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The 1944 paper by the author "llereditary Heartwater-resistant characters
in cattle' was severcly criticised by W. O. Neitz and R.A. Alexander,
section of Protozoology and virus discases, Onderstepoort,in a paper
"Ipmunization of Cattle against Heartwater and the control of tick-borne
diseases, Redwater, Gallsickness and Heartwater.'"  "Onderstepoort Journal
of Veterinary Science and Animal Industry Vol. 20, No. 2 April 1945."

The research work done by these two illustrious scientists was done at
Roodekuil Estates in the Northern Transvaal (Long E. 28°21', Lat. S 24°56',
- Altitude 1110m, Average Annual Isotherm 19°C).

With regards the methods of research, thc researchers made the following
statement:

A1l records are maintained with the greatest care and accuracy: and
finally the original undertaking of the Company to consult us in respect

of all measures to combat disease, furnish detailed progress reports and

to carry out all rcconmwndutionsvwas'faithfully honoured through their most
able Superintendent, Mr Thos Grierson."

About the breeding of the cattle the following statemcnt'was made:
"Hand-serving is not practised except in the case of stud herds. Bulls
are allowed to run with the various herds so that calving is restricted

to three periods, January and February, April and May, and July. Fertility
is high."

Upon doing the heartwater imnunization research at Roodekuil, the authors
of the paper saw fit to criticisc Bonsma as follows:

"Had the work and the article been confined to an investigation of the tick-
rcpellent characteristics of either breeds of cattle or individuals of
different breeds, adequate recognition could have been accorded a valuable
contribution. Unfortunately the author digressed to a dissertation on
imnunity unsupported by adequate data or based upon incomplete observation.
But it is quite certain that relative insusceptibility to tick infestation
is correlated in no way with immunity to disease, and it must be fully
appreciated that if a single tick scts up infection in a susceptible animal
the resulting discase may be no less scvere than that produced by the simul-
taneous fceding of ticks." |

Fortunately Bonsma did not take any notice of this criticism for the
following rcasons:
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(a) It was obvious that Neitz and Alexander werc not acquainted
with Bonsma's work on climatology and ccology and on the work
he did on the equinoxial breeding seasons of cattle, hence
they allowed Mr Thos Grierson to calve down his cows during
February, March and April, the worst months of the year to
calve down cows. llence the statement "Fertility is high"
could not be accepted. At that time the cows at Mara and
Messina rescarch stations were calved down during December and
January and again during May and Junec as a result of adopting
the equinoxial breeding seasons 15 February - 30.March and
again 15 August - 30 September. |

(b) The author's knowledge of statistics taken at a post-graduate
level at Iowa State University, made him realisc that the
probability that a heartwater susceptible tick ''sets up in-
fection in a susceptible animal resulting in disease" is much
greater if hundred ticks are attached to an animal instead of
ten.

© The following statcment in the paper by Neitz and Alexander
proved beyond doubt that all the conclusions they came to
with regards to hecartwater susceptibility were obtained in
the laboratory by the injection of heartwater blood in cattle.
"Inmmunization of a mixed group of purebred Afrikaner cattle
showed that the Afrikaner is no more resistant to heartwater
than the Aberucen Angus or Hereford."

What utter nonsense under natural conditions, as the following
figures prove:
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+ CALVING PERCENTAGES AND MORTALITY RATES ON CATTLE RANCHES IN THE NORTHERN
TRANSVAAL AND Z1MBABWE

. Average . Average AveragelAverage
Locali- | Alti- Annugl Average Bregd No. of 2 Mortall-
{Ranch tude . Rainfalll of Breedi Calf
ty metres Temperature min Cattle reeding ~a Y
°C Cows Crop %
Long.. E .
26°53" Here~ 1477
A |Latitude | 853 21,0 648 fords for 39 18
S 22 yrs
24°21! '
Longitude Aber- 3143 ,
B |E 1110 19,0 964 deen for 56 23
28°21¢ Angus 5 yrs
Longitude
E 17400
C [29°4s5! 1345 18,3 984 Sussex for 55 14
LatitudeS$S 20 yrs
20°45¢
Long, E :
29°34! Adapta-{ 416
MARA |Latitude 914 19,5 642 ble for 83,5 10,6
_ S types | 6 yrs
23°09!

(+ Empire Journal of Exper. Agric. Vol. 21, No. 83, 1953)
* B - Roodeckuil Estates where Neitz and Alexander did their research work and
where Mr Thos Gricrson "carried out all recommendations faithfully in a most

able way." The company for economic reasons had to sell out in 1951, |

All the data taken on the livestock at Mara and Messina research stations
indicate that the total mortality rate amongst the non-adaptable cattle is
appreciably higher than that amongst the adaptable cattle. Because the
largest percentage of cattle, according to the veterinarians, die as a result
of tick-borne diseases, it was considered absolutely essential to breed cattle
that arc tick-repellent.

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021



23

In an effort to find out what makes cattle tick-repellent, it was
essential to study livestock behaviour carcfully and also to determine
on which parts of the body as previously indicated, ticks give prefercnce
to attach themselves and also wherce do the various type of ticks attach
themselves. |

Figurc VIII illustrates the ratio between heartwater ticks (AmbLyomma
Hebraeum) on Afrikaner, Crossbred and exotic beef cattle (Bos taurus).

Number of ticks counted Afrikaner Cross=bred | Exotic Beef
on demarcated areas Cattile Cattie Cattle
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RATIO BETWEEN NUIABER OF 3LUE TICKS (Boophifus Decoloratus) ON
AFRIKANER, CROSS-BRED AND EXOTIC BEEF CATTLE. (Tick counts
were made on eight demarcated arcas of 200 sq.cm. each on 12 head

of cattle of each of the different groups for the period Ociober 1942 -
September 1943.)

The division of ticks into kinds according to the various parts of the
animal's body on which they occur, has shown what parts of the body the
various kinds of ticks prefer. It was found for instance that 86
percent of the ticks found under the auimal's tail, were bont-legged
ticks, 11 percent heartwater-ticks and only 3 percent blue ticks, and
that on cvery animal there were three to five times as many male ticks
as female ticks.

According to Prof G B Whitchead, Head, Tick Research Unit Grahamstown,
there are as many male as  female ticks in nature, the ratio is T1:1, °
but the males accumulate on cattle because they often stay on cattle for
sixty to nincty days, while the enporged females drop off,  (Personal
communication , 1981).
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During the period 1941-1942 ticks were counted on 12 Afrikaner and

12 British beef cows. The counts were made on the body on 8x100 sq.cm
areas, 2x100 sq.cm arcas on the escutchcon and the number under the
tail. These counts revealed that ticks give preference to attaching
themselves to those arcas of the hide that are thin and where the hide
is not fully exposed to direct radiation. The ratio of ticks on the
800 sq.cm of the body was 1:7,5 in the case of the Afrikaner and Bos
tauwnus cattle respectively, while on the escutcheon, where the hide is
thin, the ratio was 1:2,9 and under the tail 1:2,2.

Fipure IX

Numbor of ticks Hfonriwater |Blue Ticks |Heartwater |Blue Ticks

oy Ticks (Boophilus |Ticks (Boophilus
V (Amblyomma|Docoloratus) {(Amblyomma |Decoloratus)
Habraoum) Hebraeum)
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BOLY ESCUTCHEON
6 432 974 3453

RELATIVE [NTENSITY OF TICK INFESTATION PER UNIT AREA (200 SQ.CM.)
ON THE DODY AND ESCUTCHEON. (Totatl of all three groups of cattie)

A total of 14 867 ticks were counted on the 12 Afrikaners and 12
British beef breed cows during the period October 1941 - September
1942; 27 percent of the total number of ticks counted were attached
to the Afrikaner cows while 73 percent were attached to the British
beef breed cows.

In an effort to find out what mukes cattle tick-repellent, tests had

to be done on the hides of these cattle and also on the behaviour of
animals. '
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It was also csscntial to determine whether the different types of ticks
give preference to attaching themsclves on different parts of the body
and to explain why.

Figure IX shows the difference in the ratios of ticks on the body and
escutcheon of Afrikancr and Bos fawius cows.

Figure X
Number of ticks Heartwater |8lue Ticks Heartwater [Blue Tiqks
Ty Ticks (Boopnilus |Ticks (Boophitis
N (Ambeyomna  |decolonatus )|l AmbLycmma |decoloratus
Hebraeum) Hebractwn)
40G9O -
3000
2C090
1000 |- ;:

1

RATIO ON BODY RATIO ON ESCUTCHEON
35:2589 974:3453

RATIO OF HEARTWATER TICKS TO BLUE TICKS ON THE DEFAARCATED
AREAS OM THE BODY AND THE ESCUTCHECN. (Total of all three groups
of cattle)

From the above illustration it is clecar that ticks prefer to attach
themselves on the arcas of the body where the hide is thin and less
exposed to solar radiation, and also wherc the skin movement due to
an impulse is less vigorous. On the areas of the body where the
sub-cutaneous muscles are well developed and on the hide where flickering
is intense upon the slightest impulsc, very few ticks are attached.

"To determine the sensitivity of the hide to the slightest impulse, the
author tickled his cattle with a culm of grass from which the sceds had
been stripped. This thin point of the grass culm lightly touching the
animal's hide,causcs a tremendously strong Clickering of the hide in the
tick-repellent animal. |

The skin rcaction of cattle to external parasites varies according to
the degree of adaptability.
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Rigorous skin movements at the slightest irritation in adapted types of
cattle serve as an cffective repellent.  This type of rcaction is always
found in cattle with thick hides, short,smooth coats and well-developed
sub-cutancous nuscle development. The sub-cutaneous muscles in tick-
repellent cattle lic very prominently horizontally across the hide like
thick whip wales.  This characteristic is inherited in cattle as a do-
minant, hence Bos <ndicus x Bos taurus crossbred cattle have thick hides
with short, glossy hair and well-developed sub-cutaneous muscles. It is
so easy to sclect for hide thickness in cattle, cven in foung calves.
When the animal is approached from the side, and it looks at you, the slight
bending of the side will show prominent skin folds.

Figure XI The downward skin folds of a calf with a tremendously thick hide.
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The animals with thick,moveable hides and short, glossy, greasy hair have
in addition pilomotor activity and crection of the hair over large areas
of the body.

(Miss M N Harris, University of Durban - Westville, informed the author
at the International Conference on Tick Biology and Control, 27-29 January
1981 - Grahamstown, that the mouth parts of a heartwater tick cannat pene-
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FIGURE XII
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The carcasses of two animals, the onc on the left of an animal which is

not tick-repellent and the one on the right of an animal that is tick-

scles on the sub-cutancous fat.
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repellent.
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trate the hide of a bovinc by more than 2 mm, while a hypodermic needle
goes through the hide of an animal with a hide-thickness of over 5,0mm.
((Reference paper:  The mouth parts and alimentary canal of the Bont tick,
AbLyomma hebracum.  (Koch))

That the ticks cannot penetrate the hides of smooth-coated, thick-skinned
cattle as well as that of thin-skinned, woolly-coated cattle is very ob- '

vious.

The sub-cutancous muscle or panniculus carnosas js a large waist-coat-like
muscle extending from the neck to the buttock region of animals.  (See
Figure X). It's posterior attachment is to the capsule of the shoulder
joint. It is supplied by a nerve derived from the brachial plexus with
motor fibres. It's sensory nerve supply is from the intercostal and inter-

lunbar nerves.

In the case of Bos tauwrwus cattle it might therefore be possible that in the
case of cattle which are not sensitive to tickling,that those nerves are
incompletely myelinated,with the result that the sub-cutancous muscle con-
traction is diminished and not ncarly as vigorous as in the case of Bos
Andicus cattle. (Personal commmnication Prof Trevor-Jones,1981).

Many fewer ticks attach themselves on the smooth,thick moveable hides of
adapted cattle, and thesc ticks are seldom as fully engorged as those on

the woolly-coated cattle.

These adaptability phenomena in adaptable cattle types make attacks and
pcnetration by external parasites so much morc difficult. This is also
one of the rcasons why Neitz and Alexander's immunization with hypodermic
necdles did not show up differences in heartwater susceptibility.

In so far as the affixing habits of ticks arec concerncd, the data reveal
several interesting features.  For the total marked off surface arcas on
the body (viz. 1 200 sq.cm) the proportions of the various kinds of ticks
were as follows: |
Blue ticks Heartwater Bont-legged
67 3 1

on the escutcheon the proportions were:

Blue ticks ‘ Heartwater Bont-lcgped
6,4 1,8 1,0

These figures reveal that far fewer heartwater ticks than blue ticks attach

themselves to the arcas marked off on the body.
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The rcason for this may be that thc heartwater tick is less tolerant of
exposure to sunlight becausc the parts where the ticks are found are usually
protected against the direct rays of the sun. Another reason may be that
heartwater ticks prcfer to attach themsclves to the host on parts of the body

where the skin is thinner.

The following ratios reveal that the skin thickness may possibly play an
important role in the tick's choice of, or attachment to, a host: On the
escutchcon where the skin is thin, 9,4 times as many blue ticks and 60 times
as many heartwatcer ticks are found per unit of surface as on the body where
~the average skin thfi%ness is 40 per cent. greater than on the escutcheon
(see Figures IX and X).

Table IV reflects the average double skin thickness of the 12 animals in

each group on the various parts on which ticks were counted. The double
skin thicknesses were measured by means of a caliper slipping at a constant

pressure.
TABLE IV
DOUBLE-SKIN THICKNESS IN MILLIMETRES ON VARIOUS PARTS
Averages
Breed Front | Front .
of Brisket | Rib | Rib }iﬁ? Flank |2 | Thick-  Thin-
Cattle below |upper skinned  skinned
Areas Areas
mm mn mm m mm nm nm m

Afrikaner 6,87 6,76 11,00| 12,30| 12,80| 7,81| 12,03 7,15
Cross 5,21 6,07| 11,50 10,70} 10,60| 6,99 10,93 6,09
Exotic 5,82 5,84 10,25 9,67| 9,76| 6,99 9,89 6,22

AVERAGES 6,00 | 6,20f 11,00{ 11,00{ 11,00 7,25{ 10,95 6,49

(The differences in skin thicknesses between Afrikaners and cxotic beef
brecds and between the various areas, viz., thick skin and thin skin, are
statistically significant, P being «,01.  The other diffcrences are
not.) ’

NOTE: An interesting additional feature in comnection with the nature

and type of coat of the cattle breeds concerned is the quantity of dip which
cattle with different types of hair remove from the dipping tank.  In the
Mara experiment in which the cattle were put through the dipping tank after
all visible ticks had been removed, the following results were obtained:
After the animals of cach group had been kept in the drying pen for 10
minutes, the Afrikaners removed an average quantity of 3,41 litres of dipping
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material per hecad from the tank in sumer, while the average quantity
removed by the exotic beef breeds was 5,69 litres.  In the winter the
figures in respect of Afrikaners and exotic beef breeds were 3,78 litres
and 6,83 litres respectively. The average weight of the animals was

approximately the same, namecly 544 Kg per animal.

The above table clearly shows that the hides of Afrikaner cattle were
considerably thicker than those of the British beef breeds.

thsc data also rcveal that blue ticks are less discriminating than heart-
water ticks against a thick skin and that a fair percentage of the bluc
ticks found on an animal occur on the body, where the hide is thick and
from where the dipping matcrial rapidly drains off. It may, therecfore,
be possible that the ticks found on certain parts of the animal's skin arc
not destroyed as easily as others occurring on parts wherc the skin is
thin and from which the dipping material drains and dries more slowly, as

e.g. on the escutcheon.

Another interesting feature observed during the period October, 1942 to
Scptember, 1943, in which the ticks were counted, is that only 19,4 per
cent. of the hcartwater ticks counted were females, while 80,6 per cent.
were males. At no stage during the year did the percentage of female
heartwater ticks exceed 30 per cent. Adult heartwater ticks take from

10 to 20 days to engorge themselves, so that it is possible that the female
ticks drop off sooner than the males in order to oviposit, and this might

to some cxtent account for the differences in the numbers of male and fcmale
ticks. The differences between the two sexes arc always so great, however,
that the fact that the females drop off to oviposit, cannot be considered

a sufficient explanation for the very considerable differcnces.

It is obvious that type of skin and coat and related characters, such as

glands in the skin, play an important part in connection with the suscep-
tibility of cattle to tick infestation.

At the beginning of the October, 1942 to Scptcmber, 1943 test, before any
tick counts were made, a muber of British beef-breed cattle,

viz., six Hereford cows, were divided into two groups, namcly those which
in the writer's opinion would be low tick carriers and those which would

be high carriers.

The division into two groups was based primarily on type and structure of

skin, and typc of coat.
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The following table (No.IV A) rcflects the actual differences in skin-thick-
ness measurements bctween the two groups of animals. It should bc pointed
out that the measurcments were taken after the animals had heen selected

according to external characteristics only.

On the three animals in cach class, 18 skin measurcments were taken, and
only in the casc of 2 out of the 18 comparative measurcments did animals
in group A have a thicker skin than animals in group B, these two differences

arc not statistically significant.

Animals with thick, loosc skins covercd with a short, glossy coat were con-
sidered to be low tick carriers.  Thickness and looseness of skin, i.e.,
mobility of skin, are closely correlated with the number of visible, vertical
skin folds present on the animal. In some animals the vertical skin folds
extend from bchind the shoulder to the flank. A correlation coefficient

of r = +,866 was found betwcen the number of vertical lines or folds and

skin thicknesses. It is clear, therefore, that animals with numerous skin
folds, especially in the region of the flank have  very thick skins.

Usually very few ticks are found on animals with a very thick, loose skin

and a glossy coat.

At the end of the period the average number of ticks on the low carriers
was only 36 per cent of that on the group which was considered more
susceptible to tick infestation. The high tick-count cattle had three
times as many ticks on them.

It is, therefore, possible even in the case of cxotic beef breeds to
select individual animals which by virtue of their skin thickness, skin
structurc, and shortness and glossiness of coat, will not be readily
attacked by ticks. By selective breeding the proportion of such animals
in a breed could be considerably increased. In selective breeding,
animals with the best tick-repellent characteristics should be mated.

The progeny will in the coursc of time include a higher percentage of
animals posscssing tick-repellent characteristics than would be the case
in a random sample of animals where no selection took place in this direc-
tion.
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TABLE IV A:  Thin-skinned group: (3 Hereford cows)  (A).

. Front Rib | Front Rib oo o Escut-
Brisket Bolow Aboy o 13th Rib |Flank cheon

nm mm m nn mm mm
4,50 5,20 7,55 7,45 9,00 6,70
4,50 5,10 10,30 9,90 8,70 6,60
5,90 5,35 10,70 8,15 9,15 6,40
Total .... 14,90 15,65 28,55 26,50 26,85 19,70
Averages. . 4,96 5,22 9,51 8,83 8,95 6,60

Thick-skinned group: (3 Hereford cows)  (B).

nm mn ' nmm mn mm mm
6,85 6,55 11,05 10,45 8,95 8,00
8,75 7,55 12,65 10,35 112,10 8,90
7,35 8,05 12,50 8,70 10,50 7,25
Total .... 22,95 22,15 36,20 29,50 31,55 | 24,15
Averages.. 7,65 7,38 12,006 9,83 10,52 8,05
7,65 7,38 12,00 9,83 10,52 8,05
Differences
in Averages
between A
and B..... - 4,906 5,22 9,51 8,83 8,95 6,60
Cee 2,069 2,10 2,55 1,00 1,57 1,45

Al1 differences greater than 0,65 are statistically highly
significant, P=<Z 0,01.
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As had alrcady been indicated, ticks apparently do not like to
attach themsclves to parts of the animal's body where they arc
exposcd to the direct rays of the sun. That the coat affords
protcction for ticks can be secn from Figure XIII , which shows

that during the winter months when the total tick population in

the Bushveld is smaller than during the summer months, the Afrikaner
and Afrikaner cross-bred animals carry more ticks than in sunmer.

The reason for this is that the animal’s coat becomes longer during
the winter months and consequently, offers more protection for

the ticks. In the case of cross-bred and Afrikaner cattle their
coat becomes much longer during the winter months, whereas during
the sumer months the coats of Bos faunus cattle are still longer
than the winter coats of Bos {rndicus and cross-bred cattle.

The fact that Afrikancr cattlc carry more ticks in winter than in
summer, makes one doubt the wisdom of the customary method of moving
Afrikaner cattle from the Highveld to the Bushveld during the winter

months.

A factor which might also tend to make Afrikaner cattle and crosses

of this breed less susceptible to tick infestation, is that they are
not so prone to lie in the shade of trees as cattlc belonging to the
exotic beef breeds. In the shade of trees the grass is usually

rank and the ground moist with the result that more ticks are generally

present there.

In the selection of cattle which are regarded as tick-repellent it
should be noted that these animals also possess the characteristics
desired to give them a high degrce of hardiness to tropical and sub-
tropical conditions.
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Fipure XTT1 Note the numerous large fully-engorged ticks on the woolly-
coated animal while the few ticks on the smooth-coated animal arce small.
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These photos werc taken on July 21st 1941, i.c. in winter. On the woolly-

coated animals 203 ticks were counted in the 100 sq.cm demarcated area while
only 14 small ticks were counted in the arca on the smooth-coated animal.

It is apparent that from the unadapted animal many more fully-cngorged fe-
male ticks drop which lay many-many morc cggs than the few ticks that drop
from the adaptaple animal. '

It also appears that greasiness of the hair coat of adaptable cattle devclops
nuch less static clectricity when stroked and docs not matt so that pene-
tration by parasites to the skin surface is more difficult.

The thick vascular hide of adaptuable cattle freely admits exudation and
clotting at the site of inscct and tick bites.  This further reduces the
ability of parasites to attack the skin effectively. This is also the
reason why so very few adaptable cattle develop abscesses and blow [ly

strikes,

Tt is also easy to sclect livestock for smooth-~coatedness, even within
the British breeds of livestock,  The calves born with straight,long,

medullated hair containing a low percentege of non-medullated inner coat
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will become smooth-coated the first spring after birth. These cattle are

usually early hair shedders in spring.

Figure XIV

. . -
(ARSI A
. B

) v 4’:’"_

f

j
y
%
}
¢

ey b E
A E
S

The illustration on the left is that of a three day old Hereford calf born
with long straight hair.  This hair does not possess felting qualities.

The bottom left illustration is of the hide and hair of the same animal at
maturity.,  She is smooth-coated. The top right illustration is of a three
day old Hereford calf, the hair is fairly short and non-medullated and felts.
The bottom right illustration is the coat of the same animal when full-grown;
the animal is woolly-couted, and very much more vulnerable to tick infestation.

It was on these principles that the author bred his smooth-coated Hereford
herd at Mara. . As a result of this exercise the mortality rate of the Herefords
from all causes was reduced from 34% in the late fortics to 14% in the late

fifties.

The woolly-coated animal readily becomes hyperthermic on hot days and as a
result of stress stands or lies in the shade were the incidence of ticks is
very much higher than in the open.
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The author reviewed very many papers on ticks and livestock, but unfor-
tunately not one of the South African or Australian papers written {from
1944 until 1980 have added a single selection critcrion on how to breed
tick-repellent cattle. Since the tick-count work at Mara rescarch
station was done during the period 1940-43 all the cattle in our brecd
creation work which ultimately recsulted in the fixing of the Bonsmara
brecd of cattle was done on selection criteria which make cattle tick-
repcllent. This Jowers the mortality rate under ranchiné conditions.

In "Tegnikon, Jaargang 28, September 1980, No. 3" in an article by Dr.
T W Naudé on the use of chemicals in animal production there appears a
sentence under the section on the control of ticks. ((1)  "Control of
Ticks") ("Beheer van Bosluise'") that cannot be passed over without further

conmment:

"A further interesting findingz that fits in with this system of tick
control is that it has now (1980) been proven that certain breeds of
cattle of Bos <ndicus origin have a greater natural resistance against
tick infestation than cattle of Bos faunus origin and that sclection on
these grounds could bring about a tremendous saving in dipping costs."

(ZUtech K.B.W. R.H. Wharton and J.D. Kerr:
Australian Journal Agric. Res 29, 885 (1978))

It is essential to point out here that the author advocated the breeding
of tick-repellent cattle since the very ecarly forties. All the bulls of
the British beef breeds, (Bos fawws origin) especially those that were used
in the Bonsmara breed crcation work were selected to be smooth-coated and
thick-hided.

As early as August 1949 Bonsma lectured at Brisbane University, Quecnsland,
Australia, on animal climatology, livestock ccology and breeding for adap-
tability. |

The first Australian rescarch worker who did rescarch work on breeding
livestock to be tick-repellent was Dr G W Seifert who was an animal science
student in Bonsma's livestock ccology and animal breeding classes at the
University of Pretoria during the late fifties and carly sixties.

The concept of breeding cattle to be tick-repellent did not emanate from
Australia but very definitely in South Africa and was regularly advocated
in animal science lectures at the University of Pretoria since 1941,

To swmmarize, the following criteria were adopted:
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(1)  Breed for adaptability with regard to tropical and subétropical
climates where hcat-tolerance is important.  The adaptable animal
is not in a statc of stress on hot days, hence it will not lie or
stand'in the shade. All animals in a state of stress are full of
ticks and the ticks aggraﬁatc the stressfull state. Dr A D Thomas'
work proved that cattle that carry very many ticks often dic as a

result of tick toxicosis.

(2) Sclect cattle that have thick hides with high vascularity.
Bonsma's work 1953 - "The improvement of Indigenous Breeds in Sub-
tropical environments' proved beyond doubt that the thick-haired,
smooth-coated animal has a much morc vascular hidc than the animal
with a thin hide and dull hair. The injuries on a thick-hided
animal bleed frecely and a fibrin plug forms immediately and the
injury heals in a few days time; not so in the case of the thin-
hided,woolly—cdatcd animal, that is why these animals so often develop

tick-bite abscesscs.

It also costs appreciably more to dip woolly-coated cattle. In the
Mara tick rescarch work (1940-43) it was found that woolly-coated
cattle carried 5,69 litres of dip out of the plunge dip as compared
to the 3,4 litres carried out by straight, short-haired, smooth-
coated cattle.

The treatment of wounds and abscesses is also less costly in the case
of adapted cattle.

(3) Coat colour is also of importance in breeding livestock to be tick-
and fly-repellent.. The black colour in cattle is a distinct disad-
vantage in arcas of thc hunid sub-tropics where ura-flies (Hypoderma
spp.) prevail. These ura-flies are very similar to the warble
flies of cold temperate zoncs, but much more ferocious. The ura-
flies lay their cggs singly on hairs, chiefly about the mid-rib region.
The larvac hatch in 4 to 5 days. Infestations of cattle with larvae
of lypoderma spp., cause scrious damage to hides, occasional deaths
due to anaphylactic shock and dumage to the central nervous system.
The migrating larvac causc scvere damage to the most valuable portion
of the hide. Ticks also give preference to attaching themselves on
the black portion of the hide in the case of I'riesland cattle.
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The cause why ticks and stinging flies-give preference to attaching them-
selves to or stinging black cattle is probably because the hide temperature
is higher and perhaps also duc to difference in light reflecction.

(4) A very intef@ting observation that emanated from taking fourteen body measure-
ments on approximately a thousand head of cattle every three months, was that
the Bos 4indicus types of cattle flick their tails much faster and with more
force at a much lower intensity impulse, than do the Bos fawws types of
cattle.

The tail switch of adapted animals is much fuller and in the case of the Bos
Andicus cattle the tip of the tail switch hair is much sharper than that

of the Bos taurus cattle. It smarts when struck by a fast flick of the
tail by a Bos {ndicus animal especially a n'Guni, while mcasuring cattle.

The lower twenty to twenty-five centimetres (8-12 inches) of the tail in
the case of Bos {ndicus cattle, cspecially in the casc of the lighter
coloured ones, is devoid of the small thin,lower caudal vertebrae, this
makes the tail much more flexible, which is important in flicking off

insects in the region of the thigh,
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Much research work needs still to be done on the function of the tails of
different breeds and types of cattle.

Prof Peter Wright, Dept. of General Physiology, Dental School, University of
the Witwatersrand, has shown that there are arteriovenous anastomosis
related to every caudal vertebrae. His conclusion is that the tail acts
as a thermoregulator.

The tail's rcaction in cattle is a very complex process and a speculative
assumption is that certain animals lack myelination of the lower caudal
nerves and that the tail then works automatically; this means that they

| do not have full voluntary control over the tail, such animals are ener-
getic tail waggers. Myelin, the lecithin sheath around nerves cause a
fast reaction of the muscles upon an impulse. This is probably the rea-
son why Bos indicus and Bos indicus cross-bred cattle can strike so fast
and intensely with their tails.

Another observation with regards to insect—xepellency on cattle is the way
.some cattle stamp their feet on the slightest impulse on the leg, so much so,
that the author could not use a pedometer attached to the front legs of n'Cuni
and some Afrikancr cattle, to measure the distance they walk daily. The
stamp of the feet in the case of those cattle is so intense that it often
records three steps, with one single stamp.

CONCLIISIONS

There is only one efficient way to reduce the tick populations in the tick
infested areas of South Africa and that is to breed tick-repellent cattle
and to dip these cattle regularly, that is weekly during the periods of intense

tick infestations, that is usually two to three weeks after good rains in summer
Sce Figure XVI. f . i L
The Australian way of measuring tick-repellency by putting collars containing

20 000 tick larvae round the ncck of the animal and then counting the number
of ticks on thc animal after a certain lapse of timo, is not an accurate in-
dex of an animal's tick-repcllency under natural conditions. It puts the
tick-repellent animal at a disadvantage.

Ticks under natural conditions do not attach themselves at the start of their

life cycles on cattle to the neck of an animal. The sub-cutaneous muscles
on the neck are not well developed, hence very little {lickering of the neck
muscles takes place upon irritation. By this method of determining tick-

repellency the naturally tick-repellent animal is at a disadvantage with
regards to determining natural resistance to ticks, because the resistant
animal is very seldem in a state of stress due to high atmospheric temperature,
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FIGURE XVI

Rainfall in Number of ticks Rainfall !umber |Rainfall |Number

inches Recorded | of ticks |Recorded | of ticks
30 | ¥ 15 000 }
25 |- 12 500 }-
20 10000 |-
I5 7500 |-
10 + 5000 |-
5 2500 |-

o o B IR Ay 0k I
OCT. 1941 - SEP.1942 OCT. 1942 ~SEP.1943

THE RATIO BETWEEN THE AMOUNT OF RAINFALL RECORDED AND THE
NUMBER OF TICKS COUNTED ON 24 HEAD OF CATTLE. (I12 Afrikanér- and
12 Exotic beef cattie)

Rainfall and tcemperature have a direct influence on the number of
ticks in any cnvironment. ‘
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hence it docs not.readily lic in the shade where the tick counts are
very high.

Furthermore,the efficient flickering of the thick vascular hide, the
fast flicking of the tail and the stamping of the legs upon the slightest
impulse make it so much more difficult for ticks to attach themselves to
the highly adaptable, tick-repellent animal.

The tick-repellency work done by the Australians indicates that there is
a difference in the number of ticks that are attached on cattle after
being infected with 20 000 larvae. It varies from 85%-98%. There

is therefore a difference of 13% in favour of the tick-repellent cattle
with regard to tick-repellency. This however is a very small diffe-
rence if expressed in terms of repellency, because the animal that has
15% of the 20 000 ticks on it after a lapse of time has 3 000 ticks
attached to it, while the one with a 98% repellency, only has 400 ticks
on it, hence a difference of 750 percent.

If one assumes that the percentage of female ticks on the animals is
approximately 20% of the total count, then in the first case there

are 600 fully engorged females on the non-repellent animal.  How many
more eggs will the 600 large female ticks lay in comparison to the 120
relatively small female ticks on the tick-repellent animal. In the

light of Dr R.A.I1. Norval's work on the number of eggs the different types
of females lay, it is deducted that the 600 fully engorged ticks will pro-
bably lay approximately ten million eggs.

Every aspect of the brecding of Bonsmara cattle was based on the concept
"MAN MUST MEASURE." The measurement of adaptability was based on all the
available data rccorded on the foundation animals in terms of body tempe-
ratures, respiration- and pulse-rates, TICK COUNTS, hide thickness, hair
counts per square centimetre and the most composite measurement for adap-
tability, namely Average Daily Gain (A.D.G.), fertility, milk production,
low mortality and ultimately longevity. This breeding policy has been
adopted since the carly fortics and to this day cvery Bonsmara breeder is
encouraged to do tick counts on his stud bulls. Unfortunately so many
of them feel it is too time consuming to do tick counts on 2x100 sq.cm
areas, onc on the escutchconvand onc on the dewlap.

If these breeders do not do tick counts on their cattle, the author's
advice to them is, inspect your cattle carcfully on dipping days and
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cull the ten percent of animals that carry the most ticks. These cattle
usually carry morc than half the total number of ticks in the herd.

By adopting this selection method it will be possible for the breeders in
South Africa's ranching areas to greatly reducc the nunbers of ticks on
their adaptable cattle. It is also the only logical mcthod of reducing
the tick population cheaply and effectively in time to come, especially
the three-host ticks like the heartwater tick (AmbLyomma hebracum) ,

The heartwater immunization work and the tremendous publicity it was

given has retarded a proper breeding policy for the semi-arid sub-tropical
ranching areas by many-many years. It is also a great pity that the
extension service of the Department of Agriculture never propagated the
concept of breeding tick-repellent cattle - A concept that had been
clearly formulated and adopted at Mara and Messina rescarch stations by
Bonsma in the early 1940's.

The only breeders that really endeavoured to breed adaptable tick-repellent
cattle under the guidance of Bonsma were the Bonsmara breeders. As a
result of adopting this breeding policy the mortality ratc of Bonsmara
cattle in the raﬁching areas has constantly been lowered and is now even
lower than that of the purebred Afrikaners.

It must be rcmembered that heartwater immunization of cattle may make them
immune to heartwater, but it certainly does not make these cattle adaptable
to the sub-tropics and tropics of the ranching areas of South Africa.

The result of this immunization campaign was that many ranchers persisted
in breeding Bos taunus cattle in areas where they were not adapted, with
the deleterious results of Roodekuil Estates, sce table on page 22.

This imnunization also does not prevent cattle from dying as a result of
tick toxicosis as Dr A D Thomas' work at Louis Trichardt clearly illus-
trated.

Adaptable cattle that are tick-repclient will not only rcduce the tick
population in an arca because so many fewer fully engorged females which
lay so many fewer viable eggs drop from them, but they arc also a much
better economic proposition than the heartwater immunized cattle, because
they grow better, have a higher calving percentage, are bred for functional
efficiency and (inally they carry much less dip out of the dipping tank.

It must be stressed that the immunization of an unadapted animal or the
saving of the life of such an animal by therupeutic treatment, does not
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make such an animal a productive functionally efficient, adaptable animal
to the tropics and sub-tropics.

Unfortunately all the climatological, ecological and breeding for adapta-
bility resecarch work that was done with such meticulous care by Bonsma
and his associates during the period 1937-1960 was abandoncd when

Bonsma finally bid farcwell to Mara and Messina rescarch stations in 1960.

No single concept with regards to what makes animals adaptable and tick-
repellent has emanated from those rescarch stations since that time.
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