025-09-19
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RHPEREE10,

TSR TR B SRR X, R R i R X2 — o TRIZHBIX, ST - ARk 1 i (4 2 i ok
T 0 22 Sk 0 ) B AR X o F R, i OIS J2 SRR T T 2 A A I PR 12 T B B A L
SAETBE, 0 T2 Wi BOR BT v e, 2 DRSS S DR S A . D VER IS W 4 S ik 22 S W, M2
PRI E J5 A T A% o> B2 . ACHIEST S8 36 58 3 SRR 240 2 A PRAEIR AT 2 ol S 8 2
e JEASAUEE MG 22 Sk W I D con 1 RL AP S AN K52 2507 1 ZR G 0T A A i 22 3k 5 FLA R 22
3K JE Z AL AL G ZR o I AN (S0 BT S 40 1% 22 Sk W) A DS RS2 0 T B i W 5 0 i s T
cox ] FEREZ AL R KM ARG R T 0 H A (E

| HEETE

1.1 iRBasr st
1.1.1 H&RR

2024 4F-9 1 B 1 R IR o 2 SE AT AR S e B oA TR R A R Sk SR B T AN AR A IR i 25
FEAR . G 1% A 1982 4E I LUK , © i S 2 AR ERA FE U I PR (1) FLIT AR R G ol i .
PRI BTSN DR B A i PRARFAE 2 009 = (0 ki O I L 7 B LA S5 2H 20T S
1.12 & A)

2xTaq PCR MasterMix II \TIANamp Genomic DNA Kit , JG PN & 2 SR /N b i i) 0 K% 3% 1 B
BERE DNA [AR 7] £ ; Trans15K DNA Marker . 1Kb DNA Ladder; W2 £h 22 i (PBS) ; H & R —$h 1R 28 i
W (GA) s FE K.
1.1.3  EZBERE

TG16-W Tt & 38 45 20 B0 HL s Myeyeler TM Thermal Cycler PCR 4 544 B 4% 2 40 5 HB kA L
VR F R s 8 00BR s B U R I S N R 4 s DHP-9162 1 H #AVIHE 5 1 F246 s XH-C e iR IR 37 7%
1.2 KA =*
12,1 Jm % kMR EFTLSFUR

FH T S 4t L 200 2 M A 98 D VR 7 30 min, 3725 FIHWRAS 2 HUUR , FH PBS W BRSO 40 i s R
W BT B TS
122 JRILUALMKE %a@k

BIRGE Ji5 BBO 45 U 2 2L 2, 25 I 25 20 OB I T R AT IR 5%, FHIE BT 535 KNS T 109% R
PR b [ L A
123wy i ey h) %

T T BB SURE i 5 DB 1 emx 1 emx 1 em (7R o B IR K508 B (14 2 VBRI f 1
& IFM EAR% . HAIEE T WK T 0hPE 6 h, MU G A SUR K 5y . 8 ALY A 4 A 3l
IKALFP AT K AN . KSR KA SV T 60 “CRIGLIEHL, FHAE TL A B 4 A7

W AL 5 0 08 HBCTE 4 CCURAR Rl i DA EEAT AR AR R, A D) R ML T ) R DD R R
6 wm, M HLIR GRS A 48 CL AR R ALK IR, R 40 s, HERBE R 5 1 iCE TR & 155 ClE
30 mino FRJEHERE A 60 “CHUR TPt T . BET 58U FEFE 4 CAAF R ORAE , LAsS IR 2 Ml .
124  GARM-FLEE
TRAKE /P 21 Y% €058 B T8 o e AR TR (P 26 3% st e A B TR R RS R A U R S
MR G AR BT R, S 796 B 2125047
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1.2.5 DNA#I

B0 15395 2 6, 408 oAk, B BB 223k MR IR . FH PBS A2 vt 114, K5 PBS W 1 i B V5 Sk h F R 4l
K BPE, #4200 WL 22 Ml GA 120 pL AR B KIR G5, B T 57 CARME I h it 5 Ak . # I DNA 42 HUR
F & R SR BOT A 2 R85 DNA i XJ-TKX, Bl 5 7E7E-20 CHITKAS T, L& SR 2efli i
1.2.6 PCR¥ 3%

JHF PCR " 18 cox! R B 51 ¥ & AL I BL, 51 W JF s F - EiF 51 4 A1 K
5'-TTTTTTGGGCATCCTGAGGTTTAT-3' Q4 MREEXT ), TUi#5 14 B1 }1 5'-TAAAGAAAGAACATAATGAA
AATG-3" (24 DRHEXT ) o 9758 i 9 v BER 224 450 bpo

25 pL AR Y R SR AR R IES 14045 0.5 WLOH A 50 pmol/uL) , IR A4 12.5 pl, Ak DNA
2 pL, AR AR ST 4K 9.5 wLlo P IGFRFBOE N B SETE 95 “CTF BB M 300 s; $5E #1745 MG,
FAEILFE 95 ‘CF 405,45 CF40s, LIS 72 'CF 40 s; e 7£ 72 “CFAEM 300 s, LA 15 CHEH N o
B2 WL PCR Y, 7E 10 /L AR BEE I FRL UK A 1 1A 7 LUK 3B o
1.2.7  cox] AW /7 & & H 3051

B PCR =9y b4 70 , 6 B A9 3L K A BEVETT Blast F X (hitp://blast.ncbi.nlm.nih.gov/Blast.cgi) , 4 5 4
FIRGL ) 223k R gk A R B H GenBank HASER A AN [RIFD 22 3K J8 2% 1 cox I FEH T4, )i H Lasergene 7.0
B, R Clustal W5 85 B ASBIFSE AR 4549 5 91 (T. multiceps XJ-TKX Sheep China) 5 GenBank % 5 ()
GHEATIRIIEE LU XT o R MEGA 11.0 k4% , R F 484275 (Neighbor Joining, NJ) , F 2 T cox 1 FE K ¥ 51 (1
RGEIAM | 3 — 2D 73 B 2 2 B ) 2 L

2 HERE5HH

2.1 WEHRESFENE
A3 AE AR T 1T LT T 28 B ARG (R A0 S ST, Sk AT TR, 245 & L af A SR FE g 2 i b B2
ES VK-S PSSk R A N

B1 ke (40x)

22 HHWER

I3 TG 22 B MR AR ELAEA ISR AR K, R RS B R e G 5 A 11 B i o 0 il
SR, A I A e AR T SIS A, B T OGBSO g 5 AT DL SR AR 1€ R AR 1 B
Az BB | AV R R 0 S AL N S RN — AR Sk, LRI 2A (81 2B
A 2C,
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B2 BEAERBEG

23 JRIBHAAFNE
L2 B Sy B S8 1 9 B A, KM 200 B 9 B NS S 1 23 30, DL IRT 3A . i I A SR
SEMEFR I, DL 3B MR 20 R A I A 0 2, 20 5 B AR , DLIRT 3C U JIE O LEF 4EHES B4 5, 4t e 53 S0
BT, B B A AT ) S A DL S, DLl 3D M I Mk ) LA DAL I8 o, 200 A e € S5 0E 5, PR/ N [ )
XTCSH, WEI3E. LR P % A5, A U0 I BORG 3 , ZTBEAE R T /0N 2 S0 11 A6 320 2 DX MOl e e
R SE S A 57, WLIEI 3K, Jli RS 3 v, R DL S A8 T B A0 A MO 9 IR SR 1 19 50 & A=, Bl v B E
TCHA IR, VLI 3G B IR /NER A AR 15T RS, B /NG L R A R AT, T A SR E R AR L
FI3H. WLANLET4E 2 2008 UG 6 R R @, TR S HES RN AR AEE S 07, WLIE 31, KAk B - 77
FEG AR 5 (9 A5 £k, FCA RS 35 TC I AR AR o 2 I 22 3k Wl 2o 4 403 2 T v AR W A 4 % R ) T 2 254
A , I T T T it S 0 S 7, A7 VA 200 R o 4 A 5

o 8 P L el LA

B s

T YW e
Pl e § S N, BT

E: A KJE(HE 100 x );B.C. K (HE 400 x );D. S JE(HE 40 x );E. A JE(HE 40 % );

F.RE(HE 40 x ) ;G. AfipE(HE 40 x ) ;H. B AE(HE 40 x ) ;1. AL (HE 40 ),
E3 JRIBHALAFENE
40
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2.4 IRPETEEERREIKER

i 22 3K 84 cox 1 FE IR (9 PCR 9384 7= Wy 249 1 B 80— B 52 205 AP X BOC 2607, ) 3RAT F AR [ 4

7 AR TR LI 4.

2 000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp

7E: M 2 DL 2000; 1 #22 % XJ-TKX -F 474

4

% 25 Sk cox 1 B

2.5

cox] B E R B LR ST

/4‘

3. AWM BB

446 bp

o B A R S E

AT

W ¥, J¥ 31 28 Blast L, Ry 4%

B PCR # & 7=4

R Clustal W 5 i 46 A B 98 974 #10 F 91

GenBank I ZR AR FR 8 -7 FE X, B

(T. multiceps XJ-TKX Sheep China)5

SESUNCESNIIESIIVE~

S 2 U TR 47 R 100.00% , 5 HoAth i 223k @ 2% HU Y [R) A R 83.50% ~ 96.30%. HiHpr, 5 T. krabbei
(MT227288) ) [ J5 1 £ 1 M 96.30% , 5 T. taeniaeformis (JQ837814) i [al i1k Fe i M 83.50% , WLIA 5.,

Percent dentity

5

REFHERH cox] B

T 45 R

1 [ 23456789 [10]1 121314151617 |18 [ 1920 |21 |22 25 [24 |25 |26 |27 [28 |29 |30 |31 [32 ]33]
1 M 6o.1 (854 856 678|892 854 7.0 [89.4 |858 (892 (892 [89.2 [89.2 [69.1 (892 [892 [89.2 |854 844 897 837 |86.9 [851 |86.4 [88.9 [89.4 |911 (851 (856 7.0 |67.5 851 | 1 T arctos Bear Finland JF261318.seq
2 [131 [ 864|885 |87.2 [927 [88.0 882|927 |87.0 | 927 |927 |927 |927 |926 927|927 |927 |8456 |86.0 [89.3 |846 888 |67.2|87.3 |97.4 |924 872|832 869 856 |86.9 860 | 2 T. asiatica Human Thailand JO517298 s
3 163|150 [l 855|840 859 |86.6 853 [87.3 | 853 |859 |859 859 |85.9 |85 |859 859 859|859 |86.3 |86.1 846 |68.0 |853 |85.4 |86.4 |85.1 861|832 848 86.4 853 849 | 3 T. cabuepengi Mouse China PP140883 5eq
4 159125 160 |l 885 |67.4 885 8.0 883|901 (880 880 88,0 [88.0 [67.9 880 880 88,0 |67.3 852 866 851|849 672|878 [89.0 [87.8 |850 854 |87.4 [902 |880 (861 | 4 . crassiceps Monkey Austria KY883633.5
5 133141180125 |l 855 853 [929 [87.0 |89.0 852 [882 882 882 |88.1 |88 [882 (882|854 |876 |87.5 840 |853 851 921877 854 869 |827 882892 929 (878 | 5 T. hydatigena Goat Ghana MT407601 seq
6 |18 79 144138 147 [l 877 [869 [930 841963 [96.3 [96:3 |96.3 963 [96.3 [96.3 |96.3 | 845 |85 [88.0 843 |89.2 |67.4 856|948 940 | 890 827 |86.4 [85.4 859 6 T. kraboei Wolf Czech Republic MT227288
7 [163[131[147 125163 134 |l 7.7 [67.3 (867 882 882 832 882|881 882882 832 854 |67.9 867 862 [830 830 848 885 861889 865 (852 848 7 T laticollis Lynx China MW843568 seq
8 (143128163131 76 |14 |135 [l 883 |67.8 885 885 885 885 |68.4 885 885 885 862 889 869 851880 880 927 887 864|866 846 |87.4 [88.1 937 (886 | 8 T. ynciscapreoli Lynx Poland MK03347
9 (11478 (140127143 75 |10 127 [l 864 [921 [921 (921|921 921 (921 [92.1 921|859 |86.6 |91.1 856 |88.0 |86.2 875|930 935 |68 |8456 |856 864 864 T. madoquae Wolf Kenya AMS03323 seq
10 (157143164106 [120 [179 [147 133|150 |l 853 [853 853 853 851853 853 853 [84.1 [86.0 |864 |847 [857 839 [88.1 |67.3 847 (850853 943 881 T. martis Mink taly FN547885 seq
11 [117]79 (157131128 38 [128 125 85 | 165 [100.0/100.0(100.0[1000[100.0]100.0[100.0[85.1 [855 |89.9 |845 888 [87.2 [86.4 |942 935 895 835 869 859 869 T. muliceps Goat Greece KR604810.seq
12 (11779 (157131128 38 [128 125 | 85 [165| 00 | 100.0(100.01000[100.0/100.0[100.0[85.1 855 |89.9 845 888 [87.2 [86.4 |942 935 |895 835 |86.9 |859 869 T. muticeps Sheep China KT258024 5eq
13 (11779 (157131128 38 [128 125 85 [165| 00 | 00 [M100.0/1000[100.0[100.0[1000[851 (855 899 845 [888 872 |86.4 [942 935 895|835 |869 859 869 | T. multiceps Sheep Eqypt LC271737 seq
14 [117]79 (157131128 38 [128125| 85 [165| 00 | 00 | 00 [lM1000[1000/100.0[100.0[851 855 89,9 845 888 [872 [86.4 |942 935|895 835 869 [859 869 T. muticeps Sheep ftaly DQ309767 seq
15 (11879 (158133 (129 38 (129126 | 85 [166 | 00 | 00 | 00 | 0o [M1000/100.0[100.0[850 855 |89.8 |850 887 [87.1 86.3 942 934 |89.4 |833 |86 |858 868 T. multiceps Sheep ltaly KUB41265 seq
8 |16 [117]79 [157 131128 38 |128 |125| 85 [165| 00 | 0.0 | 00 | 00 | 0.0 [Mll100.0[1000[85.1 855|899 848 888 [67.2 864 942 935 895 |835 |86.9 859 |86.9 T. muticeps Sheep Turkey EF393620 seq
& |17 [117]79 [157 131|128 38 [128125 | 85 00 [ 00 |00 [ 0000 [ | 899 (8488858 672|864 942935 895 835|869 859 869 | T. multiceps Sheep Turkey OR782914.5eq
2 48 [117] 79 [157[131 (128 38 [128 125 85 [165] 00 [ 00 | 00 | 00 |00 |00 [89.9[845 |88 872 [86.4 |942 935|895 835 |86.9 |859 |869 T. multiceps XJ-TKX Sheep China seq
19 (163173156 [140 (163|173 (163153156 | 178 | 166 | 166 | 166 | 166 168 166 85.1[85.4 (837 862|859 |85.1 [84.0 845 845 |859 |86.4 845 T. mustelae Mouse Finland EU544559 seq
20 175155 (152165 136 165 132|120 [147 155 161|161 161 [16.1 [16.1 [161 | 831855850 883 (860 842 842 [842 844 872 [863 | T. omissa Lion Colombia MZ351202 seq
21 (111116154 [147 (137 132 147144 [ 95 150 109109109109 [110 [108 W 525 (857 848 864 (899 889 893 [843 |86.4 [859 872 T. ovs Sheep Iran JX134111.seq
22 (183173 17.3166 180 [17.7 153|166 160 [17.1 [17.0 | 17.0 | 17.0 | 170 [ 168 [ 17.0 [17.0 [ 857 859 (845 854 |845 835 |86.4 |85.1 859 |862 T. parva Mouse Spain EUS44580.5eq
23 145121130 (169 [16.4 [ 116 (130 (130 [130 159 [ 121|121 [121 121123 [121 159|159 |l 869 (865 900 876 880 865 849 857 869 T pisiformis Rabbit Spain KC020690.5q
24 (166141163141 [167 138 131131153 [182 141|141 141 141 [142 [141] 170 (156 |15 [l 859 672 864 (8379118556 872 | T. polyacantha Fox Iran PP658436 5eq
25 (150 (140 (163133 | 84 (160 |17.0| 78 |136 130 [150 150|150 150 151 | 150 1150 [17.0 |14 | 156 [Jlll 867 [859 |854 837 |87.0 [89.7 [930 . regis Lion Kenya AM503328 seq
26 12127 [150 119135 55 [125[122] 75 [140] 61 |61 | 61 | 61|61 61 109163 [107 141145 [l 935 882 837 869 862 674 T. saginata Human Cambodia MT074048 sec
27 [11.4] 82 166133163 | 63 [140 150 69 |16.4 | 69 | 69 | 69 |69 | 70 | 69 121170 (135140155 6.9 [l 867 [840 864 851 [856 . serialis Human Japan LC440873 seq
28 |96 (142153167 (144 [120 154|147 [121 174 [113 113|113 | 113 [ 114 [ 113 [115]187 130 [150 163|129 | 145 [l 835|855 859 856 T. solium Pig India KC709806.5eq
29 (166 (190190163 [19.8 198 120 [17.0 173|168 187 [187 |187 187 |189 | 187 176149 (150 183 183 [183 180 187 [ 829 [845 [840 | . taeniaeformis Bird Czech Republic J
30 [159 (144 (170 (138 (128 150 147 [138 160 164 [14.4 | 14.4 |144 144 | 145 144 | 150166 169 | 95 [143 144 [150 [160 | 19.4 [l 7.3 866 T talicei Dog Peru PP050498 seq
31 [143 (160 [149 (105117 163|153 [13.0 | 149 | 59 156 156 156 |156 158 | 156 1156 156 159 159 [11.1 153 | 166 | 156 | 173 | 140 [ 883 T twitchelli Bear Russia EUS44598 seq
32 (136144163131 7.6 [157[17.0| 66 |150 130 [14.4 |14.4 | 144 | 144 [145 144 141153 [14514.1| 75 138 (160 (160 180 147 127 [l 889 32 Taeniasp. LynxChina MW846305.seq
33 [165 155168 154 [133 162 |13.0 124|149 140 145 | 145 | 146|146 147 145 | 17.0 [17.0 (154 [ 146 [124 149159 [165 | 166 152 | 11.4 120- £ Taenia sp. Mouse Brazil MG570201 5eq
11234567 89 10 121 1[5t 20 |22 |23 |24 |25 |26 |27 |28 | 29 |30 | 31 |32
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B MEGA 11.0 504, SEAS#F 58 3545 89 2 51 (T. multiceps XJ-TKX Sheep China, J¥* 5 18) } GenBank
T Z KB AN F R cox ] FER T A HEAT RGE ARG L SRR AP TR TS
GenBank £ 5 A A [ 5843 B8 B9 R (40 135 T. multiceps J¥ 81 #E Al —A~ 4332 1, WL 6,

T. multiceps Sheep ltaly KU641265
A

0.02 T. multiceps Goat Greece KR604810

T. multiceps Sheep Egypt LC271737

oge, | T- multiceps Sheep Italy DQ309767

T. multiceps Sheep Turkey EF393620

T. multiceps Sheep Turkey OR782914
99%

Il T muiticeps XJ-TKX Sheep China

96% T. multiceps Sheep China KT258024

T. krabbei Wolf Czech Republic MT227288

99%
T. serialis Human Japan LC440873

96% T. saginata Human Cambodia MT074048
T. asiatica Human Thailand JQ517298

9% T. madoquae Wolf Kenya AM503323

L T. ovis Sheep Iran JX134111
99% 97% C T. solium Pig India KC709806
e T. arctos Bear Finland JF261318

9% T. pisiformis Rabbit Spain KC020690
65?‘

T. caixuepengi Mouse China PP140883

T. laticollis Lynx China MW843568

T. talicei Dog Peru PP050498
97% 9% T. polyacantha Fox Iran PP658436

97% Taenia sp. Mouse Brazil MG570201

T. omissa Lion Colombia MZ351292

99% — T. lynciscapreoli Lynx Poland MK033479

90% T. hydatigena Goat Ghana MT407601

99% Taenia sp. Lynx China MW846305
96% T. regis Lion Kenya AM503328
2% T. twitchelli Bear Russia EU544598
96% T. martis Mink Italy FN547885

T. crassiceps Monkey Austria KY883633

9% T. mustelae Mouse Finland EU544559

96% T. taeniaeformis Bird Czech Republic JQ837814
96%

T. parva Mouse Spain EU544580

Z WA AR R AT IRAF 8 5 5 (T. multiceps XJ-TKX Sheep China )
6 BT cox] BEEMARFREH RS HL

3o i

2 223k g R — R M N LR, R 22 Sknly % U 2R 40 HUBRGL 5 RS X S 1A A AL IR Rk
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Y, TEAR 22 [ AN X L 4G SRR i 2 Sk s . T A WS o FE T A FELE X, 1 SRR
23 LB R 2.38% . 5 LRI, % b IX R S0 22 S5 2% UYL 5 3k 15.33% . 2R3 35 I oT & B,
HHFH 20 M X 2F 223k W05 14 734 R 95 3R 5] 1.44% , TR S0 g 47.65% i AR 241X, %95 1)
AL BT 28 89.50% AN Al AEHRGE , 7E R, 19 HUR IR 7 T 2K MR8, X
R T 212 DXL = i 2 S i JER A 0 0 A 1) SE B O

23RN TE AR I A A e L BEE AR KRR, B IGER & A B B A B AR i P R AR i AR
ISRV o USRS ML 20 B, T e A A 2 A e A A S 1 I TR T A4 L, S R i A AR
JIN A% T 455 2V, AR 25 AR S0 A IR , 200 B B ASTR , A LT P D DR/ INAR A Y 23 3 1t A L 0 O 4
A o X AR T BB -5 ik AR 1) KR AL AT O

AT ST ot 2 GO A2 i BRLA B2 DL oy TR T 1, o 4 2 i 22 Sk ) A B0 DL RS B A3
FEEL W TR AR, BT BB A S PSS 2 S T8 0 8 G SR AR T S AR AE , w02 1 18
R4 AR 22 S W, V) R R RRAE A S A, FL AU RS R e BB AR o DATRATI SR I PRRE IR s B
AR AE TS TSI, T LAZE A JI W EL Ay i 22 Sk W v AR i 2 o DAk R 40 2 i 22 3k W 2 W B 448 1 )
2RI

Gy F Y ETE T RIS W N &5 T HARR A O34, S5 R B 5 XT-TKX coxl FEH R BE
K FE /2 446 bp, 5 Genbank R I 22 377 4% U2 B PR (B 5 : LC271737.1) I [R]EE R 100.00% o BLIR
PO A Z5RIF5Y 22 S Aol B PR 4 o A I, cox ] BEPR R 3 L ASE AR, o 9P T 20 A 4326 5 5 A
WAL ZREMEAIHT , cox ] FERINE R 43 FHRic , 76 5508 223 4 A r s B e vh BT B AR . T8
1 con 1 FEP TN HEATIN 3 AN 44T, T LASE 78 AS ) % B2 ] 1) st A5 25 SRR 4RO &

Z 3y IR ] S EURR S YL AR DI RE 20, A K R B IR, B RE T R, & I TR 28 T ¢
(BB , 3 Rt RN 32 B R TS0 o DRIt , A R AR B 22 S W AR A 7 38, X B A A SR e XSS EL AT
FEMALDAR X,

4 # it

AT BUE S SR U N5 A WA W T XA A 22 Sk I AR I A T IR AFSE . 45
R AEE FIZ WA b R cox I FEPR AT LATHIZ 337 e Az 40 2 6 22 S W , I 30 st 8 o b X AA A 4
22 S MR R IRAT o SRS VA AR B 4 S ik 22 Sk W 12 W AR R 1 L 0 B O 8 i R K e
PEALRL AR

i a8 AL AL B 2> B, B 5L XJ-TKX 5 Genbank U 5 19 £ Sk & I B bk (B % 5
LC271737.1) )& [A]— 433, Fe R P51 100.00% o FEARIF 5T, A& 3R 22 3k 53 25 0k XT-TKX 19 cox 1 F
P SR S X 7 T 1A% LY 25 S s R 3R R R A7 A o IR IR 45 R B, B 22 Sk M TE con I JE R IX
WD Tt R R, 25 d 5 AR 2 3k 8 4 AR AR LR B ST 19 79 3, iX R B con 1 LN R
HEAE R S0 22 Sl G5 IR i B8 U R A id

5% 3Lk

(1] 2R R . SRt O Rtk 20 5 B R R iaL) . = sh g fdd, 2022, 24(5): 56-57.

(2] WAAE BT AL 2525 HORG S AR 0 e A 2 UL (T]. B SRS E EIS , 2008(399) :41-53.

[3] 3 UM . il 22 Sk W iai A T IR A S B L) B O ERR, 2021(5): 13-14.

(4] b 44, B2, —BIRER 2 LW 2 REI T =/ & 4 EE , 2022(3): 23-24.

(5] R0k, WhARAR, skttt &8 MU CT MRIGZARFFIEN]. 3PS =244, 2021, 52(6): 1727-1733.
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[6] ZE3CHT, AFA . 10 22 3k MR i E ik (T, s 240k, 2010, 31(10): 87-91.

(7] TI0, BEHE, KoETt, 45 SRR dugobi iR [N 41 51 9 A 15 2 ). wP DG IR AR = 2 A, 2018, 13(12):
1338-1343.

[8] LS, Tl . 2B R Bt M 43 B MR AR cox 1 1 Cyr b JEDR (KT 5 I 5 R il 22 8 & A3 M L0 v el B 5 244
2018, 38(12): 2327-2333.

(9] Bk 58 , T 250, JR4T, % . T FHE A0 22 3 W) B R0 cytb Fl nad4 35 IR (K F 50300 52 B fh 22 02 & 20D ). 7510 % e I
Zeiki, 2020, 50(4): 7-13.

[10] Beldioy, FESCAR, M 95, fy IESNES A %'ﬁcoxlﬁ&ukmu Zj]%[:%L%,2021,42(9):42—46.
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Pathological Diagnosis and Molecular Genetic Analysis of Cerebral
Coenurosis in Sheep

DONG Yuwei', SU Guicheng’, TENG Wen®, WANG Chengchuan®, ROUZIHAN - Wujiahemaiti®,
MAISITUERGULI - Abulitifu *>, ZHAI Jiahao', WEI Xiaoying', ZHANG Xu®, ZHAI Shaohua"
(1. College of Veterinary Medicine, Xinjiang Agricultural University, Urumqi, Xinjiang ~ 830052, China;
2. Toksun County Fengcheng State—owned Animal Husbandry Co., Ltd.,Turpan, Xinjiang 838100, China;

3. Animal Husbandry and Veterinary Work Station of Xinjiang Production and Construction Corps,
Urumqi, Xinjiang 830063, China)

Abstracts: [Objective] In September 2024, some sheep in a farm in Xinjiang exhibited abnormal behaviors such as circling with
its head lowered, and collisions, suspected to be infected with Coenurus cerebralis. The purpose of this study was to identify the
pathogen species, analyze the molecular genotype characteristics of the parasite, and to develop accurate and efficient diagnostic
techniques for sheep cerebral coenurosis. [ Methods] Brain tissues, cyst fluids and other organ tissues from diseased sheep were
collected for laboratory diagnosis using pathological anatomy, histopathology and molecular biology methods. Then pathology and
molecular biology diagnostic methods for coenurosis were established by combining morphological observation of cerebral
parasites, pathological changes in brain tissue sections, as well as molecular genotyping. Parasite nucleic acids were extracted,
PCR amplification was performed, and the sequence of mitochondrial cytochrome C oxidase subunit 1 (coxl) gene was compared
using NCBI-Blast. A phylogenetic tree was constructed using MEGA 11.0 software. [ Results] Parasites were detected in the brain
tissues of diseased sheep, and obvious pathological changes and inflammatory lesions were observed. The target gene amplified by
PCR was 446 bp in length. Phylogenetic analysis indicated that the isolate clustered in the same branch as Taenia multiceps,
sharing 100% sequence identity in the aligned region. According to morphological and genotypic identification, the isolate was
confirmed as the larval stage of Taenia multiceps, namely Coenurus cerebralis. [Conclusion] The coxl gene can serve as an
effective molecular marker for the identification of Taenia multiceps.

Key words: histopathology ; morphology ; Coenurus cerebralis ;cox! gene ;Identification
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10.16863/j.cnki.1003-6377.2025.06.007

{8 R TSR AL 5 T A B 18 5 B 4 R BT
RS E R A PR ST 52

B R SESL T EAER L, E R, E OB, R MU, RS
(LB AR T R T AR 3, BT s AR 833400
2B & OB B O T Y BT BT R S B RST 8300005
3B AR KA Bl 2B BT S B ORSE 830052)

M OE (RN BB RE R BB EN ARSI AR, S RNRRE LR EEHEANF LTI
ARFREAFRREN (T ZVUAFBEA TR B REEM Y FRRL, RAGIRAEE NN AL SN F &, H
BHEATAYRATELOREXRFAKREG N EREAR T HRAREG VKRB, L & LEEMPHABLEE A
Jik o KA E AT AME A IE, X E MR R B ERATAR RN (SRR EREREENEEN T T L, HER
B EGEER RGN, AR NSRS E 2 A8 A T Al B A, 5] 5 12.32 em Ao
1516 cm, A4 ER R ZIE F 05 IS, AEH R ER Z 7 10 AR 2| K, 251 79.96 o/m*77 244.83 ¢/m?, B 4 /I
B2 5 3 K 217.00% 71 519.00% ., BB EH T THEAREN., HEEAERAENENTLRS HELEEL
KERBRERA,NELAHFHI0AXE 081, KA LM EE ., FHERHSEETELS, KHFEFHAS S
185/ E 10 F1 1.38, S I B A 2 5, NE A B AR AL B R AN 171, Rk S A HIRINA
(£t 135 A By TR TR E A WA A IR &, T 4 £ A0, BLR (Bl FE3 A B 3 MG 0y e B R 22 52
KR AME BB RE R A

RESES:S812 SCERFRIDAD : A M EHRS:1003-6377(2025)06-0045-11

A D i i A 285 AR 0 P i KA BRI B A ) A P 10 B B R A8, et A A 55 A 5P A DR K
b GRS S R O K R A D5 T A AR R H BRI o SR, YT 49% Y F
EL 1 32 AR P B AR AL, X 4% 5 SO AR A5 e 55 D RE 35 B R 7R IR e o ] A i AR
419% AFRAL IR G el 7 i IR AL ) 2 B 3 70% , 2B 30 R VAL AER AL, B bR Ah i 9K Bl A
R RN AT URAL AL o BT - oA 5 U B AR B A . i, AR AR S ep S R
B2 U, Ay (5 B RL=2 J5 IR e 09 A 7= 0 5 A S T RE , AR I PROTTE BT . AN

EEWB SHmd 5K HIA R RILFEA B g2 =BT A A 5535755 H (2023SNGGNT1087)

EERBIN A ER (1969—) , B AR, @& BT WFFEJ7 I iBfL E RIS SAEY Y14, E-mail: 1611848441@qq.com

BIEESE X240 (1973—) B AR Rl H AR W98 52 . WFSE 7 1) R iR AL BT JFUE 5 5 B 0 6 U AE 9T . E—mail :
284751536@qq.com
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T B AR A S T B, A O A T IR AR DR O e b D A AR S B P B[R] P, o i LA B 2
fo Rk EL LA R 38 3R M (B D0 BT Bl , DT 2R 9 i 4 T s M A 28 R SR W b I v AR
TENVE SR EIERES s 2 AU BT 5T 2 W], AME SRS S RE RS 02 1k e b A= 7™ 1 B AZ. 30 RERS A
AR DR v R R DK AR PR AT SR U0 M F I A R R BOR BT R R B, 28 AN R
LA A PR A B T D 0 AR, e ) e AR A R e IR A ) SRR P g
o EVHT, OC TR B A S R G TS B TR S WU 2R AR R
BAEAE B Ty e, 1 HL 32 A p e R JURTRE ) B0 SR, 78 4F [ K AR 200 mm 72 A7 I SE 3
B AR S ARG, WM BRI AR 85 2D (] o X6 b7 S RV R i 14 2l 28 Ak KL BF Y ik
Z A BRI o P, TR TG I 2% 1F TR A S i S T B W e v AR IR A H PR gl 25 I IS S
TEJRBE .

T I T T M A T S 7 O A TR v o R R G R RO ML, R Y R B R R
HASHEARZI . SR, o TR A 5 b A 2SR M55 , Iz AR sy 4, 8
T R AE T I T AR AR R T ASHIESE B AR T AME S R B P RV RRAE A H PR
SHAEAC U, B 5w ) A 2B 5 5 el AR BEEIS S Rt R 5 B A

| MRS

1.1 FFRXHEER

R DX TR e /R AR X AR TR A A DERS H AR RIR BB (E 81745752763 6",
N 44°52'13.763 892") /N #L R 7 38 H Rk 537 (E 81°36'42.865 17, N 44°52' 50.765 7") , M4 N
800 ~ 1 000 m, 1% DX IRAV W Al i b, 328 3 i /0 W, & ZR 9818 K, | T LR A KRG M T 5
S fige . AEYREK R 208.5 mm, AEYTREE R 8.7 °C, H A ], B IR 22 KUY, FPEE H AR R R
AR B L B M 2R SR R G )L AR R By — A A AR TR ) o SR Ak R Rl TR Ay P S 2 T T

i R A M, ARG X[ 2023 AEAS S T AR B E R, IR SL T AR ORI, [ R %
PR PG 55, DAHEBR BCCAE A TR R . 20234F 12 7, S %R Ak 3 B b DX SR BT M
R A , AN B R LR IS IS 28 ORHIR RS . AR R B PERG HAR R R R R AR 1
620.00 hm>F % FH QIR H AR DT8R, FMHH] T 12 705.01 kg B, Horp % HE 4578 2 723.97 kg, K
HK 9 300.00 kg, KHKF 5 681.04 kg, ek 23 W46 B 2R 45 85 4.39 kg, AHBJEK 15.00 kg, KAF & 1.10 kg
TE/INE B HRL S FER KRS 576 hi’ BUMb |, SR FRG 2/ CRE DL TRE AP, o CRE R BE 4% I 7E 1.00 em DA
L3RG T 9 720.00 kg HERD , 4355 1% HE 864.00 kg, A MK 8 640.00 kg, KokFE 216.00 kg, 543 i
R AR 28755 1.50 kg, ARHE 15.00 kg, KK 0.38 kg “FI947HE 4 50.00 em, ¥EFE K 15.56 cm. R H
Il ARG, AR A ZR RS JRE 7.00 ~ 14.00 emo % Ti% X B0 ) S IRBE 45 95 22 , G i it FH A7
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Monthly Dynamic Changes of Plant Population and Community

Characteristics in the Degraded Artemisia Desert Steppe after Reseeding

Restoration in Bole City

GUAN Tingxian', LIU Xingyi'", HOU Yurong®, DONG Yiqiang’, WU Yue’, WU Kai’, SONG Yongkang’
(1. Grassland Workstation of Bole City, Bole, Xinjiang 833400, China;
2. Grassland Research Institute of Xinjiang Academy of Animal Science, Urumqi, Xinjiang 830000, China;

3. College of Grassland Science, Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China)

Abstracts: [ Objective] This study was conducted to explore the monthly dynamic changes of the plant community characteristics
of Seriphidium borotalense desert steppe after reseeding, providing insights into the restoration effects of Artemisia desert
grassland under reseeding and fertilization. [ Methods] Taking the degraded temperate desert steppe in Bole City of Xinjiang as
the research object, field survey and laboratory analysis were adopted, and the experimental areas were selected as follows: Kusol
spring—autumn pasture (Dalit Township) and Kokesai spring—autumn pasture (Xiaoyingpan Township) , where native adaptive
plant species such as Seriphidium borotalense, Kochia prostrata, and Artemisia sieversiana were subject to reseeding treatments.
Monthly monitoring of vegetation quantitative characteristics was performed . [ Results] The quantity of plant communities showed
significant seasonal changes . The height of plant communities in the reseeding area showed a unimodal curve, peaking in August
(12.32 ¢m) in sampling site of Dalit Township and July (15.16 ¢cm) in Xiaoyingpan Township, respectively. A significant delayed
effect was observed in bhiomass accumulation, with peak values of 79.96 g/m? and 244.83 g/m* recorded at the two sites in
October, representing increases of 217.00% and 519.00%, respectively, compared to the early growth stage. Community
composition was altered significantly by reseeding. Seriphidium borotalense showed strong competitive advantage, and its
importance value increased significantly at the end of the growing season, reaching 0.81 in October in the sampling site of
Xiaoyingpan Township, becoming an absolute dominant species.Diversity indices generally declined. Dropping from 1.85 in May
to 1.38 in October in Dalit Township, and the timing of peak diversity differed between sites, with Xiaoyingpan Township
reaching its maximum (1.71) in August, three months later than Dalit Township. [ Conclusion] Reseeding was conducive to the
restoration of vegetation communities in degraded desert steppes, effectively maintained plant diversity. Meanwhile, responses to
reseeding varied among different grassland types.

Key words: reseeding;Seriphidium borotalense ; desert ; population characteristic
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Domestic Research Progress on the Triticale: a Visualization

Analysis Based on CiteSpace

GOU Zhongyuan', TIAN Cong'"", YANG Xiangdong®, Yushanjiang’, KE Mei', PAREKE - Ainiwaer®,
XU Chengyun®*, ZHOU Xirong®*, LI Li', CAI Yongyan', WANG Xiuting', LIU Zijian®
(1. Grassland Research Institute, Xinjiang Academy of Animal Science, Urumgi, Xinjiang 830011, Chinas
2. Xinjiang Academy of Animal Science, Urumqi, Xinjiang 830011, China;
3. Institute of Animal Hushandry, Xinjiang Academy of Animal Science, Urumgi, Xinjiang 830011, China;
4. Institute of Animal Husbandry Economy and Information, Xinjiang Academy of Animal Science,

Urumgi, Xinjiang 830011, China)

Abstract: [ Objective] This study aimed to deeply understand the research status and development trend in the field of triticale in
China, and to quickly obtain the research hotspots and directions in the field in recent years. [Methods] Based on the China
National Knowledge Infrastructure (CNKI) database, a visual analysis on literature in the triticale field from 2000 to 2025 was
conducted using CiteSpace. [ Results] The results showed that 961 related academic papers were included during this period, and
the annual number of published papers generally showed a trend of initial decline followed by an increase. Keyword co—occurrence
analysis indicated that research hotspots mainly focused on nutritional quality, production performance, comprehensive
evaluation, multiple cropping patterns, etc. According to the analysis of timeline chart, researches in this field had shifted from
"introduction, trial planting and promotion, agronomic trait performance, and adaptability to different habitats" to "improving
production performance, nutritional quality, forage quality, and exploring multiple cropping patterns". The cooperation network of
authors and research institutions reflected that many authors such as Du Wenhua, Tian Xinhui, Kong Guangchao, Cao Lianpu
and Song Qian had close cooperation relationships, and institutions like Gansu Agricultural University and Shihezi University
exhibited strong influence. [ Conclusion] Throughout the triticale research field, nutritional quality, production performance and
multiple cropping patterns were the current research hotspots and trends, and referable collaboration models and resource
integration pathways were provided for future research teams entering this field by the existing author cooperation network.

Key words: triticale ; CiteSpace ; visualization analysis ; knowledge graph
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Research on Pathways to Improve the Efficiency of Livestock Technology

Extension in China

An Analysis Based on the "Three Attributes" and Scale Heterogeneity

LU Yunfeng', ZHAO Yuan®, JIANG Xiaomei’, DING Shanshan®, LIU Shen™
(1. Institute of Animal Husbandry Economics and Information, Xinjiang Academy of Animal Science,
Urumgi, Xinjiang 830011, China;2. Department of Science Management, Xinjiang Academy of Animal Science,
Urumgi, Xinjiang 830011, China)

Abstracts: [ Objective] The aim of this study was to analyze the issue of insufficient efficiency in livestock technology extension in
China. [Methods] The interaction between the advancement, economic viability, and applicability (hereinafter referred to as the
"three attributes") of livestock technologies, and extension activities was systematically elucidated, and the heterogeneity in
preferences for the "three attributes" among livestock producers of different scales was examined. Then a quantitative evaluation
system of the "three atiributes" was established to classify livestock technologies, and pathways for categorized extension were
proposed. [Results] The advancement served as the core driver of livestock technology extension, economic viability acted as the
value measure, and applicability was the scenario anchor. Together, the "three atiributes" formed a closed—loop, self-reinforcing
ecosystem for livestock technology extension. Backyard farmers, specialized households/family farms, and large-scale farms/
enterprises exhibited significant differences in their preference for the “three attributes” , displaying decision—making logics
characterized respectively by “applicability—dominance” , “economic viability—priority” , and “advancement—guidance”. An
evaluation system centered on the “three attributes” was constructed, and livestock technologies were classified into three
categories according to scale. [Conclusion] Targeted extension strategies of “inclusive and simplified, ” “cost—saving and
efficiency—enhancing,” and "cutting—edge and integrated" were proposed for the three types of producers, providing a theoretical
foundation and practical guidance for enhancing the efficiency of livestock technology extension.

Key words: livestock technology extension ;advancement;economic viability ;applicability ;scale heterogeneity
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Current Status and Challenges of the Crossbreeding Utilization of Local
Sheep Breeds in Xinjiang

YANG Quanfa"?, HE Xiaoyun', XIAO Guoliang”, CHU Mingxing"
(1. Institute of Animal Science, Chinese Academy of Agricultural Sciences, Beijing 100193, China;
2. Kashgar Livestock Work Station, Kashgar, Xinjiang 844000, China)

Abstract: [Objective] As the second largest pastoral area in China, Xinjiang possesses rich resources of sheep breeds. Fully
understanding the production characteristics and utilization status of these breeds is helpful for farmers to select breeds according
to local conditions, thereby releasing production potential and improving breeding efficiency. [Methods] The production
characteristics, development and utilization status of 13 local sheep breeds in Xinjiang were summarized. [Results] In the
investigation of crossbreeding utilization of Xinjiang local sheep breeds, it was found that crosshreeding utilization could give full
play to heterosis and improve the reproduction, meat production and growth and development performance of offspring. However,

a decline in performance had been observed in some crossbred offspring during selective breeding. In response to this trend,
specific recommendations were proposed to address challenges in sheep farming in Xinjiang. [ Conclusion] By fully understanding
the advantages and disadvantages of the existing breed resources, and improving the sheep breeding management and technology
promotion, theoretical basis was provided for the genetic improvement and production performance enhancement of Xinjiang sheep
breeds, thereby fostering the vigorous development of the local livestock industry.

Key words: Xinjiang;sheep;crossbreeding utilization ; new breed
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