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THE KARYOTYPES OF BUBALINAE AND BIBOVINAE
BY
HELMUT FISCHER
Institute of Tropical Veterinary Medicine

Juntus Liebig-University, Giessen, Germany.

Due to new methods* great progress has been made during the last
in the evaluation of the chromosome  complements of mammalia. This

= enabled us not only to get a better insight into the evolution zoological
zround of our domestic animals, but also to find answers to some open

in livestock breeding.

Special attention has in recent years been given by us to the analyses
smosomes of the Bubalinae to which the buffalo belongs and the Bibovinae

ich the Gaur, Gayal, Banteng and probably the Kouprey belong. Bubalinae
Sibovinae are subgenera of the genus Bos of the Bovidae family.

The water buffalo ( Budalus bubalis ) is repressented by the swamp
in East and Southeast Asia and the Milch buffalo of South and West
North Africa and Southeast Europe. Chromosome determination of these
' inae types hasp revealed that the diploid chromosome number of the
buffalo is 48, of which 5 are meta—and Submetacentric and 19 accrocen-
s including two accrocentric sex chromosomes. The Murrah buffalo, an
z representative of Indian Milch buffalo breeds, has a 'karyotype of
sosomes of which 5 are meta— and submetacentric and the rest accrocen-

ing the X and Y chromosomes. The crossbreds between Swamp and

pilation of the various methods is given
\Fman (1966)
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Murrah buffaloes, in the F; and F, generation have a biploid number of 48
chromosomes. One chromosome is unpaired (Fischer, Ulbrich, 1868), The karyotype
of the European Water buffalo is identical to that of the Murrah buffalo (Ulbrich,
Fischer, 1968).
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Iig, 1. Karyogram of a Swamp buffalo bull with 5 submetacen-meta—and

tricand 19 acorocentric chromsome pairs.
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Fig- 2. Karyogram of a Murrah bu [Falocow with 5 meta— and submetacentric

and 18 accrocen tric chromosomes
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3. Karyogram of Murrah/Swamp buffalo bull with 24 chromosome pairs

and one unpaired chromo some.

The membex;s of the subgenus Bibovinae are widely distributed throughout
2 east Asia' and represent the wild cattle breeds of this region and the
E cattle as well. They share certain physical features, such as white feet
a more or less well developed ridge along the back. The most impressive-

& of this group is the Gaur (Bibos gaurus) which is found in Indochina, Malay-

Thailand, Burma, Assam and some Indian states (Schaller, 1967).
The Gayal or Mithan (Bibos frontalis) is distributed in the border areas

E Assam and Burma (Simoons, 1968). The external features are similar to those
£ the Gaur, However, these animals are smaller and show, apart from the
r laterally directed horns, some colour variation of the coat such as white
e or spots.

The Banteng (Bibos banteng) is found in Java and Borneo, the Malayan
asula and the Indochinese States. The animals are smaller than the two
Estioned before and have, in the addition, four white stockings and a large
#te patch on the back of the thighs. Bali cattle on the island of Bali and
parts of Indonesia are derived from the Bé.nteng by domestication. The
i srence in their morphology in comparison with the Banteng is relatively small.
' The Kouprey (Bibos sauvel) the rarest of wild cattle types of Asia,
| Believed to be also a member of the Bibovinae group. However, this has to
# confirmed by further investingtions.

Chromosome analyses from leucocyte cultures of the members of the
inae subgenus have the following results:
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The Gaur (Bibos gaurus) has a karyotype of 2n=58 chromosomes of

which one autosomal pair as well as the sex chromosomes are submetacentric
(Heck, h. al. 1868). The Gayal (Bibos frontalis) has an identical karyogram as

the Gaur (Fischer, 1969)

The chromosome complements of the Banteng (Bibos banteng) as we!l:
as its domesticated from, the Bali cattle, consist of 29 accrocentric chromosome
pairs and 2 submetacentric sex chromosome. The diploid number is thus 2n—60
(Wurster e3 al. 1967 — Fischer, 1969). It is interesting to note that Europeas
cattle have the same karyotype.

Unfortunately, there is no possibillty at present to get blood for chrome-
some analyses of the Kouprey (Bibos sauveli) due to the political situation in
* its distribution area. There is also no Kouprey in any Zoological garden in
world. A recent attémpt to capture four Koupreys for breeding purposes has
failed (A.B.A. 1970).* It is only hoped that this extremely rare species will
be saved from extinction.
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Fig. 4. Karygram of Gayal cow with one submetacentric autosomal chromosome

pair, 27 accrozentric sex chromosome pair.

* Animal Breediug Abstracts 38 708 (1970)
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#5g. 5- Karyogram of a Bali cattle bull with 28 acerocentric awtosomal chrosome

pairs and one submetacentric sex chromosome pair.

DISCUSSION
Although there is a difference of one accrocentric chromosome pair in
karyotypes of the Swamp and the Murrah buffalo, the two types seem to
unrestrictedly fertile when crossed. Also crossbreds which possess unpaired
some show no lowered fertility mated with a purebred partner of either
Work is underway with F3 and F, Swamp/Murrah buffalo grades to
ine their karyotypes,

It was suprising to observe that the Banteng and its domesticated from
Sali cattle have a different karyotype from the Gaur and the Gayal. All
are regarded as members of the subgenus Bibovinae of the genus Bos.
more surprising is the fact that the Banteng has identical chromosome
nts as the European cattle 2n =60, of which the y-chromosome is

ntric This result may lead to a re-evaluation of the taxonmy of the
e subgenus (Fischer, 1969).
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The often heard question whether the water buffalo can be successfully

crossed with cattle (Taurinae) can also be difinely denied on grounds of their
hightly different chromosome sets (Fischer, 1971).

SUMMARY

The karyotypes of the Bubalinae (Swamp buffalo, Murrah buffalo) and
the Bibovinae (Gaur, Gayal, Banteng, Bali cattle) have been determined in recent
years. The Swamp bufffalo (Bubalus bubalis) has a diploid chromosome number
of 48 chromosomes, of which 5 are meta-and submetacentric and 19 accrocen-
tric pairs including two accrocentric sex chromosomes. The Murrah buffale
has one accrocentric chromsome pair more than the Swamp buffalo 2n=50. |

The Gaur (Bibos gaurus) and the Gayal (Bibos frontalis) have indentical
chromsome complements 2n=58; one autosomal pair as well ae the sex chromo-
somes are submetz;centric, the rest are accrocentric.

The Banteng and Bali cattle have 29 accrocentric autosomal and twe
submetacantric chromosome paires, The diploid number is thus 2n=60.

They are in number and from identical to the karyotype of European
cattle (Bos taurus typicus).

The results of these observations may not only lead to a ro-evaluation
of the taxonomy of the Bibovinae subgenus but also explain the impossibility of
successful crossing of Bubalinae and Taurinae.
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SUMMARY

The study on The efficacy of Zanil
against F. gigantica in Cattle
s by
R. Dissamarn; P. Sri-Voranat; CH. Satayapan.
Facalty of Vet; Med; Kasetsart University.

The efficacy of Zanil was studied in 3 cattle natural infected with
F. gigantica in chronic condition. Using 10 mg/kg or 15 c.c./50 kg and not
exceeding 3% 0z. as treatment doses. The adult flukes of F. gigantica were
expelled in the faeces. Negative fecal flukes egg counts 7 weeks after dosing

were obtained. Some animals showed the symptoms of mild salivation,

slight softening of the faecs and inappetence for 1-2 day after dosing.

Reduction of milk yield for 4-5 days was observed.
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ABSTRACT

Control Measures for Brucellosis
in
Cattle
by
Smarn Pipithkul D.V M.

Div. of Vaccine and Serum

Dept. of Livestock Development:-

sen -

The procedure of the control measure for brucellosis in cattle may
ansist of three principles:—

(a) The testing of blood serum to find the infected individuals
d eliminating then fron the herd.

(b) The testing of blood serum of the cows and bulls before
ducing to the herd,

(c) Raising the resistance of the animals by vaecination to reduce
oread of the disease. =

The problems of this matter are:- (a) toe shortage of veterinarians
& do the test, (b) the enmiroments and the conditions of the native hords,
3 lack of cooperation of the owners. and (d) the vaccime has not been

oduced in the country, the imported vaccine is expensive for the farmers.
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(Transplantation of Tumours in Laboratory Animal)
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! Result
- Animal Tumor No.
: 1 days 3 days 6 days 9 days 12 days I5 days
AR L 0.4cm. 0.4 cm. 0.4 cm. 0.1 0 0
BC 0.3cm. 0.3 cm. 0.1 0 0 0
ster C 0.4cm. 04 cm. O o 0 0
inea pig C 0.4cm. 0.4 cm. 0 0 0 0
Ear transplant
Result
Tumor No. :
1 days 3 days 6 days 9 days 12 days 15 days
B.C°D 0.4cm. 0.4 05 0.4 0.1 0
P B 0.4cm. 0.2 0.1 0 0 0




36 anunnya

2, ﬂamiﬂgrﬁﬂa‘lﬁ cell suspension

Result
Animal Lab. Tumor No. Inoculation site
6 days 14 days 21days 28
Rat A, B,C,DE s/cfp R T e S
Mice A B CDE s/cifp = s
Hamster B, C 1/P = L = 2
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Result

Animal Tumor No. :
1days 7 days 17 days 21 days 28 days

Cow # 1 D 2.0cm. 3.0cm. 5.0cm. 2.0cm. 1.4cm. &
Cow # 2 D 2.0cm. 2.5cm. 1.5cm: 0.cm. —
Cow#3 D 2.0cm.  2.5cm. 1.0cm.  0.5cm. 0

Turﬁor No. A = Cow # 8019 (10)
Tumor No. B = Cow # 2015 (176)
Tumor No. C — Cow # 2008 (66)
Tumor No. D = Cow # 2007 (65)
Tumor No. E = Cow # 8131 (37)
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TUMOUR MASSES IN THE ANSAL PASSAGE
OF DAIRY CATTLE =

IL. _TRANSPLANTATION OF TUMOUR IN LABOLATORY ANIMA
by

Chamnian satayapandhu and Rabil Ratanapanee”
Dept Animals Science Faculty of Agriculture
Kasetsart University Bangkok.

The tumour masses from the nasal passage of infected dairy cattle
were tranéplantation into the laboratory animals with various methods were
described by the authores The methods of transplantations were included
as follows:—

1. Tissue type transplantation.— subcutaneously

2. Cell suspensions transplantation—subcutaneously and intraabdominal

3. Chick embryo transplantation—on embryo allantoic membrane
4. Cell suspension transplantation—subcutaneously

The authours reported that all four methods of transplantations
were not successfully as expected. However the modifying of those methods

probably will give a better result for the next investigation

* Address: Faculty of Veterinary Medical Science, Chulalongkorn Univetsity, Bang
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ABSTRACT

Splenectomy in Cattle for Blood Parasite Investigation
-
By
Piya Aranyaka;xanda“, D.V.M, MS.

The method of splenectomy in cattle has been described and the blood
site investigation for this purpose had been included Babesia bigemina

olasma marginale and Theileria mutan. The following obsersvations had
#a reported as follows

1. Anaplasma marginale - will be appear on thn 10 i day

the cattle was splenectomized. The organism will kill the native cattle

e than 50 per cent of all infected cattle.

d

2. Babesria bigemina. — relapse from the 2 % to 7 th day after

cattle was splenctomized. The organism cause po mortality in the
=nectomized native cattle, but it does in Bos taurus. About eighty—six per

of the splenectomized cattles Showed Babesia bigemina.

The negative results might be due ot the younger age of the cattle

probably due to they never contact with the ticks.

3. Theileria mutan. - had been found more than 50 per cent of in
Renectomized cattle. The organism has a different morpholgy from the Theileria

S whith originated in Australia.
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Disc Degeneration in Dogs.
By
Songpanadhu Vibulbanditkij

~ Pathology Section, Div. Education & Research

Dept. Livestock Development, Bangkok.

B - @ S

Disc protrusion and Disc Degeneration in Dogs were describes by
authous. The author reported that the disc degeneration usually occu

th

at the 18, e 19 ~ and 20 th disc in Dachrhund, French Bulldog and Paki

over one year old and cause or paralysis of the hind quarter.
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ABSTRACT
by
Chanchai Manidool Pockchong Foragecrop Station
The digestibility of lead tree (Leucaena Leucocephala) was determined

: using withers of The native breed. The resutls show that air-dried léaVes

g 57.9 % TDN, 17.8 % D.P. and 65.7 % DOM.
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Table 1 Percentage composition of feeds on dry matter basis

Feed Stuffs warter | proton | exttagt | e | toneoees | ik | catefim | Phosphorus
Corn 98.23 9.83 4.32 1.87 82.21 1.77 0.09 0.37
Cassava 92.27 2.58 1.37 3.63 84.69 dD 0972 0.14
Mollasses 90.78 2.19 1.48 87.11 9.22 0.39 0.12
Fermented Kapox 94.43 29.48 3.32 6.85 54.78 5.57 0.85 0.67
meal
Peanut oil meal 91.51 47.80 6.01 5.45 32.25 8.49 0.61 0.48
Bone meal 37.34 28.86 3.90 0.25 4.33 62.66 21.39 9.69
Trace mineral 3,22 96.78 35.09 0.05
' Normal salt 1.98 98.02 0.13 0.01
Rice straw 86.11 3.16 1.28 33.73 47.99 13.89 0.41 0.18
Green feed 90.93 10.50 2:82 33.39 7 44.72 9.07 0.54 0.30




Table 2 Nutrients contained in the concentrated mixture

it | grretel B b OO | | T iR S e T
Coru 10 8.64 0.85 0.37 0.16 7.10 0.15 0.007 0.03
Cassava 42 37,09 0.96 0.51 1.35 31.41 2.87 0.27 0.05
Molasses 25 18.24 0.40 0.27 il 15.89 1.68 0.07 0.02
Fermented Kapox 15 13.07 3.85 0.43 0.90 7.16 0.73 0.11 0.09
meal ' I
Peanut oil meal 55 498 | ‘238 | 030, | "oz 1.61 0.42 | 003 abz i
Bone meal 1.0 0.92 0.26 0.04 0.002 0.04 0.58 0.20 0.09
Trace mineral 0.5 0.49 iy A el iy 0.47 0.17 0.003
Normal salt 1.0 0.98 T A o g 0.96 0.001 trace
Total 100.00 gea1 | 870 | 192 | 2682 | 6321 786 | o858 | 0.308

" Colculated gross energy = 4.15 kg, calories/gm, dry feed.




i ; 90 %

i lN‘o. of |Body wt.|Consump-|Consump-|Body wt.|Consump.|Consump. |Body wt.|Consump-|Consump-|Body wt [Consump-iConsump-
weighing tion per | tion per tion per | tion per tion per | tion per tion per | tion per
, (kg) |day (kg)| 100 kg | (kg) | day kg | 100 kg (kg) | day kg | 100 kg (kg) | day kg | 100 kg
Initial 114.91 123.98 115.66 b i 114.15
j 1§ 120.08 250 27 135.50 3.94 3.04 119.83 4.18 355 119.45 4.02 3.44
i 2 323.29 Z.52 2.07 143.81 4.14 2.96 125.50 4.07 i 116.05 3.03 2.87
! 3 128.14 3.02 2.40 154.60 4.55 3.05 134.57 419 322 118.84 3.47 2.95
%-;f. : 4 134.19 3.18 2.42 160.27 4.58 2.91 140.62 4.24 3.08 124,17 3.72 3.06
' 1 5 146.29 3.51 2.50 167.45 4.31 2.63 149.64 4.32 2.98 116.24 4.16 3.46!
| 6 154.98 3.38 2.24 176.53 4.20 2.44 156.11 ‘ 4.34 2.83 117.94 4:21 3.59

7 162.54 3.78 2.38 181.06 4.25 2.38 152.38 4.46 2.84 119.64 4,22 3565
Average 281 277 3.10 3,23 v
Gross |
energy‘

(kcal) 9586.50 11173.99 1219273 12310.00
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Table 4 Feed Conversion Efficiency (FCE)

All concentrate 30 9% rice straw 60 % rice straw 90 9% rice straw
No. wt. gain Feed intake wt. gain Feed intake wt. gain Feed intake wt. gain Feed intake
weighing | per day  per day per day per day per day per day per day per ady
(kg) (kg) FCE (kg) (kg) FCE (kg) (kg) FCE (kg) (kg) FCE
1 0.18 2.55 1417 | 0.41 3.94 961 | 0.15 4.18 27.86| 0.19 4,02 21.16
2 0.12 2.52 21.00 | 0.30 4.14 13.80 | 0.20 4.07 20.35 | -0.12 3.03
3 0.17 3.02 17.77 | 0.39 4.55 11.66 | 0.32 4.19 13.09 | 0.10 3.43 34.70
4 0.22 3.18 14.46 | 0.20 4.58 22.90 | 0.22 424 1927 | 0.19 3.72 19.58
5 0.43 3.51 8.16 | 0.26 4.31 1657 | 0.32 4.32 13.50 | -0.28 4.16
6 0.31 3.38 10.90 | 0.32 4.20 13.13 | 0.23 4.34 18.87 | 0.06 4.21 70.17
7 0.27 3.18 14.00 | 0.16 4.28 26,56 | 0.08 4.46 55.75 | 0.06 4.92 70.33
l 14.35 16.32 24.10 43.19
& vt ° O v o ¥ - o & Y| YR YY) -4 a o
QEUMULAT  UIUBIMNTINTLRUIAUNLNNYY 1 A LEaNTNUY uaﬂm;ﬂﬁlquﬂmmwumumu A9 14.35 f LANTNLALAY
S ¥ 4 'y i 4 - W a o & & o as Y]
Ll BN AB 16.32 N1aNsH  Lay 24.10 1 lansy luwanusluwie 30 uay 60 LeTitunnmmany Tunwannluna
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e 5 Performance of heifers feed all concentrate, 30, 60 and 90 % rice

Heifers per ration 6

. initial wt. (kg.) 114.91
. final wt. (kg.) 162.54
. gain (kg.) 47.63

on test 196
. daily gain (kg.) 0.24
daily ration (kg.) 3.71

~ Straw (kg.) —

 Concentrated mixture (kg.) 3.71
required per 100 kg. gain

Straw (kg.) =

All concentrate

Concentrated mixture (kg.) 1545.83

100 kg. gain (Baht) 1375.79

30 %R

6

123.98
181.06
57.08

196

0.29

4.87
1.46

3.41

 503.45
1175.86

1172.38

60 %R

90 %R

*

6 6
115.66 114.15

158.38 119.64

42.72 5.49
196 196

0.22 0.03

4.64 4.31

2.72 3.86

1.92 0.45 GF.

1236.36  12866.67
872.73  1500.00

1085.82  3366.67

Beifers died during the experimental period.
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Comparaiton Study of Concentrated Feed with
Rice Straw at 30, 60 and 90 Percent in Beep Cetile

by

Prasert Reonkoo, Somkiat Timpathanaponsa,
Krachang Visutharom and Vichai Burapa.

Animal Science, Faculty of Agricalture Kasetsart University, Bangkok

Twenty-Four crossbred female cattle were randomly divided in to
0. The first group was fed with concentrated ration while the second,

2 and fourth were fed 30, 60 and 90 percent of rice straw while the remaing

& were fed with the same concentrated ration of the first group, respectively.
mitial body weight of the experimental cattle varius from 100-150 kg. and

& cattle were fed for a period of 196 days.

The average daily gain of the cattle in the fiist group was 0.240 kg.
® as the second, third and fourth group were 0.290,0.220 and 0.030 kg.,
ectively. ;

The feed require per 100 kg. gain of the first group was 1546 kg.
‘eoncentrated while 1176 kg. of concentrated and 503 kg. of rice straw, 873 kg.
‘concentrated and 1236 kg. of rice straw and 1500 kg. of concentrated and

T kg. of rice straw were required in the sceond, third and fourth group,
ively. -

The authors indicated that the 90 % Rice straw ration gave a worse
® and the animals were very weak and could not use for fattening practice.
claimed that the 60 % rice straw gave more benefit to the farmer.

ver, the 309% rice straw ration was highly recommanded by the authors. -
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Abstract
Pregnancy Disease

Panudej Sudasna

The author intend to point out the danger of pregnancy disease,
known as ketosis, that is one of most common causes of death of
regnant ewes. Feeding of ration rich in carbohydrates before lambing is
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