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Table 1-1

Area and Population
AREA, POPULATION AND DENSITY

Area(sqkm) . . . . . .. L L 997,738.5*
Population (census results)
2223 November 1976 . . . . . . . 366262041
17-18 November 1986 (provisional)}{
Males . -+ e+ 4 . . . 24,655,297
Females . . . . . - . . . . 23549752
Total . . . . . . . . . . . 48205049
Population (official estimates at mid-year)’
1985 . . . . . . . ... . . 48503000
6. . . . . . . . . . . . 49,609,000
1987 . . . . « « +« -« « . . . 50,740,000
Density (per sg km) at mid-1887 . . . . . 50.9

* 385,229 szi;lﬁles. Inhabited and cultivated territory accounts for
35,189 sq km (13,587 sq miles).

t Excluding Egyptian nationals abroad, totalling 1,572,000.

1Including Egyptian nationals abroad, totalling an estimated
2.250,000.

§including Egyptian nationals abroad, Data have not been
adjusted to take account of the 1986 census results.



GOYERNORATES (population at 1986 census*)
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Table 1-2

Area Population

, Goverriorate (sq km) ('000)  Capital
Cziro . 214.2 6,0528 Cairo
Alexandria . . . 2,679.4 29173 Alexandria
Pot 8aid . . . . 72.1 399.8 Port Said
lsmailia . 1,441.6 5444  Ismailia
Seez .. L L, #'17,840.4 3268 Suez
amietta . . 589.2 7413 Damietta
Dakahlia . 3,470.9 3,600.5 Mansoura
Sharkja 4,179.5 34201 Zagazig
Yalyubia . . 1,001 25142 Benha
Kair esh-Sheikh 3,437.1 1,800.1 Kafr esh-Sheikh
Lharbia . . 19422 28710 Tanta
Yenufia 1,532.1 2.227.1  Shibin el-Kom
Whera . . . . 10295 1,790.6 Damanhur
da . . . . . 851532 87001 Giza .
%nj Suef | 1,321.7 1,443.0  Beni Suef
¥ayum 1,6272 15440 Fayum
Yenja | 22617 26480 Menia
wt, o, ., . 1,653.0 22230 Asyut
Shag, . . 0 . 15472 24551 Suhag
dma . oL . ., 1,850.7 2,2523 Qena
L 678.5 B0l.4 Aswan
Bahr al-Abmar 203,685.0 90.5 Al-Ghaurdagah
;"Wadi al-Jadid 376,505.0 113.8  AlKharijah
{;H:lr)l:hs . 212,112.0 1eo.g gﬂd]aimnh
orih Sinai* . . 171. -Arish
wth Sinai* . } oeomae{ 5d RHA
—
Preliminary results.
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Table 1-3

BIRTHS AND DEATHS

Registered Regislered
live births eaths

!}ate P(iate
er r
Number I,&)O) Number 1.({())%)
1978 1,479,698 37.2 415,605 10.5
1979 1,633,674 40.0 444,753 10.9
1980 1,569,247 37.3 421 227 10.0
1981 1,593,698 36.8 432,264 9.9
1982 1,601,265 36.0 441,621 99
1983* 1,690,000 36.8 412,700 9.0
1984* n.a. n.a. 400,600 85
1985* 1,817,297 37.5 442,258 9.1

* Figures are provisional.
Marriages (registrations): 442,280 (marriage rate 9.1 per 1,000 in

_ 1985 (provisional).



Table 1-4

LIVESTOCK {'000 head, year ending September)

1985 1986 1987*
Cattle . . . . . . . 1,709 1,855 1,900
Buffaloes . . . . . . 2,447 2,502 2,550
Sheep. . . . . . . 1,149 1,149 1,160
Goats . . . . . . . 1,563 1583 1,600
Pigs . . . . . . . 15 15 15
Horses. . . . . . . 9 9 9
Asses . . . . . . . 1,879 1,879 1,900
Camels. . . . . . . 68 70* T0

Chickens (million): 29 in 1985 and 1986; 30* in 1987.

Ducks (million):; 4* in 1985, 1986 and 1987,
* FAQ estimates.
Source: FAO, Production Yearbook.
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Table 1-5

LIVESTOCK PRODUCTS (*000 metric tons)

1985 1986 1987
Beefandveal . . . . . 180~ 210 210
Buffalomeat . . . . . 138* 150* 163*
Muttonandlamb . . . . M 35* 30*
Goats' meat . . . . . 27 27* 28+
Pigmeat . . . . . . 3* 3* 3*
Poultry meat . . ., . . 205* 196+ 206*
QOthermeat . . . . . 36* 38* 40*
Edibleoffals . . . , . 63* 76* 8
Cows'milk, . . . . . 960* 965* 970*
Buffdlees'milk. . . ., . 1,350* 1,350* 1,400"
Sheep'smilk . . . . . 22+ 23~ 24
Goats'milk . . . . . g g g*
Butter and ghee . . . . 79.6* 79.4* 80.0*
Cheese. . . . . . . 306.3* 302.5* 303.8*
Heneggs . . . . . . 117.7¢ 146.31 1420
Homey. . . . . . . 11.2 11.5* 11.6*
Wool: greasy .. 1.7* 1.8* 1.8*
Cattle and buffalo hldes .. 44.0* 49.4* 51.0*
Sheep skins . . .o 3.7 3.8* 3.8*
Goatskins. ., . . . . 3.9 3.9 4.0%

* FAQ estimates. T Unofficial figure.
Source: FAQ, mainly Production Yearbook.
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Table 1-6
Fishing
('000 metrie tons, live weight)
! 1985 1986 19874
Marine. . . . . . . 37.8 39.0 483
Freshwater . . . . . 178.1 190.0 201.7
Totalcatch . . . . . 2159 229.1 250.0

* FAQ estimates.
Source: FAQ, Yearbook of Fishery Statistics.
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Table 1-7
EGYPT EGYPTE
IMPORTS 10 000$
IMPORTATIONS
IMPORTACION
1981 1982 1983 1984 1585 1586
TOT. MERGHAND. TRADE BA3048 908061 1027837 1076904 996450 1150540
L . Hin
AGRIC. PRODUCTS, TOTAL 383554 21672 300066 292554 384669 358552
FOOD AND ANIMALS 0| o707 268093 271612 316435 288134 28411
LIVE ANIMALS 0 5467 12885 17358 18886 18116 9667
MEAT + MEAT PREP  -0% 573 25316 25344 3605+ 31008 38370
DARY PROD.+EGGS 02| 21548 16752 2667 78884 25658 2670
CEREALS AND PREF 04| 171716 157013 147424 169972 188731 141443
FRUTT+VEGETABLES 05 12569 13012 12909 10161 8435 11231
SUGAR AND HONEY 06 23247 2300 27 21216 13925 21540
COF.+TEA+COC.+6P. 47 8166 11515 1238 13409 16705 19755
FEEDINGSTUEFS 08 4388 5339 8724 12714 12148 14863
MISCELLAN. FOCD 09 5362 2961 o 4143 2208 4552
BEVERAGES+TOBACCO -1 10637 15060 19532 2148 20002 19120
BEVERAGES 1 162 a2 24 ~g 1% 48
TOBACCO 42 10475 15018 18507 2137 20848 10072
CRUDE MATERIALS £x2 7738 7164 7802 817 14055 12808
HIDES AND SKINS 2 79 451 4n 55 854 103
OILSEEDS 2 2032 825 1920 57 181 3554
NATURAL RUSBER 232 741 710 70 860 70 a87
TEXTILE FIBRES X8 2972 24 aee o] 8542 5190
CAUDE MATER. NES -3 11% 1830 1452 1621 2082 2575
ANIMAL VEGET. OIL -4 38143 31356 31420 44156 50774 42513
ANIMAL FATS 41 12236 1512 1312 14075 10407 7842
FIXED VEGETOILS 2 25677 19643 18693 25836 38073 2307
PROCESSED OILS 3 730 201 215 245 4295 5343 |
FISH+ FISHERY PRODUCTS 8670 6660 8108 8425 5550 B
FOREST PAODUCTS 57263 53125 58585 54883 78236 B2
AGRICULT, REQUISITES 2Bset T181T1 15456 18776 19950 8802
GRUDE FERTILIZ. M 1 ‘ 5 F3
MANUF. FERTILIZERS %6 10345 2284 2638 4050 305 2650
PESTICIDES 5g1 7623 8510 5856 - BOE3 673 840
AGR. MACHINES 121922 10399 w77 6349 7658 7511 14281




Table 1-8

Lé

Food supply per caput per day in Egypt

Provisional) - .
Source: Fa0 Prodection Yearbook)
Item Code™  1951-563  1984-8B
Calories {numober) 1 2307 3313
2 2155 3065
3 153 248
Frotein (grams) 1 LZ,5 81,1
< 83,4 BG,.5
5 9,2 14,6
fat (grams) 1 48,3 80,6
2 3643 Bl.3
3 12.0 18,4
Calcium {milligrams) 1 373 434
Z 286 281
3 o7 143
Iran {milligrams) 1 18.4 20.9
2 17.1 18.6
3 1.2 2.3
fetinol (micrograms) 1 132 246
2
3 132 246
vEtu Carotene eyuivalent -
{(micrograms) 1 2106 3948
2 2048 3851
3 53 98
Retinal eguivalent (Vet, +1/6 B, Car, E3), (Microyrams)
1 483 904
2 34) 642
3 142 262
Thiamine {milligrams) 1 1.71 2.14
2 1.66 2.06
3 0.05 o.o08
fiboflavin {milligrams) 1 0.83 1,06
2 0.67 0.77
3 0.16 0,28
Niaccin (milligrams) 1 14,7 1 17.5
2 ‘13,2 15,0
3 1,5 2,5
Ascorpic acid (milligrams) 1 88 129
2 a7 128
3 1 1

+
1 = grand
products,

tutalsy 2 =

vegelable procucts; 3

= animal
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Elements of the envivonment whigh dircctly or indircetly influence the perlorm-

\nce of animals {Adapied from Bonsna, 1958) .
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Fig.: 3-1
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Sournes: Voeationa) Agriculture Service, Aumali rm Wedd Apnouture VAS 1039, Univensity of [llincis, 1988 Kanonal Academy of
Sirencrs, Pt emd Avemal Pradusty e £ 5 Food Systrm, Washingron, D C, 1954,

w

Figure Protcin and cnergy canversion effirieney for major faem animals.
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Table 3-3
Space Required for Storing Various Feeds
. Weight per cubic Cubic feet
Material foot in pounds per ton
Hay, loose in shallow mows 4 512
Hay, loose in deep mows 5 400
Hay, baled loose 10 200
Hay, baled tight 25 80
Hay, chopped long cut 8 250
Hay, chopped short cut 12 167
Straw, loose 4 512
Straw, baled 12 167
Silage, shallow 30 67
Silage, deep 50 40
Barley, 48 Ib./bu. 39 51
Corn, ear, 70 1b./bu. {legal wt.) 28 72
Corn, shelled, 56 Ib./ou, 45 4
Corn, cracked or corn meal, 50 Ib./bu. 40 50
Com-and-cob meal, 45 Ib./bu. 36 56
Qats, 32 Ib.fbu. 26 77
Qats, ground, 22 Ib./bu. 18 111
Qats, middlings, 48 1b./bu. 39 51
Rye, 56 Ib./bu. 45 44
Wheat, 60 lb./bu. 48 42
Soybeans, 62 lb./ou. 50 10
Most concentrates 45 44

Source: Adapied from Hoard's Dairyman, 1951
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Table 4-1

Heritability Estimates of Cerain Tralts in Dairy Catlle

Herilability
Trait estimate Range
Production characierssiics R
Milk yield 0.25 0.20-0.30
Fal vield 0.25 0.20-0.30
Protein vield 0.25 0.20-0.30
Fal percent 0.50¢ 0.45-0.60
Protein percent 0.45 0.40-0.50
Type characteristics
Final score 0.30 0.15-0.35
Stature 0.33 0.30-0.45
Strength 0.20 0.15-0.40
Rump (side) 0.15 0.15-0.25
Rump (width) 0.25 0.15-0.35
Rear legs (side) 0.15 0.10-0.20
Heel depth vr foot angle 0.15 0.05-0.15
Fore udder artachment 0.1 0.15-.20
Rear udder heighl 0.20 0.15-0.20
Rear udder width 0.15 0.15-0.20
Udder depth 0.25 0.20-0.25
Suspensory ligament 0.10 0.10-0.15
Teat placement 0.20 0.10-0.20
Other trauts
Excitabiiity 0.25 0.05-0.40
Milking rale 0.25 0.15-0.48
Brevding prublems 0.05 0.00-0.30
Cyslic uvanies u.a5 0.00-0, 10

Longevils 005 (LA 0
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Table 4-2

Effect of Number of Traits Selected
for Simultaneously on Genetic Progress for Milk
Yieltd with Equal Selection Pressure for Each Trait

Traits - zlected for: Percentage of progress
milk vield plus for milk alone:
No ther 100

Or 2 other 71

T-wo others 58

"hree others 50

Four others 45

Five others 41

Ten others 30

Twenty others 22

+Percentage of progress for any one traitis 1'VN where N
= nurnber of traits,

Table 4-3

Genetic Comelation Between Milk
Yieid and Other Traits in Holsteins

Genetic Correlation

Trait with milk yield
Fat yield 0.70
Protein vield 0.85
Fat percent -0.35
Protein percent —0.30
Lifetime milk yield 0.80
Length of productive life 0.75
Final score -0.20
Dairy character 0.40
Body weight 0.15
Body capacity -0.15
Stature 0.10
Rump -0.20
Fore udder —-0.35
Rear udder —0.40
Udder depth 0.35
Mastitis -0.10
Breeding problems 0.00
Milking speed 0.05
Excitability 0.05

Appetite 0.20




At

0 Gale

Sl

Al s o Talow] HUT S bt 2l (3 ZIWE S5 LS
2l i Lo ol il oo (SUM Ol s Loy . ol g l5] 3
Syl Jazmdl 5l 2 oot iy .o B3 Lo dazas Lol JWIL, ..
on szl JEAT JazaY (B0 oS (3 ) Braeze e il e
el 2ds ity yny . A Gl S BN Pl o oLkt
cped ke, b tae gl ey oo SR GS D o¥ins e

e leze 00y Oy Al el ol Lol GBI ey ylE5 Lty
Al 5 ) Us lo 5l dyby . Ted VY, 0 s aalll 3 ol 5,8
re g sl Ll STy oWl st U] = e e m U LI uzay 3B
on il ol e e Jumay ol OULID am Gley — il dnll -
SEA 3T Gad el e I Telis 3,55 08 Tog VW L1 VY Juky cusy
Golassl 5l 3,5 Lwldl JybIl ooy on 8,18 5032 5 YT ey, oL
IS W ¥, 0 1l iyl ade ol s g oSl 55 L oIV Aol 5,08
ol 3,80 Gl sy o { e VYL 0 ) Ll 5 230l i ial; dols g
por Voo L) st L U LY e (53l s e JSU Lyl VS S
sl Blo oWl 52 L 0,55 (11 WY1 4y was Gl e 3 5 AL)
Loldall eGSOy olll loil & 5 ol capuy SLR 0l Gisdy (5le o
- ol L3 by ) sie,

gl oS Baley U S e 300l e o6 umy g2 o2l iliny
b8 o Laslazal onazy ULt sde Jhay .o Uy Zeind] Ol Lo



"o

GBI (Y) o S5 15 g il (D Aol (V) £ Zogiall OUlpdt oiay
353 oo S D BV (P L. Lnad ik of Ze Zoapel WS gy ()
Cortl ot i 5l Ler el Sllaall 3 51 gl (5 (S5 0k
. ool sl
co W yradl ggo K 5 LS o Do Lls Laisel! Ly pond | Lol
v Dpatall D3yl Zesd o LSy Zegiie Cud A Olilpod) oy (43
el 5 5] KA o uzasy .. LlasS] dazy oUlpd) ode ey
of Wias Ll Lgd Zodize Gble (3 e Slacld oy .. ol 22l ol
e Bl s 5,20 LT Lo sy Lo 3le 3,20 G301 G pall
o gl 3k of LIS (3 el ool (el ey o U iy ) S
oSlly o gAY 51 VY S Lo Lo ol gy 5,800 ods Jay .. Z5LI1 3 M
Ll 5 alsy .. gadll gimie M TiLol S8 e ( dolir ) Lolas! T

- pesadl e

Table 5-1

Goals and Measures of Herd Efficiency
Goals Practical goal Problem
Age at first breeding (mo.) 14-16 Over 18
Age at first calving (mo.) 23-26 Over 27
Interval to first observed heat

(days) Under 45 Over 60

Interval to first breeding (days) Under 70 Qver 80
Days open Under 110 Over 115
Calving interval (mo.) 12.5-13 Over 13
Services per conception (no.) Under 1.75 Over 2.0
First service conception (%) 60 Under 55
First two services conception (%) 80 . Under 75
First three services conception (%) a0 Under 80
Abortions (%) Under 5 Over 8
Retained placentas (%) Under 8 Over 10
Metritis (uterine infection) (%) Under 10 Over 15

Cystic ovaries (%) Under 10 Over 15




11
Table 5-2

Timetable for Best Results in Breeding Dairy Cows®

Standing heat first Usually too late
observed When to breed to breed
In the morning (a.m.) The same day, prefera-  The next day
bly late in day
In the afternoon or Forenoon next day and  After middle of after-
evening (p.m.)* up to midafternoon noon the next day

*If symptoms of heat other than standing to be mounted are used, this table does not
apply. This table is based on the average standing heat period of 18 hours.

*Cows definitely not in heat in the morning,.

Table 5-=3 ¢ Geslatlon Table for Dalry Catlle

Date due to calve

Ayr., Hol., Jer., Guernsey (283  Brown Swiss

Service date (278 days) days) (288 days)
Jan. 1 Oct. & Oct. 11 Oct. 16
Jan. 15 Qct. 20 Oct. 25 Oct. 30
Feb. 1 Nov. 6 Nov. 11 Nov. 16
Feb. 15 Nov. 20 Nov. 25 Nov .1
Mar. 1 Dec. 4 Dec. 9 Dec, 14
Mar. 15 Dec. 18 Dec. 23 Dec. 28
Apr. 1 Jan. 4 Jan. 9 Jan. 14
Apr. 15 Jan. 18 Jan. 23 Jan. 28
May 1 Feb. 3 Feb, 8 Feb, 13
May 15 Feb. 17 Feb. 22 Feb. 27
June 1 Mar. 6 Mar. 11 Mar. 16
June 15 Mar. 20 Mar. 25 Mar, 30
July 1 Apr. 5 Apr. 10 Apr. 15
July 15 Apr. 19 Apr. 4 Apr. 29
Aug. 1 May 6 May 11 May 16
Aug. 15 May 20 May 25 May 30
Sept. 1 June 6 June 11 June 16
Sept. 15 June 20 June 25 June 30
Oct. 1 July 6 July 11 July 16
Oct. 15 July 20 July 25 July 30
Nov. 1 Aug. & Aug. 11 Aug. 16
Nov. 15 Aug. 20 Aug. 25 Aug. 30
Dec. 1 Sept. 5 Sept. 10 Sept. 15

Dec. 15 Sept. 19 Sept. 24 Sept. 29
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Fig.5-1

Slaughte A,

I

Maturity

Conception

Increasing weight or size—»

| L ) 1 | 1 1 |
Increasing time (age)-— —>
Fig.  Simplified growth curve
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Table 7-1

Diseases ond Problems Affeciing Dalry Catlie

Disease/cause

Symptoms

Prevention

Treatment

Grass tetany
Low serum magnesium
often Jow serum
calcium; higher
occurrence when on
lush pasture

Cowpox

Virus

Pinkeye
Moraxella bovis

Actinomytosis, or
lumpy jaw
Actinemycosis bovis

Blackleg
Clostridium chauvoei
Malignant edema

Clostridium septicum

Ringworm
Fungus

Nervousness, stiff gait,
staggering,
hypersensitive to touch
and sound, frequent
urination, convulsions,
and death

Blisters, sores, ulcers,
and scales on teats and
udder skin, spreads
rapidly

Eye discharge,
conjunctivitis, herdtitis,
corneal lestons,
blindness in severe
cases

Lumps on the jaws or
other bony tissues of
the head, lumps may
abcess

Swollen muscles,
lameness, prostration,
and tremoers. High
mortality rates

Infection and swelling
around wounds, high
fever, death

Round, scaly, crusted
spots on the skin,
especially the head,
neck, and shoulders

Increase magnesium
intake when an lush
pasture; feed
magnesium oxide, 0.5
to 1.5 oz./day

Prevent exposure by
avoiding entry into the
herd with replacements

Control! flivs, feed
adequate vitarnin A,
vaccination.

Remove objects that
may cause punciures
of the head such as
nails, etc.

Vaccination after 3
manths of age

Vaccination

Dry quarters, sunshine,
adequate intake of
vitamin A,

IV magnesium sulfate,
200 ml of 25% solution
followed by supple-
mental feeding of 1 to
2 oz./day -

Antibiotic ointments to
prevent secondary
infections

Early application of
antibiotics

Streptomycin, sulfas

Penicillin in early
diagnosis

Penicillin in early
diagnosis

Remove scales and
crusts and apply
fungicidal drug,
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Table 8-1

Melric Conversion Tables

1 Waght

1oz. = 28.35¢. = 0.0283 kg.

11b. = 453,59 g. = 0.4536 kg.

100 1b. = 45.3592 kg.

2,000 Ib. (1 T.) = 907.1847 ky.

1g. = 0.0353 oz

1,000 g. = 1.0kg. = 2.2046 Ib.

1g. = L,000 mg. = 0.0353 oz. = (.0022
Ib.

lkpg. = 1,000 g. = 35.2740 0z. = 2.2046
Ib.

1 metric ton = 1,000 kg. = 1.1023 T.

2. Energy

1 ¢. = heat to raise 1 m). HOH 1°C.
1,000 ¢, = 1C. (Keal)

1,000 C = 1 Meal. (therm.,)

3. Capacity

11 = 1037 qt. {liquid)

11 = 0.264 gal. (liquid)

#4 1. = 100 Ib. mitk

1 gt. = 0.946 1. (liquid)

1 gal, = 3,785 L. (liquid)

1 bu, = 35.239 1. (dry measure)
4. Length

1 mm. = 0.03% in.
lem. = 0,3%4 in.

Im. = 39370 in,
1m. = 3.281 k.
Im, = 1.094 yd.
1km. = 0.621 mi.
lin. = 254 cm.
16, = 3048 cm.

lyd. = 91.44 cm.
1yd. = 0.914 an.
1 mi. = 1.61 km.
55 mi. = 88.51 km.

5. Area

15q. cm. = 0.155 sq. in.
1sq. m. = 10.764 sq. ft.
1sq. m. = 1.196 5q. yd.
1sq. [t. = 0.093 sq. m.
15q. yd. = 0.836 sq. m.

1 A = 0.405 hectares

15q. mi. = 2.590 sq. km.

1 5g. mi. = 258,999 hectares

6. Yolume

1cu.m. = 3531 cu. ft.
lcu.m = 131 cu. yd.
1 cu. in. = 16.387 cu. cm,
1cu. ft. = 0.028 cu. m.

1 cu. yd. = 0,765 cu. m.

7. Temperature

IIF Qc
212 100
101.5 38.6

98.6 37.0
70 21
40 4
32 0
-110 =79
=320 —196
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9-1 External conformation of the cow
9-2 Skelton of the cow
9-3 Digestive system in cattle
9-4 Reproductive system in cattle
a) the bull
b) the cow
9-5 Milk secretion
9-6 Genetics
a) statistics
b) breeding
9-7 Traits in dairy cattle
9-8 Food supply

9-9 Diseases in dairy cattle
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11

14

15

16

17

18

19

21

22

head
a} dished face
nape
forehead
forelock
nose ( bridge of nose )
nostrils
muzzle
mouth
lips
chin
throat
lower jaw
jowl [ chap / cheek ]
temple
eye

ear
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26

27

31

32

36

37

38

39

40

41

42

44

45

46

horn

adj. horned
neck
base of neck
nape
wind pipe
dewalp
breast
brisket
withers
shoulder
Point of shoulder
upper arm
elbow
forearm

knee

shank

YA

i3 ) 3ucl

Sl U3

Lyl il

el

Sl

sl o ptind] 54
LAl Jols e ¢ o0
=i

xSl Joia ks
sle g lyd

S psS

Jelo

vy

Yo

m

XY

A

vy

L

vy

YA

Y4

£\

£y

it

fio

£



47

49
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53

54
56
57
59

61
63
65
66
67

68
69
73
74
76
77
78
79
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belly

udder

a) fore quarters
b) hind quarters
teat ( nipple )
rudimentary teat
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Skeleion of the cow.

1. Cervical vertebrac 16, Meracarpus
2, Thoracic vertebrae 17, First phalanx
3. Lumbar vertebrae I8. Second phatanx
4. Sacrum 19. Third phalanx or pedal bone
5. Coccygeal vertebrae 20. The Pelvis
6. Ribs 21, "'Pin bonz™
7. Cartilage of ribs 22, Hip joint
8. Sternum 23. Femur
9. Scapula 24, Patella
10. Shoulder joint 25. Stifle joint
1. Humerus 26. Tibia
12, Elbow joint 27. Hock joint (tarsus)
13. Radius 28. Metatarsus
14, Ulna 29, Maxilta
15. Knee {carpug) 30. Frontal bone
el JSa sl
_ Lie ol A
1 cervical vertibrae - P e
. : dy 97 & | 2
2 thoracic vertibrae g oy .
B Jaul e Of3 ) Lok oil,is
3 lumbar ( : all £
4 sacrum - | is 8
. doaras Ol
5 coccygeal vertibrae =



W0~ e

11
12
13
14
15
16
17
18
19
20
21
22
23
24

26

27

29
30

tibs
cartilage or ribs
sTenum
scapula
shoulder joint
humerus
ellow
radius
uluna
knee
metacarpus
first phalanx
second phalanx
third phalanx
the pelvis
pin bone
hip bone
femur
patella
stifle joint

tibia

hock joint

metatartus
maxilla
frontal bone
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Fig.: 8-3
.
ABOMASUM
ESOPHAGUS {up to 7 gals.)

OMASUM

PANCREAS SMALL INTESTINE
{up to 15 gals.) l /(up to 150 {t.- 20 gals.}

n”

=%
|_ LARGE
\ INTESTINE
SALIVARY \ {up 10 33 ft.
GLANDS ~ 7 gals.)

MOUTH
RETICULUM
{up to 5 gals.)

{up to 3 fi.-
2% gals,)

GALL BLADDER

Note—Sheep and goats are also ruminants and have digestive tracts similar tothatof a
cow, except they are proportionately smaller.

FIGURE
The digestive tract of the cow—a ruminant.

el Sl ksl

1 mouth ol
2 tongue sludit
3 teeth ol
4 salivary glands Lolalll sl
5 esophages st
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6 Tumen S
7 reticulum Lolhal) ¢ LS
8 omasum W aall ¢ LAl ool
9 abomasum Laadl sand! ¢ Ll i saxl] ¢ Ziadl
10 small intestine ; duodenum a3« Ll
11 liver LS
12 pancreas oSl
13 villi Jl
14 lage intestine b faf sl
15 cecum s laatl s e
16

anus ¥l ¢
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1] Vas detferens
Epididymis

Seminfterous tubulas

Talt of epididymis

Sagittal section of testls lilustrating segments of parenchymal
tissue which conlain the seminiferous tubules, rete testis, vasa efferantia, epi-
didymis, and scrota! portion of the vas deferens.

el JSANl ks

The genital organs of the bull T bl 5 bt Lasd
a) right testicle o] Loadt |
b)  head of right epididymis &nal s a1 Ll
¢) body of right epididymis Otaddl puas ¥l oy

d)  tail of right epididymis ol yuas ¥l 13
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e) right vas deferens et 283101 3L
f) vascular par of spermatic cord Sl fd 133 o Sl
g) ampulla sl sta ool
h) left seminal vesticle S B s W g
iy body of prostate Ulaay ] s
k) pelvic urethera surrounded by wilson bl 20,41 Jydl 5,5
. muscle ol iae

1) left bullourethral or cowper's gland S BAE
m) bulbocavernosus muscle  coadll ey daiasy b S e
ol ol ] ¢ Ladlls

n) Crus penis (JS2d Bil) ezl o 35
o) ischiocarvernosus mus (JSaI b1 canial)] oo o 3y Ghans Thac
p) destal bend of penal sigmoid canat)] Loy jazt AomJ( 3] g2t
r) glans penis VY | FERES
§) retractor penis muscle VY| PRy T
t) urinary bladder iJ il
u) symphysis bubis l.Lh.a._» Slatil iag oUbay GU5,YI
v) rectum peisl|
Sagittal section of testis : oot g U5 ¢ Lead | 3 Jals (phada) g s
1 parenchymal Lol LI ads Lo U5 pyo e + (g0 gl
2 saminiferous Ll bl e ol Jol> 3 i conUl
3 rete testis Load by gus Losly olacl IS
4 vasa efferentia PRV AR
5 epididymis oY
6 scortal portion of the vas deferens aasll el cols

Koo ] oS U 3
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Diagram of a cow's reptoductive organs.
Source: Reproduced by pemmission from "Dairy Catlle Fer-
tility ond Sterility.” Copyright © 1973 by W. D. Hoard and
Jons Co. Ft. Afkinson, Wisconsin 53538.
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Agdtificial insermnination of a cow.



e Nomna! birth position. Source. Repro-
Cued by pemission from “Doiry Cotlle feriiity ond Ste-
" 3%" Copyrigh! € 4973 by W. D. I-:loord ond Sons Co.,
T Aianson, Wisconsin 53538.

Fig.: 9-4(6)

P

CALF UPSRIDE DOWN, A vel- HEAD BENT BACK. I thc FORELEG RETAINED. In this
crinarian wifl usually urn the velerinarian can push the call preseniation, leg must be peach-
call Qecationally, such a calf back into the cow he often can  ¢d, and brought forward, joint
must be delivered backward bring the hcad inte position by Joint, 5o calf can be delivered.

BACKW ARD—UPSIDE DOWX CALF  BACKWARD. Velerl-  INNDLEGS FORWARD is ser-
The calf must e wraed in the nananx ey o siraighien hind-  beus abnarmal position §f delive

ulerus unhil 4t assumes normal fegs of cull found in this pasi-  ery is far advanced. Felus fre-
pusilion for delivery at birth. on, Lthen deliver calf backward queally must be dismembersd
- Abnomnal birth positions  Source: Reproduced by permission from “Dairy

Fertility and-Sterility” Copyright £ 1973 by W . Hoard ond Sons Co. Ft Atldnson, Wisconsin
53538
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A cow's reproductive organs  {(shel JSaIf Jsl) 5,1 o Sl Coac

1) ovary

2) oviduct [ fal'opian tube ]
3) uterine horn

4) uterus

5) mouth of uterus
6) neck of uterus

7y cervical canal

8) vagina

9) vaginal vestibule
10) vulva
Parturition

a) vois genetalis

b) labour pains

c) contraction of uterine (France)
d) pression abdominale (France)
e) delation stage [ preparatory stage]

f) expulsion stage
Presentation
posittion of the foetus at parturition

a)} head presentation
b) posterior presentation
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c) transverse presentation WAL 44
d)  wvertical presentation ‘_,..»i ) oHE  aser b
B b
[up-right presentation] [U.ai Al S G98 £31s ($040s ,4}5]
e) breach presentation saadd) B b
f)  mal presentation St il 325 Lo g o g s pih
Afterbirth [cleaning] V> PR T L3O I U 1 PO PUA {
expelled foetal membrane YR PRREE pIRA
gzl gl
.a) after pains WY ey VI 2 ]
Abortion RlOTS |
premature expulsion of the oy el )b ol f 5
foetus slaadl o Ji5 Jon 1,78

Days open of a cow (Ui lo 3 231 (g 5,55 Sl a1 § ikl l.l.:i

M enopause [climacteric] Iy 1his ¢ Wl LT Ll e
period in the life of the female when mall ol il a) s,
the generative organs become atrophicleis LY jas cpo Aoy 1 puutd |
and the oestrous cycle 338 plaiy .. B uls B Leae o]
terminates Al

Castration st

a) castrate >y

castrated animal ana lp>

b) ovariotomy Alazzl 4 Jadf o3

castration of female animal S Blger >

st Jlaizuly
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Fige: 9-5(1)

Median suspensory ligamant

Lamaellae

Lateral suspensory ligament

Diagram of a cross section of the suppotting structures of the
mammary glands of the cow as viewed from the rear.

Fig.: 9-5(2)

BLOOD IN/ BLOCD OUT

ARTERY

‘ARER OF
CISTERNS

Diagram of a longitudinal section through an udder.
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Figs: 9-5(4)

Teat cup of milking machine. 1. Metal shell. 2. Teat-liner. 3, Air
allernately withdrawn and admitled at this point by the pulsator,

- VACULM

AR AT _
ATMOSPHERIC
PRESSURE

MILKING PHASE REST PHASE

Principte of milket operation and milk re-
mova: Source G M. Jones, Managed Miking Guide-
fines Pubication 633, Virginia Tech Extension Division, 1979.
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Fig 9-5 (8 )
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MILKING o tow by hand uses one principle while
the milking machine and the colf use another,

tn hand milking you squeeze out a teat full of
o time ond massoge the teat while doing it.

1he machine ond calf suck the milk out in inter-
miltenl strokes. Lefting air inte the shell periodi-
colly ollows the inflation to collapse arcund the
teat and to supply the massoge oction so neces-
sary tb nvoid congestion of bload in the teat
walls. [From “Milking Mochine Efficiency’)
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BY CALF BY HAND BY MACHINE

-5 (9) .Three ways to milk a cow. (Drawing by Caren Carney)
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From: - D.C. Dalton ' .
An introduction to practical animal breeding.
Collins, London, 1985.

The coeflicient of inhreeding

Whena populationisclosed (i.e. nomore genetic variationisintroduced
from outside} and breeding continues at random, then it is inevitable
that there is a slow build-upin the level of inbreeding through relatives
mating together. The rate at which the resulting heterozygosity is
reduced (or conversely the homozygosity increased) is described by
Lush's formula®:

1 1
AF=gM*3F

where  AF =theincrease in inbreeding per generation
M = the number of males in the population
F = the number of females in the population.

Thus in a herd of two sires and forty females this means that
(1/16+1/320) orabout 6.6% of the heterozygosity islost. Generally the
males are least in number so the 14M part of the formula is the most
important, and the 4F part can often be ignored.

The above formula describes the situation in whole populations but
when it comes to examination of inbreeding in individual pedigrees,
Professor Sewell Wright'sformulaisgenerally used.3 Thisisasfollows:

Fx= X[4 ™" (1 +Fa))

where

Fx =the coefficient of inbreeding of the animal under study

Fa = the inbreeding level (if inbred) of thc common ancestor out of
which the line of descent divides

Y =thesum of

ns = the number of generations from the sire to the common ancestor

nd =the number of generations from the darm tothccommonancestor.
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THF COFFFICIFNT QF INBREFDING

The important points when working out an inbreeding coefficient arc
these:

(a) Recognise and mark the common ancestors in the pedigree (i.e. the
same 2nimal on both the sire and dam’s side).

(b) In complex pedigrees draw an arrow diagram to simplify the
recognition of the lines of descent from the sire back viathecommon
ancestor to the dam. This is where care is needed to avoid errors.

(c) Remember thatalthough we are concerned with the subject animal
of the pedigree, the lines of descent end at the sire and dam. It is
because these are related that the subject is inbred. The offspring
would not beinbredif the parents were unrelated toeach other, even
if each parent were itself inbred.

EXAMPLE |

This is a simple pedigree with one common ancestor C. The lines of
descent can be drawn as follows:

A
Ne
v
Thus:

ns=A —C
nd=C—B

Fx={%""" (1+Fa)]
=[%2(1+0))
=143 0r 0,125
=12.5%

]
I
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APPERDIX |

EXAMPLE 2

F
-C [G

H
) [I

F
-C [G

g [L*

This can be drawn as an arrow diagram as follows:

Ae———C

At
=D
"\,._\

Be<---E<--—H

or like this:

* Inbreeding due to C:

ns=A-C=1
nd=C— A=]

Fx=[4""" (1+F,)]
=[142 (1 +0)]
=141=0.125

* Inbreeding due to H:

ns=A -D—-H=2
nd=H—~E~B=2

Fr=[4""" (1+F,)]
=[¥A3(1+0)]
= 145=0.031
The total Fx =0.125+0.031
=0.156 (or 15.6%)



THF COFFFICIFNT OF INBRFTNING

If H had bren inbred, say 25%, then theexpression (1 + Fa) would have
had a value greater than one and the formula would have been:

Fy = [145 * (1 +0.25))
=0.031 x 1.25
=0.039

Note that although F and G appear on both sides of the pedigree, they
are ignored as they are the sire and dam of C and appear in the pedigree
only via the animal C.

Most texts cover the calculation of the coefficient of inbreeding in
detail using many examples.® 1. 18

THE COEFFICIENT OF RELATIONSHIP

This is used to describe how closelv related two animals may be and is
calculated by another formula.% 1618 A useful short-cut meihod to find
the relationship between one animal and another is to work out the
inbreeding that would result if they were mated together (regardless of
their sex) and then double this figure to give the coefficient of
relationship.








