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Table 8—1 Specics and breed differences in gestation length

Breed Average length (days)

Cattle 281

Ayrshire
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Guernsey

~J
\D !

Jersey
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Holstein
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-
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Brown Swiss
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P
S’
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Angus
Hereford
Shorthorn
Brahman

Sheep 148
Hampshire
Southdown
Merino

Horse 337
Belgium
Morgan
Arabian

Goat

Swine




Table 8-1. Mean length of gestation in some mammals (days)

Bandicoot 12 Sheep 148
Opposum 14 Goat 149
Hamster 18 Marmoset monkey 150
Mouse 20 Rhesus monkey 170
Shrew 20 Western—spotted skunk* 220
Rat 22 Chimpanzee 230
Rabbit 30 Red deer 230
Red kangaroo 35 Pronghorn 235
Ferret 40 Bearx* 240
Squirrel 45 Hippopotamus 240
Fox 50 Moose 240
Coyote 60 Armadillo* 255
Dog 60 Gorilla 265
Wolf 60 270
OF:\ 65 American bison 280
Minkx* 65 Otter 280
Raccoon 65 Cattle 281
Guinea pig 68 Walrus 330
Swine 114 Horse 337
Chinchilla 115 Seal* 350
Lion 115 Whale 360
Porcupine 115 Donkey 365
Tiger 115 Camel 400
Bat 120 Giraffe 430
Ring-tailed lemur 135 Rhinoceros 8]0
Elephant 660

* |ncludes a period of embryonic diapause.
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Hamster 10 (18) Ferret 35 (40)
Mouse 12 (20) Fox 45 (50)
Rat 12 (22) Dog 60 (60)
Rabbit 16 (30) Mink 65 (65)
Cat 35 (65)
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Sow 12-20
Ewe 18-20
Cow 30-35
Mare 50-60

—sow :12-20<, ewe:18-20 ¢, cow:30-35¢< mare:50-60¢<

E. 22 BBt HENE (SR B - =8 =

30-35 3—4 fragile in pregnant horn gl (EfEHE &):
40 A few fragile in bothhorns  _ _ _ .
70 40-50 in both horns E2E(EF)+lizt
Middle of pregnancy Approximately 120 in both horns
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8-1. H4&J|(Cleavage); I|(period of ovum)
. A8 23 10| et Z2H tHBHREI[H DX NME=Z2E =2 ol IS
— zygote, 2—-, 4—, 8—, 16—cell, morula, blastocyst — hatching & 7} Xl
B. Process of cleavage: (Fig. 8-1)

C. Cleavage Time comparisons by species: (Table. 8-2)

Table 8-2. Time comparisons during early embryonic development for different

farm species

Sracies 1 cell 2 cell 8 cell Blastocyst | Enter uterus
(hours) (hours) GEVS)) (days) (days)
Cattle 24 48 3 8 3.5
Horse 24 3 6 5
Sheep 24 2.5 7 3
Swine 14 - 16 28~32 2 6 2

V)

Cow: 12d ———

| Proportional to length of gestation
Sow: 6d ————-

Ewe: 10 d

. Similar pattern for different farm animals

b. Whole period of cleavage - &80 %10 U}2= D

| 2t
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Zygote 2 cells 8 cells
(O day) (1 day—cow) (8 days—cow)
(14—-16 hours—sow) (3—4 days—sow)

Zona pellucida
Inner cell mass

Blastocoele

Blastocyst
4-7 days—cow) (7—12 days—cow)
4-5 days—sow) (5 days—sow)

(
(

TN “@3’3 i‘;’s? Q- ”
N e O QBRI
ERCUoS

Inner cell

o mass

Trophoblast

Blastocoele

Elongation of blastocyst
(14-16 days—cow)
(9 days—sow)

Figure 8-1 Early embryonic development at given times after fertiliza-
tion in the cow (281-day gestation) and the sow (114-day gestation).




-2. 23 J|(Differentiation); BH(OH) Il (period of embryo, embryonal period)
Definition : True period of embryo: The process of forming specific organs:
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8-2—1. The Blastocyct; H{ B
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Types of Placenta
Diffuse Placenta

Discoid Placenta

Chorioﬁic
Plate

Also Goat & Deer
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8—2-2. Germ layers ; MAHIZZE( Hi B, Germ(embryonic) disc) (Fig 8-2)

HHE S 23 Zal(EHerZDIEH) 2l HEAMZINZ £E M2 522 23
A. . Digestive & respiratory system, liver & other internal organs
B. : Circulatory, skeletal & urogenital system & muscle

: Nervous, sensory & mammary system, skin, hair & hooves
Embryo

ectoderm

skin nerous  Skeleton lung liver
systemn  muscle kidney

heart blood
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BH 8H(Embryonic disc, Germ disc, Blastodisc)

~-LHE2 M E W (inner cell mass)2t H S (trophoblast) 22 A E HiEHE
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Hh0| 2t ) SHCH.

B2 HIZEZES U2 UtHigez AN U222 0l 4B (bilaminar
embryonic disc)0lct] StCh. OIS A2 ABHE 222 A AN X (primitive
streak)Jt @ A& 10, 0/240] L0l SAIGHH Q8IS 0t LB Z 2 AtOIE XHAIGE
= SHiE S 4622 2.5 - UHlEsS 2% 2HIGHHIZEI O 3&AHi8H0] =ICF. 0]
[ BHEt=S 2 -0t= 2-S-UHHiZE2 0|21 S0| €22 B0t HEE 22 22 -
2| i & (embryonic ectoderm), Hi-ASHI S (embryonic mesoderm) % HH A L bH &

(embronic endoderm)0l2t) £ELC}.

—HHA LH-=-28ig0 HEZN F0L 2¥o=2 M= 222 242 ile
(extraembryonic) W-&-2HG0I2t] 2, 0|H =2 I %Y (extraembryonic
membrane)2 & & stLk.
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Table 8-3 Certain organs that have been identified as forming

from specific germ layers

Germ layer Organs

Ectoderm . Central nervous system
2. Sense organs
. Mammary glands
4. Sweat glands
. Skin
. Hair
7. Hooves
Mesoderm . Circulatory system
. Skeletal system
3. Muscle
4. Reproductive systems
(male and female)
. Kidneys
. Urmary ducts

Endoderm . Digestive system
). Liver
. Lungs
. Pancreas
. Thyroid gland
). Most other glands
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Figure 8-2 Germ layers as they appear in a section of an embryo 2 to 3
days after the start of differentiation. Not detailed in this illustration is the
differentiation of these germ layers within the inner cell mass.
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8-2-3. Extraembryonic Memberanes; BH2/2 (Fig. 8-3)

-HHOHRIS &€
A.

C.

o O

— Hl¥ = 23t (germ layers) & 2 20 &
 HHHE S 282 H & A

ZJ)AHO BHOHU A SZ=22= 52
HEH0| D2 EAUS [ EIHSHCH

l

Ct.

. From trophoderm(outer layer formed by fusion of ectoderm
and mesoderm) foldingaround the embryo.

Form amnionic cavity containing amnionic fluid.
OI:A(OI:DI-_/.:O
o T

o0 )= HHOH D101 SHL2H =l L.
[tckAl, BHOLZH EHOFE Y RN ES ot

A2 482 s=U
- A0 30~452 ALOIOl HEZHAIE Sot{ =S =X & == Y2 L,
20 BH(FOL2E) E0 Biots X = 8iL

LHEH S 0 SolgE ez &4, ot & A&

s HIEESS =2 =2 &R0l U= YAz &4
St > QUK €20 XS &.

. From trophoderm — BHOF2I 22| D& HIZE.
Eelnly =gl =2 = 2l
L-ZD 0 BBt S LAl A2 LHEH0| & = SHCH
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Amnionic cavity

Ectoderm

Trophoderm
Amnionic cavity

Chorion

Allanto-chorion

Figure 8-3 Progressive development of the extraembryonic mem-
branes including fusion of the chorioamnionic folds and the allantois
with the chorion. (Redrawn from Patten. 1964. Foundations of Embryology.
McGraw-Hill.)
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8-2-4. Organ Formation

A. =2 Jl2 &4 (Fig. 8-4)
a. Open neural tube ——> central nervous system: brain and spinal cord (&l 2 = ==
b. Circulatory system: embryonic heartbeat: detected at 16d in sow; 22d in cow
c. Liver; pancreas; lungs; digestive organs; limb buds——>legs; tail buds, etc

B. Similar appearance of early embryos in various species: See Fig. 8—4(p99)

C. Formation of male and female reproductive organs (Sex development)

Male <———————— Undifferentiated stages ———————————— > Female
a. Undifferentiated gonads as genital ridge
Cortex ————————— XX——————————— > Qvary
(Secondary sex cords)
leslies==""""=" S Medulla

(Primary sex cords)
b. Urogenital ducts

Epididymis <—-———- === -1 Mullerian duct ——————————- > Oviduct

Vas deferens <————- T—————- | (+MIF)  (-MIF,-T) F———- > Uterus
Vesicular gland <———=T-———— -1 Wolffian duct L > Anterior vagina
Prostate gl. <——0OT-—-—-—1- c. Urogenital sinus ~———7——————- > Low vagina
Cowper's gl. <-=-DT-- - b > Urethra
Urethra <----- DT————- -

Penis <-————- D d. Genital tubercle —————=======——~ > Clitoris

Scrotum <————-— Diff—————— e. Labio—-scrotal swelling -—————————- > Labia major



Auditory vesicle

Auditory vesicle Branchial arches

Branchial arches
Eye _ Eye

Nasal pits/ X Nasal pits

- " IYolk sac /‘,.@
f Allantois ’.\ (d

e

V.’\
Wing bud
Bird

Figure 8-4 Embryos of man, pig, and bird at corresponding stages of develop-
ment. (Redrawn from Patten. 1964. Foundations of Embryology. \’I(_(JI{IV\ Hill.)
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oo Male
\(ﬁ()/ embryo
SRY gene

>

Ovaries Testes

Mllerian ()

/ inhibiting N~/
factor

Muillerian / Testosterone (1)

ducts _ J \

Wolffian Urogenital sinus
and tubercle
~ Dihydrotestosterone)

Female Bram
duct - Estradiol) / \)
system

Female Male
Male /+\ external external
duct genitalia genitalia
system

(N
(=) ducts l

Female behavior Male behavior
and release of and release of
gonadotropins gonadotropins

Figure 8-5 Regulation of sexual differentiation in embryos (SRY = sex
determining region Y) (see text for discussion).
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Table 8-4 Developmental features in cattle and swine during differentiation

First appearance

Identifiable characteristics Cattle (days) Swine (days)

Germ layer 14
Open neural tube 20
Fusion of chorioamnionic folds 18

Heartbeat 22

Allantois prominent 23
Fore limb bud

Hind limb bud

Lens of eve

Placentation

Facial features distinct

Adapted from Hafez. Reproduction in Farm Animals. (3rd ed.) Lea and Febiger. 1974.




8-3. Fetal Growth; : EHO}D|(fetal stage)
SAZE TA -2JHK: 2L E, AUdEE
A. EHOtS Ol : 25t 2= HHO (EHOIS &t&te M &= 0|C.)

B. d&=2 S

l

- EHOIE M SO0HX 22 1/2 Olah; &l =8I 25 SeH0ll & S &0 &L
LetA, JF=s0A 4 22 J0 22 S22l Alsst =218 S

b. &U&EQI H&EE : M 2 / 0™ 2l increase then decrease
. SOtXI EHOtel & & (Table 8-5)
* Some landmarks : (R &AI0l= FAL S EHCHA|)
. 702 Ol 2EIF Lo (O XSM T - 1802 0fl 24)
1102 : Ol Ol -] AlZ
1502 =t A(F=S0)=0 E0] 2
21

2302 1 20 E0] &



' (Table 8-5)

M X
o o

| EHOF
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El==, A=z 2 FH &

EH S,

E.

a5
110

K0
o]
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ol

, 25 ~ 40 kg

-EH Ot

15.5 kg

-Ei=;

B2} 5 3.8 kg

= 1 kg)

171 & Xt=S

UH
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10 kg(& &l
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EHOI D1 (Fetal period)

- A& A (ontogenesis) B 0HIM 3252 i< (blastoderm)0| 235D, 0|0 A
2t J|2to] gAY )L A AT = YDl (embryonic period)Jt XLt ClEL8 1 = 00|

Ol E NLAISl MD|2t= EHOLD|2tL) StCt.
—2MUOZ22H HHOF 2ME = HEE D L] (ovum period), @ HYI|, 3 EHOL

jli - =¢ctCt.
M0 Y2 HiDIE HXIe UAEUAN 3RS BHEO| 23t 2, Ol A HHiEt
E SACID, 2 D29 2MRAD T S0 MetM, Hio12 Z20lMeE 2 ==
DR E S 25| AIESHTH
—0|AID1JF XILIAH EHEFSE H0| 2t= & O DHIE—.—HQI HASZ20] SEoHAILD, JH
Mol d=c 2SN A2 22 UWERXERT A2 SAGHA SICH £8F 2
Jl2Zt(organ)E HEZIH H(R, system, MEH, ASH S)E @4H6IH, SSHE
JFXIA SICH O SHHIZS2E SMDIXI2 AFOIU A= HXME EHOSE BFd, JH A

Mol WESUAM O AIJIE EHOII| kL2 BtLh.
-l Mgl 35802 JoLi= H012=2 |2 EH0tI|E &0l =
ot)l= gLt

-YotH oz A(0E), AE(IRME), OIZ(EHR), i_ﬁ._((« ) & MdAMEI| s
22 =29 2ed S0 =elE MHAE tict £=21, 1 0/FH<= Efotetd
S EL.

-22 ZlllAe =8 = 1HENXE it 2 22 0|=258H s=2 S S72
QS0 =OIE A EHotet) fECH HAL JHOHA-I =8 = 25Z)HANIS Bty
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Table 8-5

Stage of
gestation

(d;t_\ S)

['otal uterus

and contents

(kg)

0-30
3160
61-90
91-120

121-150
151-180
181-210
211-240)
241-270
271300

9
1.6
71

Y

4.0

10.1
14.6

3.8

Embryo

or fetus

(gm)

28.6
39.9

Weight changes of the bovine uterus and its contents during pregnancy

Amnionic Fetal

fluids membranes

(gm) (gm)

4.:

181.6
590.2
| GO0
(kg)
5.0

5.5
6.4
10.0
[1.8
15.4

Empty
uterus
(kg)

10.0
8.6

From Physiology of Reproduction and Artificial Insemination of Cattle. G. W. Salisbury, N. L. VanDemarKk,

and J. R. Lodge. W. H. Freeman Co.. copyright © 1978.




Figure 8-6 Fetal calf at 75 days of
the gestation compared to a 42-day
embrvo.




8—-4. Twinning; X EN =8t (Table 8-6, Fig. 8-7)
A. CtAEE SO LQHA MHEFE0H=
a. H2: 20 ~ 40%

b. A: 0.5 ~ 4% — Holstines0| =& H(ZAJI 8RB HEI2CHE0| =0
D FAEM LMHE0| =CH— EHOLEHEHO| CHLIS — 20HAIS 302 0| LH Gl

c. 2 S0l dJH R&E (017 R4 EHEHO0l OtLID AHHAO01D] H2)
— HHetOl SHEEU 200 0iLi= B S=Het(25%) — HEH=8 — Abortion
- B0l SFEZEU 10 E0Li= B2 75%
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Table 8—6 Average daily growth rates and relative growth rates for single and twin fetal sheep

at different stages of gestation

Avg daily growth rate(g/day) Relative growth rate (%)

Stage of

gestation (days) Singles Twins

80 to 85 3]
100 to 105 71
12010 125
140 10 145
140 10 145

“Level of nutrition 1.5 X maintenance.
Iy v vo. . .
Level of nutrition 2.0 X maintenance.

From Rattray, et al. J. Animal Sci., 38:613, 1974,




Inner cell
masses

Figure 8-7 Two theories on development of monozygous twins.
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0| &t M Ell (Dizygotic twins, Fraternal twins)
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8-5. Hormones Important to Gestation (Fig. 8—8)
A. , YASAN H01E e

OoO—TT - .
- 222 S (myometrium)2l tone2 ¥F1 A24+F 252 M XIS
== 29O3|= 20| B, (estradiol)t Oxytocin 214l 012 =01 H
(down-regulation of receptor sites for E2 and oxytocin)
B.
- H2 13, A= 156~17 B0l & == UCH (&, EHFI| 21, H Y,
— 0l AIDI0Il &410] & PGFa(E M EIHESE) L0 AXE 1,
EMEHZS AHMot= PGE2 == A= 8tLl.
C.
- 2N ZEXE0| sHAAM A2(2]K)2 EHAIZICH
— AAZEI|0f] 2Bt (pelvic canal)S & &AIZ.
D.
— AI=B|0| Progesteronell 8is& 222 RES EEA|ZICH
EstrogenO 2™ S, A= Zellt. Z20HE SIHAIX Z=L.
Estrogen2 2=0H HEZHCZ AIS0IH S22 220 2 &

— A2 dl0| Estrogen 0| &3
E.  EHOME & RAEEN &3.
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of Gonads
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_\Fetal gonad

B

= a_
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OV 30 60 90 120 150180 210 240 270 300 330 P
Days of Gestation

Figure 8-8 Progesterone, estrogen, and PMSG concentrations during
pregnancy in the mare. (Stabenfelt and Hughes. 1977. Reproduction in
Doniestic Animals. (3rd ed.) eds. Cole and Cupps. Academic Press.)
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