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Embryo Transfer and Its Effects on Dairy Cattle Improvement
J. K. Jung
Livestock Experiment Station, R. D. A,Suwon

Summary

When the dairy cattle are genetically improved by embryo transfer, generation intervals can be reduced

since sires are selected by their full-sister’s records rather than by their daughter’s records and selection intensity

increases because only donor cows and sires for them are selected.

In addition by embryo transfer many number of full-sisters and half-sisters are produced at the same time,

resulting in the increase in the accuracy of selection.

(Key words: dairy cattle, embryo transfer, generation interval, selection intensity, accuracy of selection).
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Comparison of bull selection methods between

conventional (A) and embryo transfer

(B) scheme.
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Table 1.Generation Intervals (GI) in Embryo Tr-

ansfer (ET) and Conventional System

Month ET Month  Conventional
0 Born 0 Born
144 Mating 144 Mating
24 Calving 24 Born (Progeny)

34 Completion of 384  Mating(Progeny)

lactation and 48 Calving (Progeny)

seletion 58 Completion of lactation
and selection
GL =34 mo. GL =58 mo.
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Table 2. Comparactive Accuracy for Estimating
Breeding Value of Individual

Heritability

Number of relatives

20% 40% 60%

40 progeny 0.82 0.90 0.94
10 progeny 0.59 0.72 0. 80
Individual 0. 45 0.63 0.77
40 half-sibs 0.41 0. 45 0.47
10 half-sibs 0. 30 0. 36 0. 40
1 parent 0. 22 0.31 0. 39
2 half-sibs 0.15  0.22  0.26

(Cash, 1983)
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Fig. 2. A model of dairy cattle breeding scheme
by use of embryo transfer in herd of
100 cows.
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Table 3. Estimated Genetic Change in a Conven-

tional Progeny-Test Programme

Age at birth  Genetic
of progeny superiority
(year) (s. d. units)
Bulls to breed
bulls (bb) 6.5 1.05
Cows to breed
bulls (cb) 6.5 0.71
Bulls to breed 7.5 0.79
cows (bc)
Cows to breed A5 0.11

cows (cc)

(Nicholas &} Smith, 1983)
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Table 4. Possible Rate of Annual Genetic Chan-

ge with Embryo Transfer over Conven-

tional Method*

Embryos/donor
Donors/male
8 12 16
8 99 127 141 150
16 116 143 156 165
32 130 156 170 179

(Nicholas 9} Smith, 1983)
*Annual genetic change by conventional method is 100.

A HBES Van Vleck(1981)+ 158.6kg o2 9~

2litele) g% (1986) & 155, Thg 0. 2 Hiw 5l o v
Tanaka % (1985b) & afubrfoll ofsi« xo} FH;
Difpsioll o) s WELES SR &l 0% F7tshe
Aoz ¥ usigdch

£ £

Eol A SRR Ao ol Hael ol
dal Ao wokch coluh FEEOIBAC] €9 A4
Hpe 3% o3e Fol7) sleixe oo 2
& ol folstofol gl

1. BHSBMESE oIt kel BL

ANLER ol 442 F2 5ol o8 7Igole}d %
HIR-S BA B T3 % g 7lsoleta udt
URel TR & HaLof Ak M
%E off ofaf 297} 5w, £ SZREIIEH

Gt TR Aube HABIE o 2 sHol
A3 HEH TS A Ao ol 2
9| full-sisterol] o3 Alwrz|m 2 o Fajo] A F
offo} FHE -t 2 7k # b4 o] Ut (Powell,
1983). 23=mE WHEY T259 Awel P

FTEF2

ﬁg4>

71814 gbowd okt ole] d WMoz A Fof
wteb s FRO EKkE HRRROl F HolAY
2t5 full-sister % half-sister ol &} 3} gEHGE 2
ab ofel BT sl ShAF 2 $44e] Q
S 4£F FESE AASNE WHE 4O 4+

n‘.

H
o)
A

olN 8

+

2. M23 Rl Ml

ol e F KA wie Zo] FRIBMmEA 2
A4 o] MFAEoE donoroll A AHALEE TR
of ZREOVBRGS ZHER Fo & aA 3¢
sed afgte SEENEL A A A gkl A6 23
ZHsHo] el kol el 2 KREO)
o]& 4 9t} (Table 4). whebx olz|3F  RiE
A s7] #sle] Az-g gt RgHE WL
wale] FHEK| 45 wIclidr] A 23
LHEOD AR ol Time o TS o
34 U S ralel & ZHeloh E embryo
splitting ©| v} cloning 2+ MABFEHTS  BEITA| 74
TR o fHd REe s FhE
T UEF sfof & Folch(Table 5).

e
:mIOMNri’L:‘-QrS‘-‘

.
~=C

Table 5. Possible Rate of Annual Genetic Gain*
with Embryo Splitting**

o Embryos/donor
Embryo splitting*** 2 3 B ™
99 127 141 150
107 135 149 158
113 141 155 165
16 118 148 162 172

(Nicholas 2} Smith, 1983)

*  When donors per male are 8.

**  Annual genetic gain by progeny test is 100.

*** No.of splitted embryos/embryo
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