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WE. [BW])] AR §AEFIT AT 4 (Bos frontalis) FXEEB A (Bos indicus) ARG A = R AR
BEFHR AR, [rE] o9 LE4F (EF14) R m88, KEEHEERs KB4 (=5) x4
(=4), DRRRFAEFBE (LTI AHALIRE (A, UE1KRAIZHBH 0K, £F T REWESE;
RI AL 287 FEARAM T E AR, AT E AFEEREERER; 287 584 FRES (XF
xJEE) HATETL R, WE FRFNAE. 6 Af 12 BERE. R, [ER] R4 foxd B4 (K
B ZAGE B 90,5 %Fn 80. 8%, KHIKMBHAE 4.2 1.3 6. 524 T4, THEHSFRZ 3.0+ 1.2 880
4353/, RBELSHZE T1.4%F0 65. 4%, FHEZRARFE (P>0.05); 287 SHFLAMTE AEKE 2 £
AR, AUTEANRIBRELE, R T 1 LEE, HRNAA 2884 HFRREFFTEEET, 9 ML
TREA EEFS NG BAEEAREAETHEFMERE, RFXEZMAHNS (RCP) 4 99.9949%, IEH b A
FTERNHRE —ANZHRFEE, NTEL T M E RN ESE; FRAFOAE. 6 A #A 12 ARESH 4 31,5 ks,
180. 0 kg #7280. 0 kg; #14 ~12 AR FHE W EL 680.8 g. [4® ) AF 4 FAE B F A2 H BRI R RS,
REEANER AT (hd) GRFRM4FYE; FRREFEKER, 2MREAE.
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Application of Frozen Sperm of Mithun in Superovulation of Zebu
and Parentage Identification of Crossbred F;(MithunxBrahman)
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Abstract: [ Objective] The objective of this paper was to discuss the application foreground of embryo production and
crossbred improvement of zebu (Bos indicus) with frozen sperm of Mithun (Bos frontalis ). [Method] Nine donors of zebu
(Brahman) with estrous after superovulation were divided into experiment group (n=5) with frozen sperm of Mithun and control
group (n=4)with frozen sperm of zebu (Brahman) for Al, respectively. And embryo was recovered on day 7 after AL. No. 287 of
Brahman cow was from experiment group, whose embryo in the left uterine was flushed and another embryo in the right uterine was
developing continuously on day 7 after AI. No. 287 cow gave birth to a crossbred calf (MithunXBrahman) and parentage
identification was carried out by collecting frozen semen of Mithun and the blood of No. 287 of Brahman cow and crossbred calf
assaying 9 microsatellite loci. The body size and weight of the calf was mensurated at the ages of birth, six-month and twelve-month.

[Result] The results of experiment group and control group were 90.5% and 80.8% in fertilized ova rates, 4.2+1.3 and 6.5+4.7 in
average recovered embryos, 3.0+1.2 and 4.3+£5.3 in average transferable embryos , and 71.4% and 65.4% in transferable embryo
rates, respectively, of which were not significantly difference between the two groups (P>0.05). As a result, two transferable
embryos recovered from the left uterine, embryo developing in the right uterine of No. 287 of Brahman cow was 288 days of
pregnancy length and finally given birth to a calf cow. The results of parentage verification showed that the calf and the bull, the calf

and the cow shared the 9 microsatellite loci, and relative chance of paternity (RCP) was 99.9949%, indicating the case was a triple
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family, and it’s true that the potential of interspecies crossbreeding between Mithun and Brahman. The weights at the ages of birth,

six-month and 12-month of F, calf were 31.5 kg, 180. Okg and 280.0 kg, respectively. And average daily weight gain of calf from

birth to yearling was 680.8 g. [Conclusion] An excellent effect was obtained when frozen sperm of Mithun was applied in the

superovulation of zebu; the first interspecies crossbred calf from Dulong cattle (Mithun or Gayal) X zebu (Brahman) was obtained in

China in January, 2006, and the calf grow faster and shows significant heterosis at present.

Key words: Mithun (Bos frontalis); Brahman (Bos indicus); Superovulation; Interspecies crossbreeding; Parentage identification
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Table 1 Primer sequences of 9 microsatellite loci

T R 51474  Primer sequences

Microsatellite loci E 314 Forward primer sequences JZ 514 Reverse primer sequences

BM2113 GCT GCC TTC TAC CAA ATA CCC CTT CCT GAG AGA AGC AAC ACC

ETHI25 AGG GAG GGT CAC CTC TGC CTT GTA CTC GTA GGG CAG GC

SPS115 AAA GTG ACA CAA CAG CTT CTC CAG AAC GAG TGT CCT AGT TTG GCT GTG

ETH225 GAT CAC CTT GCC ACT ATT TCC T ACA TGA CAG CCA GCT GCT ACT

BM1824 GAG CAA GGT GTT TTT CCA ATC CAT TCT CCA ACT GCT TCC TTG

INRA063 ATT TGC ACA AGC TAA ATC TAA CC AAA CCA CAG AAATGCTTG GAA G

TGLA122 CCC TCC TCC AGG TAA ATC AGC AAT CAC ATG GCA AAT AAGTACATA C

HELS GCA GGA TCA CTT GTT AGG GA AGA CGT TAG TGT ACA TTA AC

ILSTS005 GGA AGC AAT GAA ATC TAT AGC C TGT TCT GTG AGT TTG TAA GC

FEI S HR AR o BRI 85 R 2 P o I A AT Sk 1 v

2

2.1

ZRE5OMH
KA RS LE R A ABAHE D o O AR AR

R2 FMEE BN RS SRR ARERNEMm

R FRIRBORA] IR E0) ) e IR 2.6 4N 2.3
K13 M, BEEREER (P>0.05) , SZHEMAT
FHIREZE 3 5 EE A A 5 9.7% A1 6.0%, {HZE FAR R

AN R

Table 2 Effects of frozen sperms of two species (Brahman and Mithun) on rates of fertilized ova and transferable embryo of

Brahman
215 YRR ARG SRIBAED) SR ) Sk IR (O ZHH AR A
Groups Source of frozen No. of donors Average CL  Average embryos Average ransferable  Rate of fertilized Rate of transferable

sperm in SOV embryos ova (%) embryos (%)

KA KA 5 6.2+0.7 42413 3.0+1.2 90.5(19/21) 71.4(15/21)
Experiment group Mithun
o} B4 Ja 2 4 8.8+4.4 6.5+4.7 43453 80.8(21/26) 65.4(17/26)
Control group Brahman

ZREE(%)=4 A0 LA_F R R BRI (F) X 100%

The rate of fertilized ova(%) = No. of embryos(include upon 4 cells)/ total number of embryos (ova) flushed X 100%

(P>0.05), BLHIRAFVRAETE R ARG A= 7= i AT
B A RS RO . 287 "SI iR [ B A A
ZeM BN LA S AN, IR E R 2 #0RG,
BT URIRAT: 2 BOAR MR AR 9% 24 h Js, o1
MR KB B ACEERERY BE (B 1D A EEEL 1
1 ANk, AR ARSEE IRIEYR, T 2006 4F 1 A
PR T SKKBUE (8D X4 (@) Z4PhBER:, 4RI
288 d (REA: SRR 4 LR 2), R IEIE N TH2HG
RESRTF AR 55980 2 R ol (7] S

EFETEER

SFRHE RS 287 S RF2P MU Z A8 B2t
M 3 AFERD O MR BRI T 45 R o, 7Ets

2.2

BRI 24 h REUREILERE
Hatched blastocyst from thaw to culture for 24 h

1
Fig. 1
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B2 &4 (B RE 3 RBIFAFE (D
Fig. 2 Brahman (Maternal line) and F; calf () of 3-day-old
of age

— AN A S B SR S A
RICE 3), THFAL TR R A HLZ: (RCP) A 99.9949%,
A SR HASETFRR, IEE=FE =0
AFRE.
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1.BM2113, 2. ETHI2S, 3. SPS115, 4. ETH225, M. .Marker, 5. BM1824,

6. INRA063, 7.TGLA122, 8 HEL5, 9.ILSTS005

FEAML R B R 3 SRR KA RN R UCh . BESR ORi‘ED L B
(Fp) + 88k CRBUE

The results of electrophoresis of three samplings at each microsatellite locus

were mother (Brahman), calf (F;) and father (Mithun) left to right,

respectively

3 9 ANEC[FE EEHY R M BB AR K E]
Fig. 3 Polyacrylamide gel electrophoresis of 9 microsatellite
loci
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3.1 KEHRHFERAI N AR
I AL RS2 RE AONTR] R T IR, AR E
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Table 3 The body size and weights of crossbreed F; at
different ages

Mz H ®E 6 AR 12 AR
Item Birth 6-month  12-month
A Body weight (kg) 315 180.0 280.0
%% Eye to eye space (cm) 12 19 19
3k Head length (cm) 12 38 43
fAK: Body length (cm) 61 86 127
{AT Height at wither (cm) 70 100 115
%K% Height at hip cross (cm) 77 107 119
MR Chest depth (cm) 31 49 57
5% Chest width (cm) 23 30 38
AR5 Hip width (cm) 20 32 34
JiK: Rumo length (cm) 34 37 43
JiiFE Heart girth (cm) 73 138 156
& [l Circumference of cannon bone (cm) 11 15 18

Ay AR T AL, (H3 e xR, suEa
KB VRN SR A= ks B [R5 ) 52 RS e 0, 1 A4
ZAE T RRT IR 22 20 S S T A A AR AR
WO U PESE N 38 s IR 5 5557 24 h R 7L,
VARG R B BRI, wAVRIRAE; 287 SR REAH]
KA RE N TG G = 1 SRR, REAARORIN
288 d, Lt Giasuddin %R IE 1 B R A 4T 4
(296.05+3.87 d) fil. LK@ L A 282 4T
PRl (281.7+1.2 &) K, AT b S KA.
JAE 0] AR AR O T, M a A RE
HH) BMY Z[1/2 J8)-(Brahman) X 1/4 5& 27k (Murray
Grey) X 1/4 zFi#i’l: (Yunnan yellow cattle) ], K4
RIS T AT A 2 B e AR o L AT D A 1
#/)- (Bostaurus) . #E7° (Bosgrunniens) . g/
(Bos indicus)  K#i4f (Bos frontalis) 1z wd E 4
(Bos gaurus readei) M E/A%H (2n) 43512 60,
60+ 60. 58 H1 56, JFHEMI LN R A AU FIEF A4 SR
PP vl GRS FIREAR . g FET 2 2 [
HHATIACA 3 Pl etk — A4, R ZEFOR
H, ZRMMAE, FEWETREERAN . AR
R 59 A 2 A8 AT AT, AT e At IE 5 B M fr
W5t. Winter 25208, KA 5844428 FARVA
RIRG R AR I FRIA B M A I B, (R AR 14
B SR AT REANE

3.2 MERXFREFLEEER

SR ) I AR AR T LAk,

A DNA HARLE 5K 78 5% 15808 N TR B 3
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Pl KR 2 A0 RE L oG R M BE A 7 SRS I
HAAZREAR, FIH 9 Mg LA X 9 HpgFEE
DNA §4, WA RHALA, B 99.997%. {4
JERAEU SR Ef o BE e R 2 Sk A AR AR S Gk
HIKEW, FH 6 A STR FERBEREAT 31450, ¥ 13k
REA 501 5 7 AE R BE AL P R QAR AARUAE R
99.993%. HEFEMFETIH] 30 S B A AT RIMLIBRE A
BT R PR R B, MCERBIRER, 13 M4
f EF IR FERR 2l 0.935226, EASEALT 85%; —
SRR QIR 13 AN S B AR HE B R
0.999329, EAGEN 95%. 4% NANE T4 i,
1 RCP {H>99.73%H, WAl LA AR R 5% T HA
FHEKR AWTUEAERFLRR (287 ‘SRS F 2R
B #EMHree T, A 2 (Bos 001 5 K&
45 By EED KRR, BAE Fy BRI R s kAR
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kg: #IE~6 AR, 6~12 HIRAPIA~12 Ak Ty
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