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Abstract; In order to explore the efficient propagation technique of Niangya yak, the semen of 3 Nyonya male yak was collected using the
false vagina method, and the quality of the sperms was detected, and thin tube frozen semen was prepared. Then, fifty—six non—pregnant
healthy female yak aged about 3 years old were selected for simultaneous estrus treatment with three drug combinations PG +PG+PMSG
(Group A, n=16), Cue-Mate+PG+PMSG ( Group B, n=20) and GnRH+PG+GnRH ( Group C, n=20), and artificial insemination was

performed. Finally, pregnancy detection was carried out with early pregnancy test card and portable B—ultrasound diagnostic instrument. The
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results showed that the average semen volume, sperm density, viability and deformability in Niangya yak were (2.03+0.25) mL, (14.04+
2.52) x10°/mL, (83.00+3.46)% and (5.33+1.53)%, respectively; which met the preparation criteria of frozen semen. After being
thawed, the average sperm motility rate was (46.08+2. 14) %, with a malformation rate of (10.72+5.81)%, a plasma membrane integrity
rate of (47.69+1.42)% , and an acrosome integrity rate of (55.94+1.75)%. The results also showed that the estrus rate of Group B was
60% at 48 h, that of Group A was 37.5% at 48 h, that of Group C was the slowest, and that of Croup C was only 20% at 48 h and 60% at
96 h. The highest total estrus rate was 90% in Group B, which was not significantly different from 87. 5% in Group A ( P>0.05) , but signif-
icantly different from 60% in Group C (P<0.05). The pregnancy rates of the three groups were 28. 57% , 33. 33% and 33. 33%, respective-

ly, with no significant difference ( P>0.05). This paper provided practical guidance for the preparation and artificial insemination of fine tube

frozen essence in Niangya yak.

Keywords : Niangya yak; frozen semen production; synchronous estrus; artificial insemination; pregnancy testing

FEAENREPEM AR R ERWRE TR —,
HAHIR L L. K B RCH R XA 1
Wi, XM R RS RAEMGE B EEE
S WA, MR NEA TR — R SR A, &
BUE KTV A 6 KA i AR, A AR TR
3 700~4 400 m A9 1L FLJE AT, SR B R EAR
Mz, EEABEET SR, IR AR AR R B
Y, ARSI, ARSI X200 T A RAC
i, BN AR BITE IS SR, ¥
M HCEAEPERE IR T . T v IRk —XERE, R
YERN TEHREHARRGE A, B Y H S B AR
() FE L Ry, XS AN RE S e S B k4%
NI AL I T, IO RE W R T RFR A 2R R AL
RO BBATE R KR N T B RS HEAR, B
FEZAAF LS T BE T MR, g5 AR
RAEHA, Wi N TR RR R G A, 46
AR RNE . BN r i, JFRDAGE ORI FB, i
—B R T R R ROR™ S FE S 2R TR R b
B H FH R 25 IR B bR 2 (M R
RO E (GnRH) | S HTHI B £ 2 55 IR &R
(PG) ., I 4t Pk &R 3 2 & 20 Il i f2 vk R i R
(PMSG) DI Z#FdBHiER (Cue—Mate) 5%, 5%
W, PG+PG+PMSG, Cue - Mate + PG + PMSG FlI
GnRH+PG+GnRH 25U 1 2 A Fl B3RS R
GRS ROR N SR, X IR AR A R A
B AR A 7T EN AT 46E

ARICETEHRERE G WOFEA B R  imad i
BHIE D X HIR S A SE TR ORI DN 0K T
i, TR SR RIE, [FR, R PG+PG+
PMSG ., Cue—Mate+PG+PMSG . GnRH+PG+GnRH iX 3
Folr[vi) 390 22 15 24 400 2 45 o 0 R A 00 A7 ) 39 % 15 Ak
B, SR RN IR N TG, DIRRIE GRS
RAEF R, HESIR R A4 B H AR 1A
LK,

1 HESF®

1.1 FERFFUEE

U YL R A AE R R A BR A A7
BERREN . 25 S i YR [ R EE0GE 2 iaR A R
ONE FEENE AR 4 Ak 2= R A BRZA ] 5 Optidyl
KRR B 15 IMV BHE B A R R PG TE
SR A ST s Ok fd s A FRA R S PMSG 1
BT IR, GoRH ESTRIA H 73 =4
BHE AR A BR AR A= FHZ2 TR B8 R 08 F BT PE 22 Ve-
toquinol il 25 B A PR R 5 A= KL A2 40k R 1 A
e R R BB K R A IR R, A R BIE A A
A i AR A R A F
1.2 EFRBRRE

FrHI 3 P14 5.5 % filE RSl AR
B0 R PERRIE B A R B 2F Fh P R W A 4 975
Pl R JRA BRTTAT A Rl HE AL, 3 LA B4R IR T AN ]
K5, BRI SR 5~7 d 5 &K% 1 THER,
SRAERT, 22U 5 1 A 38 °C # K I 1] 7 HE A
W, AR RHER S, R IR iR H
5| T EMWBAEN, SR RSB ERAR T 37 C
R PR A ] S50 25 HEA TR 7 B A
1.3 #IERBFZEERN

L) 3% NaCl BT EERG G T 100 15FRE, 1
A0 THEOR RN 10 WL F s, T Wi 0
FIFTHE, KT =5 D ksoRS 7 550 5 < B A
I E IR EL N
1.4 FEEREFERKN

DL 37 CHEREY 0. 9% NaCl 17 W X 57 A W gk A 7
SELLBIRE RS, ETE IR BB N IR E, R TS
R =BT PN 2R S R AL UK B 0% 100% .,
1.5 FrEEFRF RGN

DA AR 5% Y YRR R B RS VR AR 7 e £ 30 min, T
JETE ARG TSI THEL . AT BT 238 = ILIET N i
R T T RS T B80x 100%



- 8- Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 6

1.6 $EFHEFRERE

PL2 : 3 HufilKs Optidyl ¥ BRI 5 K& ddH,0
RA], BT 37 CHEEAKBR PR, S5HEE TR
HIFRFTHS], RS 7% B AR T 2x10°4/mL, LA
0.25 mL TCR ARG R BASR A THESRE, 724 C
AT 4 b J5 8 TEE B AT 3.5 om MRS
WHEEZE 8 min J5, MEBARA (-196 C) 1R17,
L7 FEMERRBTRERN

PR 7 d BN A R MR A TP B, BT
37 CHEIE/KBE P ZR 40 s I 1.4 T 1.5 g7
PERORUILE T R 1| ) 7
1.8 REBFRETERK

VHRBEEW (0.49 ¢ FPEERENS 0.9 o bR
T 100 mL ddH,0) ¥ fif 5 Jo R W AT 45 LU 9030 e
37 CWFHE 1 h Ja TR0 T g4k, K+ s
HE A = LB P TR T R ORS  B0L BE OORS Bl x

100%
1.9 AFEBFIETEERKR

DA% T s 0 G MO0 A R RS WK 4 £ 30 min,
Wi T )5 78 B AUsE TSI T4, TR 52 3% = LT Iy
TR 58 ORS00/ ALY P9 EORS %< 100%
1.10 $EHFEHELELE

VRIS Ry 3 B e AT AR | AR Ak 2 FE 4
56 3k, MR 1 AT H SR RS, &5 —
UL 12 h NXTREYE A iE AT R A 42 . A B
NG Y B R TCRE AR, sCE AN A
W . BB R L WA 1% 5 IR RERR 12 h
il FITCB . AR A A A TR , A TR
ez ISR TR WA KA o 3 2 Fpoy i 3[R 4
G R RSB 50 A1, 45 i B B & 1 56 = 25 i a] Bt
RAEF B AL A BB x100%, BETER=KKT
B/ b B2 A A< 100%

®1 RIEEFRPLETRAMASLRESRR

Q3T
215 n
WI1R ERPN HoR 5510 K
A 16 4 mL PG 4 mL PG 1 000 IU PMSG /
B 20 JE Cue—Mate 4 mL PG+500 IU PMSG, #if Cue—Mate / /
C 20 100 pg GnRH 4 mL PG / 100 wg GnRH

HE: /7 FoRJosbH,

1.11 EFATIERE

FAE ARSI MR P EGE, BT 37 ClER
HIEF ARG 40 s 5, L “HBItEE Xk W
FEA VAT N T 4205, TAIRR 12 h JR4750 2 ks, 4
W14 0.25 mL,
1.12 E4 RN ILR G E N E

NTF2H 28 d Ji LR ZE R 4RA I 147 90 K
RAE 1~2 mL BRFEAS BT 53 B 0003 , #F L)2 ii v %
I BRI R AEFL, 10 min 5 EEHZE R, [H
B A B 2 WSO 4G 25 2 Sk BH 42 19 B R 4
T B AR, EKARWE B ARNRES T
7 d J DA A ARG I R E A A R I e A
SE N PATERY AR 30 d LIE R B BSR4
GILAR K, Z a3 = SR s d A PRV 2R B 20 4
Hx100%
1.13 HESIT S 40

It SPSS 26. 0 BT EERENE T3 | W%, W
TWRNGNER T, %, PR, FREEER,
TR TE ORI T — B IE ST, 53R, < H bR

2" Ron, KIERAZ NGRS R
DL P<0.05 #RERTFE, P<0.01 XnZHHDE,

2 #®#R

2.1 BERRTES FEHME

DU BB 2 R4 3 Sh IR ANEA- RS, K
WA (2.03+0.25) mL, RFREFAEE (K 1A),
WA NS R IR 2 R IR R A < =55
KESRE (KB, C), KEZHN 70 pm, K
N (83.00+3.46) %, FETHIEN (14.04£2.52) x
10%4/mL, WIEE K (5.33£1.53)%, 2 NY/T
1234—2018 (42 RN IR AE P HOR FLRR ) 20Kk, W]
TEI 5 SR A .

X 20 RS A O SR T AT S AR, ARG T
RN (46.08 +2.14)%, WL FE K (10.72 +
5.81)%, JRIESEHEERN (47.69+1.42)% (K 2A),
Tk ® &y (55.94+1.75)% (K 2B), 44
GB 4143—2022 (ARG Arif,



FWSHE 20254 578 el .9.

A WORAEAPAEWG; B R TH TR

C. AT WIERED

1 IRITEAERIRS R RER N E

200 pm

ﬁﬂ

\,Sézf

A RETBESENTOL, a NIRRT, b ATIRAEERI T, B AT IR INIL, o ATUASEERTT, d ATURRTEER T,

B2 RIAESZE R IR A RS T BRI 5T B R A

2.2 BERBITESFRRAXENATERS
XHREAHFEA AT AN R 7 SRR A AR AL 2R, TS
AT RAGHEE , IR LRI SMIRR A . Btk
TR | BATTA T S BRI ek ) B TR0 B
HANREREWLE (K 3), IfF Rzl et e
B KGRI ARG A AL B, CIX 3 47E24 h
NETRIEISR, 1648 h N B 4LAb BRAE A R W ASCR

W, BWERN 60%, AU KIERN 37.5%, i C
RGNS, BIERMN 20%, 7 96 h F24 K%
FikF60%, HEH B HBREKERREE N 0%, 5
AHPBKRIER 87.5% LR EZESR (P>0.05), A4,
BHBKGERYWEEST CHBENE 60% (P<
0.05) (#£2),

Ao BAERAHEA SN, B LRI R AT IBY ;. RBIE AR BB R,

3 RIEEEFLERI



- 10 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 6

X S8 5 2 VA R S B 2 A T AN ROk N T %
K, 28 d Jefl HR AR 4uR R FnfE 4 X B 2
T EIR S (K 4), 458 %P B 418 C 42
RN 33.3%, @T A 28.57T%WMZIRE (£2),
HEH TR EES (P>0.05), FEANTZHKE 120 d fik
NREL BT T A IR L2152 &, 120~ 150 d s AT UL 2] 7
WG JLECAR IR, 5245 s B R AR [ 7 DX A
BRI, R LEEERIE W, BEW8 DX 43 Sk 3R AR T,
HagmEmEl (B S5A), HKSh (19.31£0.33) cm,
151~180 d B AT W8 52 31| 52 45 18] v 1 8 ] A [l 7 X4
K, Bl g s KOnas,  nl EU0OUL I 2 3k 3 K

T, BHE (K 5B), KN (22.37+0.84) cm,

®2 FREHGYMASABRIEFREERZIRE %

TH A4l B4 c4
0~24 h R / / /
>24~48 h KIFH 37.5 60 20
>48~72 h KIEH 25 20 20
>72~96 h KR 25 10 20
BRAE R 87.5° 90. 0° 60. 0"
TR 28.57" 33.33" 33.33"

. RATBARRARA RN FREFRORZR B (P<0.05),

A XTI (C) MA@ (T) RBIMAFFRARIENR; B. XTI (C) KAGMIX (T) [FIEEHRLLE A TR IR

B4 E4EZHKGNE

Bs5 RITHESHFRIL120~150d (A) F1151~180d (B) EE

3 e

3.1 X TABRIESFENEE

N T30 AR 2 i e b R g A% o5 R Y
Bt A TS ROR I T2 A R, T
KGR R FE R TR A B P e 5 7= A
SR T 5 R R e e R s T Y R BN

THRHGERARAE, P, KR URETE Bt S48
R RBEN TR BT, ARTSERET, M
RGN 2.5 mLL, BRI RAE 80% A,
BWHETE 8 ~21.3 1/ mL N5 WL RAE SR AT 5
TE R ARG R JE RS F 16 R (35.48+0.37) %,
K TSN (25.85+0.96) %, KT FUHSE RN
(38.21+ 1.12) %, K& ¥ TAK 56 #& 5l (56.88 +



B S®E 2025 4F

518 o <11 -

1.45) %™ AR R AW WAL A Btk i it . K+
WO TIER, BERS IR YRR AR A i
AR, 05 IO AR VRS R 2 R AN
[, XATRE SHEFFIEARRAGOC, AFRHRE &AL
FH IRV FR 0858 T AN ) b e 28 2 B SRS VRO -6 1 FD
B URIGRE I8 e g 22 R AR R4 3 3k
RV B2 B SRS 1 0 G T 45 SR . NY/T 1234—
2018 (VUM A P HORBLRE) 2ok, BA AT
BHAETIVERI B A0 RS % VR ook - o R 45
56 GB 4143—2022 (AR VRN ArifEZR, HlE
KA IR . ASRIR N RO e A4 TR AR R AR T R
2%, EEEIES T EROR A EEE X,
3.2 XTHEBRLES ATES

N TR H AN FHELE RS & B 24 5
HEWESL, EAMUGREHE B, AT
AR, AN TR EEREREA, [
RAGTESE A BRREE A | BN Doy 1 55 Jy 1 Jre L i
LA, R SRR AE K RN R A S
FESERTTFE T, R0 R & 1 7 2 TR [R) b
FRAFEAR IS T Al UL SR, filan, HrgR4Ed-7E
PG+PG+PMSG #l GnRH+PG+GnRH 7T, 4513k
19T RIK 94% 1 919% M) &1 %, LA I 69% F 73% 1Y
ZHaHRY S B4 TE Cue —Mate + PG +PMSG 77 %
T, EWRIEET 100%, ZHEHK69.1% "7 ; Kil
FEA | IR ZR A Z 06 W 1 BEFE 4R FE GnRH+PG+
GnRH T, WorBIIas T BRI & 12 mZ G
U2 e AR I d, 24 R ] PG + PG + PMSG Fil
Cue—Mate+PG+PMSG iX 2 Fiy 22 Ak # U Y AR 4E A= 15},
BIRKNE R T 85%, HAHK T Lk, %k
TERAA TS, F5)J2 GnRH+PG+GnRH 7 £ & 1%
RAVA 60%, Fll PG+PG+PMSG, Cue—Mate +PG +
PMSG J7 A MR W AELF 1 K1 45 R e B 3 2%
5, XATRE SHEAE RN | RIS L) R R SR A H ) 0
ZESA K, [EAFEENE, ZREm, =R
3R EIME TR RE K, HARZS KNG
%, AR 3 o BT ERiiRE R K, Xa)
RE S AR B RES- Ry 3 B AR e
Ko PEIRIE R W EL AR — B 3~5 %, 4
W INI A 2 A B LR E R B S S B IR R T
W, fifAb 4 4 32 iR B E R T 28R 5
Ah, XESREFEAE IR AT TG, ATRES T
A A TR BN SO Y R T IR R
ZREIAR, SRR AR, A I X 2k
i, AR IS T EZE MR, S E R B
WL, BLTIARICT W R A 7R AR R 120~ 180 d H ]
iR LR BAE MR, XN G L E B

DUARBL T BRI, b7 —E R B TR AR
R LL BRI H .

4 Zit

15 BH I8 75 P X R S A A= A A HEA RS VRCR 52 51 1 B
GRS R, N TR ST R Cue—Mate +
PG+PMSG [R] A A 1 245 Wy 4 A Ab PR BEGE 4= ] 3R A5
RN, (Bl ReH T2 B4R . IRk, H
FRRBLAER R 150 T 22 IRORAN AR . A5
WRWAE 4 K Fh 2 F 400 T H R 8 5 DL R 5 B s
TRk,

2

(1] ®GA, T2, T, % FARRLIEGG &6 5 048 H W
RELEH | FERMEDR IR M Mk g a3k s s (1], s
flh K2R, 2024, 47 (1): 133-141.

(2] EW, BB, B, . R R RS A (1],
FiH, 2019, 55 (10): 168-171.

(3] FeEME, EESC, 288, 5 B4 B IEERORMT R [1].
hESERESYFEY, 2023, 43 (4): 51-53.

[4] NADAF S M, RAMESH V, MECH M, et al. Comparative
ejaculatory response, fresh and frozen semen quality and fertility to
artificial vagina vs electroejaculation method of semen collection in
mithun ( Bos frontalis) bulls [ J]. Andrologia, 2022, 54 (2):
e14330.

[5] REGOJP, MOURA A A, NOUWENS A S, et al. Seminal plasma
protein profiles of ejaculates obtained by internal artificial vagina and
electroejaculation in Brahman bulls [ J]. Anim Reprod Sci, 2015,
160, 126-137.

[6] ISKANDAR H, ANDRESSON G, SONJAYA H, et al. Protein iden-
tification of seminal plasma in Bali bull (Bos javanicus) [J]. Ani-
mals (Basel), 2023, 13 (3): 514.

[7] AHMAD S, ALLS, ABBAS A, et al. Effects of dietary supplementa-
tion of linseed oil (Omega—3) on quality parameters of Nili Ravi
bull spermatozoa [J]. Livest Sci, 2019, 224, 57-59.

(8] JsJFfg, WEEH, #ESE, 5. B R IEIRIS W BRI R
[1]. BHCEEER, 2023, 54 (6): 2223-2230.

[9] RATHBONE M J, MACMILLAN K L, JOCHLE W, et al
Controlled-release products for the control of the estrus cycle in cat-
tle, sheep, goats, deer, pigs, and horses [J]. Crit Rev Ther Drug
Carrier Syst, 1998, 15 (4). 285-379.

[10] 234 RGBS RS RO (1], RS 5RE,
2013, 45 (12). 66-67.

[11] B FAARRFE T EORE R [J]. HFiEFREE
Zeik, 2021, 51 (5): 1-4.

[12]  BRtthR, VPR, SRR, 55 Z A5 BB A4 R I ORI Jr IR
[1]. B HEIE, 2014, 46 (10) ; 54-55.

[13] FmAR, AR, 227, 5 miFlU U r R R TS T
[7]. s EE IR, 2010, 46 (19): 36-37.

[14]  FICO, ML, Ak B, . KEHG LRGSR
WERHIREPTTE [1]. hEA LR, 2017, 43 (3): 17-20.



<12 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 6

[15] NEGLIA G, DE NICOLA D, ESPOSITO L, et al. Reproductive \EER#, 2010, 36 (4): 19-21.
management in  buffalo by artificial insemination [ J ]. [22] SREPIM, BARER. WIRIEFMATER (1], ERCEERE
Theriogenology,, 2020, 150: 166-172. {5, 2023 (7): 139-141.
[16] ALBER D B, ANDRES A A, LEONARDO F B, et al. Use of inter- [23] XUEids, 264, 800 AR A SRR (1], hHE
nal artificial vaginas for breeding soundness evaluation in range %W%%%, 2006 (11) . 45-47.
bulls; an alternative for electroejaculation allowing observation of sex [24] SkFE, KRIUJL. &REUEA BH RO BRI R AR B A [T].
drive and mating ability [ J]. Anim Reprod Sci, 2004, 84 (3/4) . B HEE, 2005 (8) ; 24-25.
315-325. [25] ¥40W), H9el], wpdk. SATsImmE . 22 i ol s 4 &
[17] OUMAIMA A, MERIEM M, MONICA M. Teratozoospermia; its as- HEMBIAMAKE G EEMZIRER (1], T EER
sociation with sperm DNA defects, apoptotic alterations, and Zuii, 2003 (6): 17-18.
oxidative stress [ J]. Andrology, 2020, 8 (5): 1095-1106. [26] KAZIBONI S, KUSINA N T, SIBANDA S, et al. Performance of ar-
[18] EZZATI M, SHANEHBANDI D, HAMDI K, et al. Influence of tificial insemination in smallholder dairies of Nharira—Lancashire in
cryopreservation on  structure and function of ~mammalian Zimbabwe [ J]. Livestock Research for Rural Development, 2004,
spermatozoa: an overview [ J]. Cell Tissue Bank, 2020, 21 (1); 16 (4): 51-59.
1-15. [27] SARTORI R, GUARDIEIRO M M. Nutritional factors associated
[19] B52. PORRAE AR 2P AL N TR HE AR MWIsE [D]. dbat, with reproduction in heifers and cows [ J]. Rev Bras Zootecn,
T E AR AR, 2012. 2010, 39 422-432.
[20]  JEWL. Ve URAIJEHE S T Bttt 1 HSP S5 K 3k i AR S A [28] CARRELL R C, SMITH W B, KINMAN L A, et al. 113 influence
% [D]. 220 Hligl k2%, 2018. of cattle stress response to restraint method on artificial insemination
[21] XUZRSE, BREHBEDY. AN SRR 2R EhEtkge adr [J]. hE 4 pregnancy rates [J]. J Anim Sci, 2019, 97 (Suppll) ; 41-42.

58 -

EBERFEFETELS MRTEFEHEIFRAR
RIDIT IR 2025 &£ (EHEEE)

ISSN 0529-5130, CN 32-1192/S

(B SEE) ATIHBEMES ., Bl K2EFIp, 1935 FA0T],  H I o K5 & 08 2 R g
R, EHBEEFRDEEHARAT TS, E5CA 90 FMIFIIT L, ARG < kSRS, AERUE IR
%”ﬂ“@,%%ﬁmmé,i&% EHEAET PR R . ARTESE AL EBHE RO (b EBH S
SCHEAHEIATD) | (RS OIHTIZLE BYEY , JeE AR AR I IR VLI PO RO ) TR A
%ﬂ&%ﬂ\élm&%%@ﬂ\ S E B WA ERETF T,

EEIR. B, BERH TEE MK LRI,

FERNE: FEAEFN, BEWARISIEARRE . GRS, FEEEBAREER, iWE
IR, WA HAREEE . WPFEE . IR E L LR g,

fETTImiE: ARTIMA T, K16 F, . 28.00 6, 4 12 W3k 336.00 o, WEEMS . 28-42, &
MR SR BETRTIT I, BRI 1T ] A E AR B AMT

Mo b SIHRABEERHILILIHFRIELKRE 666 SEREARNKFITEZE A320 (BHE5EE) HiES
BB %% 210031
B 1. 025-84395701 (#RiEER)

E-mail: muyizz@ njau. edu. cn





