List of contents

LISt OF CONEENTS....ee e e e e e e e e I

List Of Tables. .. ... Y
1] o o 0= vii
LiSt OF @PPENAICES. .. cne et i e e e e IX
ACKNOWIBAGEMENTS. ... e e e e e e e e e X
ADSTIACT. ..o Xi
AraDIC ADSTIACT. .. .. e Xii
104 oo [T 1 o] 1P 1

Chapter one: Literature Review

1. The donkey... ... 3
1.1. The donkey classification.............ccovvi i 4
1.2 Donkey breeds in Sudan............ooo i, 5
1.3 BOdy MeasUrEmMEeNtS. .. ....uuieie e i e e e e e e e 5
1.3.1 DONKBYS .. ettt et e e e e e e e 5
1.3.2 HOISES . e 8
1.3.3 MIULES e e e 9
1.4 (@01 8 o0 011 | 10
14.1 DONKBYS. . ettt et e e e e e e e 10
1.4.2 HOISES . e e 11
1.4.3 MIULES . e e e 11
1.5 The donkey conformation...............oovev i i 11
1.5.1 Thehead. ... ..o 11
1.5.2 NECK SEIUCTUIE ... et e e e e e e e e 12
1.5.3 BacCk StrUCTUIE. ...t e e 15
1.54 PeIVIS STTUCTUE ... et e e e e e e e e e e e e e 16



1.54.1
1.54.2
1.55
1.55.1
1.5.5.2
1.5.5.3
1.5.5.4
1.5.5.5
1.5.5.6
1.5.5.7
1.5.5.8
1.5.5.9
1.5.5.10
1.55.11
1.5.6
1.5.6.1
1.5.6.2
1.5.6.3
1.5.6.4
1.5.6.5
1.5.6.6

PelVvis normal StrUCTUIe. .. ..o e e e e e e e et e e e e 16

Pelvis abnormal structure...........ooovvi i e 17
FOrelimbs. .. .. 17
The shoUlder... ... ..o e 18
T AN 18
The forearm. ... ..o 18
The Canon. .. ..o 19
The KNee Or CarpuS......oc e e e e e e e 19
The FetlocK.......o o 19
The Pastern. .. ... e 19
THE T8 21
The HOOT. ... e 22
Review of the forelimb...............ooi 23
Faults in conformation of the forelimbs.....................co . 23
Hind imbs. ... 27
oMU . ..o e 27
I 27
Hock normal Structure..........cooviii i e, 28
Deviations of hind leg conformation................coooe i, 28
Review ofthe hind 1eg .........coooii i 28
Faults in Conformation of the Hind limbs............................ 30

Chapter two: Materials and Methods

2.1
2.2.
2.3
2.3.1

SHUAY AIBA. ..ttt et e e e e e 33
Study popUIatIoN... ... e 33
Morphological characteristics...........coccvvviiiieiiin i 33
DONKEY DIEEAS. ...ttt 33



2.3.1.1.
2.3.1.2
2.3.1.3
2.3.2
2.3.3
2.4
2.4.1
2.4.2
2.4.3
2.4.4
2.4.5
2.4.6
2.4.7
2.5

2.6

Makadi dOnKeY.......ocuiriiii i

Reefawi donKey.......coovei i

CrOSS DIEOA. ... e

Body cONdition SCONE........ueeiieiiieiie e
(Of0T:1 o0 [0 11 | SRR
The body measurements..........c.oii i e
The Head measurementS. ... ..o. v i e e,
The Neck measurementS. ... ..o..viiiiin e
The BaCk MeasuremMentS. .. ...cco v v e e e e,
The Pelvis measurements.........oov i e e e e
The Forelimb measurements............ooo i
The Hind Limb measurements..........oouveviiiiiiien e e e e,
The body longitudinal axis............c.ooeiiiiiiii e,
Normal and abnormal body condition.............ccceceevniiniieiicninnn,

Statistical analysSiS. .. ..o

Chapter three: Results

3.1
3.11
3.1.2
3.1.3
3.2
3.2.1
3.2.2
3.2.3
3.3

Morphological characteristics...........ccoovviiiiiiiii i,
Breeds of donkeys in Tamboul..............ccoooviiiiiiiiiiiin
Coat COloUr freqQUENCIES. ... v et e e e e e e e
Body cONdition SCOE......ov ettt e e,
BOdy MeaSUrEMENTS. .. .. euieie e e e e e e ee e ens
AXIS MEASUNEIMENTS . ..t e ts it e e e ee e e v e e e e e e aeeene
Forelimb measuremMentsS.........covuvve e i e
Hind limb measurements ...,

Abnormal body conformation ...,

33
33
33
36
36
36
36
36
36
36
40
40
41
41
41

42
42
42
42
42
42
43
43



Chapter four: Discussion

4.1 Morphological characteristics...........covvviiiiiiiiii e,
4.2 BOdy MeaSUrEMENTS. .. ... .e et e e e e e e e e
4.3 Abnormal body conformation.............c.oooii i,

Chapter five: Conclusion and recommendations

5.1 Conclusion.........
5.2 Recommendations
References

71
72
74

76
76
7



No.

2.1

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

List of Tables
Table

Donkey body condition score scale..........c.covvviiiiiiiiiiii
Distribution (%) of donkeys according to breed and sex among studied
sample in Tamboul, Sudan.............coo i

Frequency of coat colour among donkeys examined in Tamboul,

Distribution (%) of donkeys according to body condition score among
studied sample in Tamboul, Sudan...................co oo,
Axis measurements (cm) according to donkey breeds among examined
sample in Tamboul, Sudan.............coo i
Axis measurements (cm) according to donkeys sex among examined
sample in Tamboul, Sudan ............cco o,
Measurements correlation coefficients (r) according to donkey breed
among examined sample in Tamboul, Sudan............cccccoeieiieiinnnn,
Forelimb measurements (centimetres) according to donkey breeds
among examined sample in Tamboul, Sudan ..............................
Forelimb measurements (centimetres), according to donkeys sex among
examined sample in Tamboul, Sudan .............coocoiiiiii i,
Hind limb measurements (centimetres) according to donkey breeds
among examined sample in Tamboul, Sudan ..............................
Hind limb measurements (centimetres) according to donkeys sex
among examined sample in Tamboul, Sudan.............................l.
Distribution (%) of donkeys according to forelimb (anterior view)

conformation with respect to breed among studied sample in Tamboul,

Page

37

44

45

46

47

48

49

50

o1

52

56



3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

Distribution of donkeys (%) according to 3™ metacarpal bone
conformation among studied sample in Tamboul, Sudan ..................
Distribution (%) of donkeys according to forelimb carpal joint
conformation among studied sample in Tamboul, Sudan.................
Distribution (%) of donkeys according to forelimb (lateral view)
conformation among study population in Tamboul, Sudan ..............
Distribution (%) of donkeys according to hind limb (anterior view)
conformation among studied sample in Tamboul, Sudan..................
Distribution (%) of donkeys according to hind limb (Lateral view)
among study population in Tamboul, Sudan......................cooeie i,
Distribution (%) of donkeys according to neck conformation among
study population in Tamboul, Sudan................cocoii i,
Distribution (%) of donkeys according to back spine conformation
among studied sample in Tamboul, Sudan...............................
Distribution (%) of donkeys according to pelvis conformation among
studied sample in Tamboul, Sudan...................cocoocii il
Distribution of donkeys (%) according to lumbo-sacral palpation test

among studied sample in Tamboul, Sudan................................

Vi

58

59

62

63

66

67

68

69

70



No.
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17
2.1
2.2
2.3
2.4
2.5

3.1

List of figures

Figure
EWE NBCK . et e e
BUII NECK. ..o
SWAN NECK ... e e
Knife NecK......oo i
RoaCh bacK.......cooiei i
SWaY DaCK. ...
@00 1T (1 ]
Short upright pastern..........coooii i e,
Toe-INOr PIgeON t0d. .. ..o eve e
Toe-out or splay footed...........cooiiiii i
Faulty conformation of the forelimb Base-narrow...................
Faulty conformation of the forelimb Base-wide.....................
Faulty conformation of the forelimb Calf-Kneed/Back at the Knee
Faulty conformation of forelimb Bench knees (offset knees)........
Faulty conformation of the forelimb Camped in front...............
Faulty hind limb Camped behind..............coooii .
Medial deviation of the hock............coooiiiiii i,
Makadi donkey breed..........cooe i
Reefawi donkey breed....... ...
Cross donkey breed.........ccooviiiiii i,
Donkey body Condition Score 1 —9.......c.coiviiiiiiin i,
Schematic diagram showing major morphological variables
measured on the donkeys.........ccoviv i

Toe abnormal conformation..........vvveeee e i e,

Vil

39
57



3.2
3.3
3.4

3.5
3.6
3.7.

3.8.
3.9.

3.10.
3.11.
3.12.
3.13.
3.14.

BenCh-KNee ...
Knee abnormal conformation (Knock-knee).........................
Distribution of donkeys according to normal and/or abnormal
forelimb (anterior view) conformation among studied sample in
Tamboul, Sudan..........oooi i
Forelimb abnormal conformation anterior view......................
Forelimb abnormal conformation lateral view........................
Distribution of donkeys (%) according to hind limb (rear view)
among study population in Tamboul, Sudan ..........................
Hind limb abnormal conformation rear view.......................
Distribution (%) of donkeys according to hock joint conformation
among study population in Tamboul, Sudan..........................
Donkeys with abnormal hock joint conformation....................
Donkey showing straight leg (Hind limb, lateral view)............
Donkeys with different neck conformation lateral view.............
Donkeys with different back conformation lateral view............

Donkey with a Gosse-rump conformation ............cccceeeveiiennnn.

viii

58
59

60
61
62

64
64

65
65
66
67
68
69



Acknowledgements

| praise and thank the Almighty Allah who guided me and gave me health,

strength and patience throughout this work.

I would like to express my sincere thanks and due appreciations to my
supervisor Dr. Hisham Ismail Seri Farah and my co-supervisor Prof. Dr. Galal
Eldin Elazahry Mohammed for their keen guidance, advice and help to accomplish

this work.

Special thanks and gratitude go to Dr. Mohammed Ahmed Hassan Ghurashi
who exerted interest and effortless help throughout the course of the work and for
the skillful technical assistance and remarkable suggestions, and his patience for

my continuous requests and bombardment with questions.

My due thanks are also expressed to the University of Al Butana for
providing financial support to this work. My sincere thanks are due to Dr. Bader-
Eldin Alwasila, Director of Camel Research Centre for his help and

egncouragement.

My gratitude is to my father, mother, brothers, sisters and my dear wife for

their patience and encouragement.



Abstract

The present study was designed to report on the morphological
characteristics, body measurements, normal and abnormal body conformation of
draught donkeys in Tamboul, Sudan. To achieve the goals of the study 200
donkeys of both sexes were examined visually. Descriptive statistic was used to
analyse the data.

In this study three breeds of donkeys were detected in the area namely:
Makadi, Reefawi and a cross between them. The grey and black were the
predominant coat colour among the study population, they represented 57.0% of
the total colour types detected with a percentage of 28.5% for each of them, while
the light-brown, white and brown colour were also reported. Animals with
moderate body condition score were found to represent 35.5% of the total
population.

The different body measurements (in centimetres) were as follow: height at
withers 108cm, head length 43cm, head width 27cm, neck length 59cm, back
length 63cm, pelvis length 28cm, pelvis width 32cm.

Forelimb measurements: coronary band to fetlock 9cm, fetlock to knee
22cm, knee to elbow 32cm, elbow to shoulder 28cm, shoulder to withers 40cm.
Hind limb measurements: coronary band to fetlock 9cm, fetlock to hock 31cm,
hock to stifle 37cm, stifle to hip 29cm.

When comparing between the two breeds i.e. Refawi and Makadi. The
Reefawi showed higher values in the different measurements examined, when
compared to the Makadi breed. Also females showed higher values in most of the
measurements in comparison to male donkeys.

Abnormal conformation of the feet area were as follows: 1.5% toe-out

unilateral, 16.0% toe-out bilateral, 3.0% toe-in unilateral, 14.5% toe-in



bilateral,65.0% normal conformation. Examination of the 3" metacarpal bone
revealed: 12.5% bench knee and 87.5% normal conformation. Anterior view of
forelimbs: 4.5% knock knee, 13.0% anterior deviation, and 80.5% normal
conformation. Lateral view of the forelimbs: 1.5% standing under in front, 0.5%
cutout under the knee, camped in front 0.5, tide in knee 0.5, open knee 4 and
93.0% normal conformation. Feet in the hind limbs: 0.5% toe-out unilateral, 41.0%
toe-out bilateral, 1.5% toe in bilateral, 57.0% normal conformation. Rear view of
the hind limbs: 39.5% base wide, 6.5% base narrow, 54.0% normal conformation.
Hock joint area: 36.5% cow hock, 2.5 sickle hock and 61.0% normal conformation,
Neck region: 6.5% bull neck, 0.5% swan neck, 2.5% ewe neck, 0.5% knife-necked,
90% normal conformation. Back spine region: 10.5% convex,8.5% concave, 0.5%
stepped, and 80.5% normal conformation, Pelvis area: 4.0% goose-rump, and
96.0% normal conformation. Lambo- scaral palpation test: 69.5% positive to
palpation test and 30.5% negatives results to palpation test.

It is concluded that the results obtained indicated the presence of a third
breed in addition to the Makadi and Reefawi already described before. Further
studies are required to determine the genetic characteristics of the three breeds.
The major abnormal conformation determined in the current investigation may

provide new avenues for advanced work with donkey lameness.
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