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Summary
Observations of the epizootic of bovine ephemeral fever which occurred in Saudi
Arabia during 1996 are presented. The investigations included the collection of
epidemiological data from affected farms and the testing of sera for antibodies to
the virus. The authors report a mean morbidity rate of 50% and a mean case
fatality rate of 0.3%. Of the infected cattle, 4% were affected by recumbency, the
majority of these recovered (89%). The clinical signs observed in affected cattle
were uniform throughout the region concerned. The features of the outbreak,
obtained through field investigations, w e r e considered in relation to the
ecological and meteorological conditions which w e r e prevalent at the time. The
outbreak occurred during the summer months (May to October) in the central and
eastern regions of Saudi Arabia, with the initial infection reported at the Al-Ahsa
oasis. Farms which were subsequently affected were all reported to possess
areas of stagnant water suitable for the reproduction of the vectors of the disease
(Culicoides
spp. and mosquitoes). To conclude, the authors discuss precautions to
prevent future outbreaks of bovine ephemeral fever in Saudi Arabia.
Keywords
Bovine ephemeral fever - Cattle - Culicoides - Epizootiology - Mosquitoes - Saudi
Arabia.
Introduction
Bovine ephemeral fever or 'three-day stiff sickness' is a
non-contagious disease of cattle and buffalo which is caused
by an unclassified arbovirus of the family Rhabdoviridae (10).
Culicoides spp. midges and mosquitoes may be involved in
transmitting the virus (11, 15, 17).
The disease was first described in South Africa in the
mid-nineteenth century (7) and was later reported in other
states of Africa (2), Australia (13), Japan (16) and Kenya (5).
latest epidemic of bovine ephemeral fever in Saudi Arabia was
recorded between May and October 1996; this time the virus
was isolated and identified and the disease was experimentally
reproduced (1).
However, since little information is available regarding the
epidemiology of the disease in Saudi Arabia and the Arabian
peninsula (6), an epidemiological investigation of the disease,
with special emphasis on the last epizootic, was considered of
great significance.
Materials and methods
In the Near East, the disease has been reported in Jordan,
Israel, Syria, Iran and Iraq (4). Two suspected outbreaks of
bovine ephemeral fever have occurred in the Kingdom of
Saudi Arabia. The first took place during the 1980s (9), the
second in the summer of 1991 (S. Hazem, unpublished data,
1991). On neither occasion was virus isolation reported. The
Field investigations
Detailed information was collected from the affected farms.
This included the following:
- date of the outbreak
- breed of cattle
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months were affected. Foreign and local breeds were equally
- type of husbandry
affected. Virus isolation, identification and reproduction of
- morbidity rate
the disease were reported earlier ( 1 ) .
- case fatality rate
- recumbency
- clinical signs
- meteorological conditions
- the micro-ecosystems on the farm in relation to the
breeding sites of Culicoides spp. and mosquitoes
- previous history of bovine ephemeral fever on the farm
- vaccination against bovine ephemeral fever
- type of vaccine used
- the treatment administered and the response obtained.
Antibody detection
The sera tested were collected from naturally infected cattle at
both the acute and convalescent stages. The virus used was
On affected farms, substantial water spillage was observed, for
example, overflows of cattle drinking troughs, forming small
stagnant boggy areas and water saturated soil. On these farms,
no cases of bovine ephemeral fever had been recorded for six
years, and no bovine ephemeral fever vaccine had been used
during that period. The initial outbreaks commenced at
Al-Ahsa oasis in May 1 9 9 6 ; Al-Ahsa is the largest oasis in
Saudi Arabia. Sufficient water is present all the year round to
create ecosystems suitable for the reproduction of Culicoides
spp. and mosquitoes (M. Hilali, personal communication,
1 9 9 4 ) . From Al-Ahsa, the disease spread throughout the
eastern region infecting almost every farm. The disease
reached the central region by June 1 9 9 6 and subsided by the
end of October 1 9 9 6 (Fig. 1). Most cases were reported in
June, July and August, with a peak in July.
the Webster 9 1 9 vaccine strain. The sera were inactivated at
56&deg;C for 3 0 min before testing.
The micro virus neutralisation test (VNT) was employed as
described by Nagaro et al. ( 1 4 ) . The virus used was the
Webster 9 1 9 strain of bovine ephemeral fever virus which was
passaged twice in Vero (African green monkey kidney) cells,
and the tissue culture infective dose 5 0 ( T C I D )
50
Figure 2 displays the ambient temperature at Al-Ahsa in 1996.
Summer commenced in April with peak temperatures in
July/August followed by a reduction in temperature in
November. The lowest temperatures were recorded in
December and January. Winter usually extends from
November/December to February/March.
was
calculated according to the method described by Reed and
Figure 3 shows rainfall at Al-Ahsa during 1 9 9 6 . Rains are
Muench (15).
usually experienced during winter months. Winter can be
cold (in some places the temperature drops below 0&deg;C).
The serum neutralisation test (SNT) was performed by using
serial two-fold serum dilutions in F - 1 2 media without serum.
Each serum dilution was mixed with an equal volume of the
virus containing 2 0 0 T C I D per 0.1 ml. The virus/serum
mixture was incubated for 1 h at 37&deg;C and then overnight at
4&deg;C. The Vero cells were added to each well at a concentration
of 106 cells/ml. The plates were then incubated at 37&deg;C for
7 days and examined for inhibition of cytopathogenic effect
(CPE). The serum titre was calculated according to the
method described by Reed and Muench (15).
5 O
During winter, biting flies are rarely detected (M. Hilali,
personal communication, 1 9 9 4 ) .
Figure 4 illustrates the temperature profile between 1 9 9 1 and
1 9 9 6 at Al-Ahsa. The highest temperatures were recorded in
the months of April, May, June, July, August, September and
October.
Meteorological data
Data on temperature and rainfall was obtained from the King
Faisal University Weather Station at Al-Ahsa.
Results
Epidemiological investigations
Epidemiological information was collected from the affected
dairy farms and also from villages where a small number of
cattle are kept in small agricultural activity areas or in
backyards (usually three to five animals).
Between May and October (summer months) 1 9 9 6 , a severe
outbreak of disease occurred in cattle in the eastern and
central regions of Saudi Arabia. Only cattle over the age of five
Fig. 1
Number of cases of bovine ephemeral fever during the outbreak in the
eastern region of Saudi Arabia, 1996
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Fig. 2
Minimum, maximum and mean temperatures at Al-Ahsa (January to December 1996)
Fig. 3
Monthly rainfall at Al-Ahsa, 1996
Fig. 4
Minimum, maximum and mean temperatures at Al-Ahsa between 1991 and 1996
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Fig. 5
Rainfall at Al-Ahsa between 1991 and 1996
Figure 5 depicts the total rainfall from 1 9 9 1 to 1 9 9 6 at
Al-Ahsa. Rains were recorded during the months of
December, January, February, March, April and, at a very low
level, in May. The dry summer months were from June to
November.
Table II illustrates the problem of recumbency in cattle due to
bovine ephemeral fever. O f the total number of cattle affected
by
the
disease,
4 % became
recumbent.
The
highest
recumbency rate was seen at Al-Ahsa dairy farm 1 ( 3 6 % ) , the
lowest recumbency rate recorded was 2 % . The majority of
cattle recovered from recumbency ( 8 9 % ) .
Clinical signs
Table III lists the results of SNT on sera collected during the
The clinical signs of bovine ephemeral fever were identical in
all the examined cases. The duration of the disease extended
from 3 to 6 days after which the animal either returned to a
normal state of health or, in very few cases, died.
acute phase and from convalescent cattle involved in the
outbreak. In all districts, the sera collected during the acute
phase gave an SNT titre of less than 0.3 (based on l o g ) while
10
titres of the convalescent sera examined ranged from 1.8 to
2 . 1 , indicating a rise in titre of up to 64-fold compared to that
Affected animals displayed transient anorexia, hyperpnoea, a
sudden reduction in milk yield with pink discolouration of
milk in some cases, fever (40&deg;C-41&deg;C) lasting for 3 days,
seromucoid nasal discharge and occasionally lacrimation.
Laboured respiration was observed and the nostrils were
hyperaemic and opened widely during respiration.
of the acute phase.
No diarrhoea was observed. The tongue and feet were normal.
Pregnant cows did not abort.
Treatment
The affected cattle received a combination of antipyretic,
Lameness was common, mainly affecting the hind limbs;
analgesic, and anti-inflammatory drugs and infusions with
when standing, the animal supports itself on three legs with
isotonic fluids. The animals were also rested. The treatment
the toe of the affected limb just touching the ground (Fig. 6 ) .
continued for 3 to 5 days, after which animals returned to a
Many animals became recumbent for 3 to 10 days and some
normal state of health. Treatment of recumbent animals was
for
several weeks. A few
older,
heavy animals
(over
seven years of age) remained prostrate but retained a good
discontinued and the animals culled when maintenance was
judged to be uneconomical.
appetite.
Table I shows the morbidity and case fatality rates for cattle
affected by bovine ephemeral fever at various locations in
Saudi Arabia. The highest morbidity rates were recorded at
both Al-Ahsa villages and Al-Ahsa Qatar Road ( 5 9 % ) . This
was followed by Al-Ahsa dairy farm 2 ( 5 8 % ) , Dammam dairy
farm ( 5 1 % ) , Al-Qatif villages ( 5 0 % ) and Al-Ahsa dairy farm 1
( 4 1 % ) . The mean morbidity rate was 5 2 % . The mortality rate
(MR) ranged from 0 % to 2 . 6 % with a mean of 0 . 1 8 % . The
highest MR was seen at Al-Ahsa villages ( 2 . 6 % ) , followed by
the Al-Ahsa dairy farm 1 ( 0 . 9 6 % ) , Al-Ahsa dairy farm 2
(0.67%), Al-Ahsa Qatar Road ( 0 . 6 % ) , Dammam dairy farm
(0.08%) and Al-Qatif villages ( 0 % ) .
Discussion
Information on outbreaks of bovine ephemeral fever in Saudi
Arabia is scarce. The first mention of the disease in the
literature was made by Butiker in 1 9 8 3 , as cited by Lane (9).
Eight years later, suspected outbreaks of the disease were
encountered in the summer of 1991 (May to October) (8). No
virus isolation was reported on either occasion. In 1 9 9 6 , the
disease was confirmed by virus isolation and identification
(1). The present study investigates the epidemiological
features of the 1 9 9 6 epizootic.
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Fig.6
A cow naturally-infected with bovine ephemeral fever, showing lameness
The rapid spread of bovine ephemeral fever and the relatively
high morbidity rate in the 1996 epizootic, demonstrate that a
high proportion of the cattle in the affected r&eacute;gions were
susceptible to the virus. Interestingly, ail the cattle affected
were over the &acirc;ge of five rnonths. This indicates that the calves
aged five months and below were protected from virus
infection. This could h&acirc;ve been due to maternai antibodies
acquired from previously vaccinated or naturally-infected
dams.
The schedule of treatment adopted for the affected cattle
during the &eacute;pid&eacute;mie proved successful. However,
recumbency and/or death, were encountered at a very low
frequency at the beginning of the &eacute;pid&eacute;mie, when cases were
sporadic. This was due to confusion among field veterinarians
regarding symptoms of the disease, as the disease was new to
the area. As a resuit, delays occurred in the administration of
suitable and timely treatment. In addition, farmers in villages
did not report the disease immediately. This also resulted in
the aggravation of clinical signs due to delays in providing
supportive treatment.
The source of the introduction of bovine ephemeral fever into
Saudi Arabia is difficult to d&eacute;termine. However, several
concomitant factors could h&acirc;ve been involved. For instance,
Saudi Arabia imports large numbers of live animais from
countries in which the disease is known to be pr&eacute;sent. It is
therefore not unexpected that animais should arrive in Saudi
Arabia during the incubation period of the disease. This could
h&acirc;ve coincided with the pr&eacute;sence of the right local vector(s),
which were abundant at the time of the &eacute;pid&eacute;mie and seemed
to assist circulation of the virus.
The viras appeared to h&acirc;ve found an id&eacute;al situation for
circulation where cattle were vuln&eacute;rable to infection and thus
the disease was exacerbated.
Table I
Morbidity and mortality rates of cattle affected by bovine ephemeral fever in Saudi Arabia, May-October 1996
Location
Total No.
No. affected
Al-Ahsa dairy farm 1
104
42
Al-Ahsa dairy farm 2
448
260
Dammam dairy farm
8,000
4,100
60
156
331
30
92
195
9,099
4,719
Al-Qatif villages
Al-Ahsa villages
Al-Ahsa Qatar Road
Total
Morbidity rate
(%)
41
58
51
50
59
59
52
Deaths
Mortality rate
(%)
1
0.96
3
6
0
4
2
0.67
16
0.18
0.08
0.00
2.60
0.60
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Table II
Recumbent animals due to bovine ephemeral fever infection, Saudi Arabia, May-October 1996
Location
No. affected
No. recovered from
,
recumbency
No.recumbent
No. remaining
.
.
recumbent
Al-Ahsa dairy f a r m 1
42
15
(36%]
12
(80%)
3
(20%)
Al-Ahsa dairy farm 2
260
19
(7%)
16
(84%)
3
(16%)
D a m m a m dairy farm
4,100
96
(2%)
90
(94%)
6
(6%)
Al-Qatif villages
30
6
(20%)
6
(100%)
0
(0%)
Al-Ahsa villages
92
29
(32%)
25
(86%)
4
(14%)
195
19
(10%)
17
(89%)
2
(11%)
4,719
184
(4%)
166
(90%)
18
(10%)
A l - A h s a Qatar Road
Total
A second possible method of introduction of the disease
during the recent epidemic could have been through
virally-infected insect vectors driven from Africa by the then
prevailing south-westerly winds.
The epidemic occurred during the summer (May to October),
when the ambient temperature exceeded 40&deg;C (Fig. 2 ) . Rains
usually fall in the winter, which can be cold (Fig. 3 ) : in some
locations temperatures may drop to below 0&deg;C. The
conditions for breeding of mosquitoes and Culicoides midges
were therefore optimum during the summer months (May to
October). Despite the lack of rains in summer, the high
temperatures, together with the presence of stagnant water,
boggy land and other ecosystems in the oasis, created a
favourable habitat for the reproduction of these vectors, and
thus assisted virogenesis of the bovine ephemeral fever virus
(12).
Long-term studies on candidate arthropod vectors of animal
viruses in Saudi Arabia (Hilali et al, 1 9 9 6 , unpublished
findings), indicated a complete absence of the vectors in the
winter, with peak abundance recorded in the summer (April
to October). Several species of Culicoides midges and
mosquitoes, which could be regarded as potential vectors of
Table III
Bovine ephemeral fever neutralising antibodies in sera of acute and
convalescent cattle involved in the epidemic
•
arboviral diseases of animals, have been identified in various
locations within Saudi Arabia, including the regions affected
by the recent epizootic (eastern and central regions) ( 3 , 9;
M. Hilali, 1 9 9 4 , personal communication). Thus, the
presence of the appropriate vector(s), together with
introduction of the virus to a bovine ephemeral fever na&iuml;ve
locality (as seemed to have occurred in the recent bovine
ephemeral fever epizootic in Saudi Arabia), could have led to
the rapid spread of the disease over a wide area (T.D. St
George, 1 9 9 7 , personal communication).
Bovine ephemeral fever is not endemic in Saudi Arabia.
However, the occurrence of the disease in episodes with a
long interval between epidemics necessitates the adoption of
preventive measures, as discussed below.
Firstly, since previous studies (E.M.E. Abu Elzein, 1 9 9 6 ,
unpublished data) indicated that cattle in Saudi Arabia gave
negative results to serological tests for bovine ephemeral fever
virus during the inter-epidemic period ( 1 9 9 2 - 1 9 9 4 ) , the
authors recommend that annual serological surveys for
antibodies to bovine ephemeral fever be conducted. This will
enable detection of the decline in herd immunity of cattle in
the country. Given that the inter-epidemic period of the
disease in Saudi Arabia extends from 5 to 8 years, then the
date of the next outbreak could be predicted and vaccination
may be adopted, using the appropriate vaccine.
Secondly, the establishment of sentinel cattle herds for studies
is recommended at locations within Saudi Arabia where
Location
Acute
sera
phase
(a)
, a l
Al-Ahsa dairy f a r m 1
&lt;0.3&laquo;&quot;
Convalescent
la)
sera' '
1.76
( b l
Range
epidemics (e.g. Al-Ahsa and the central region).
(1.2-2.1)
Al-Ahsa dairy f a r m 2
&lt;0.3
1.76
(1.2-2.1)
Al-Qatif villages
&lt;0.3
2.09
(1.8-2.7)
Al-Ahsa villages
&lt;0.3
1.76
(1.2-2.1)
Al-Ahsa Qatar Road
&lt;0.3
ND
ND
D a m m a m dairy f a r m
ND
ND
ND
a) mean titre of 50 sera samples
b) - l o g serum neutralisation test end-point titre
ND: not done
bovine ephemeral fever has been reported in the three
Thirdly, studies on the vector should be performed. This may
entail seasonality and abundance of Culicoides spp. and
mosquitoes of different species in the various regions,
especially localities facing the prevailing south-westerly winds
during the summer.
Fourthly, virus isolation should be attempted
10
suspected potential vectors.
from
the
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Observations sur l'&eacute;pizootie r&eacute;cente de fi&egrave;vre &eacute;ph&eacute;m&egrave;re bovine en
Arabie S a o u d i t e
E.M.E. A b u Elzein, A . A . G a m e e l , A . l . A l - A f a l e q , 0 . A l - G u n d i ,
A . M . A l - B a s h i e r , A . Z e e d a n , H.A. A l - M a g e e d &amp; H. A b u K h a d r a
R&eacute;sum&eacute;
Les auteurs pr&eacute;sentent leurs observations sur la fi&egrave;vre &eacute;ph&eacute;m&egrave;re bovine, apparue
en Arabie Saoudite en 1996. Les enqu&ecirc;tes comportaient notamment la collecte de
donn&eacute;es &eacute;pid&eacute;miologiques dans les &eacute;levages concern&eacute;s et des pr&eacute;l&egrave;vements de
s&eacute;rum pour la recherche d'anticorps sp&eacute;cifiques. Les auteurs font &eacute;tat d'un taux
moyen de morbidit&eacute; de 50 % et d'un taux de l&eacute;talit&eacute; moyen de 0,3 %. Parmi les
bovins infect&eacute;s, 4 % restaient couch&eacute;s, mais l a plupart d'entre eux (89 %) se
relevaient par la suite. Les signes cliniques observ&eacute;s chez les bovins atteints
&eacute;taient les m&ecirc;mes dans toute la r&eacute;gion de l'enqu&ecirc;te. Lors de l'enqu&ecirc;te sur le
terrain, la corr&eacute;lation entre les caract&eacute;ristiques de l'&eacute;pid&eacute;mie et les conditions
&eacute;cologiques et m&eacute;t&eacute;orologiques qui pr&eacute;valaient alors a &eacute;t&eacute; &eacute;tudi&eacute;e. L'&eacute;pid&eacute;mie
est survenue pendant les mois d'&eacute;t&eacute; (mai &agrave; octobre) dans l e centre et l'est de
l'Arabie S a o u d i t e , le premier cas ayant &eacute;t&eacute; signal&eacute; dans l'oasis d'AI-Ahsa. Les
&eacute;levages atteints ensuite &eacute;taient tous situ&eacute;s pr&egrave;s de mares d'eau stagnante,
propices
&agrave; la r e p r o d u c t i o n des vecteurs de la maladie (Culicoides
spp. et
moustiques). Dans leur conclusion, les auteurs &eacute;voquent les pr&eacute;cautions &agrave;
prendre pour emp&ecirc;cher l'apparition de nouveaux foyers de fi&egrave;vre &eacute;ph&eacute;m&egrave;re
bovine en Arabie S a o u d i t e .
Mots-cl&eacute;s
Arabie Saoudite - Bovins - Culicoides - Fi&egrave;vre &eacute;ph&eacute;m&egrave;re bovine - &Eacute;pizootiologie Moustiques.
•
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Observaciones sobre la reciente epizootia de fiebre ef&iacute;mera bovina
en Arabia Saud&iacute;
E.M.E. A b u Elzein, A . A . G a m e e l , A . l . A l - A f a l e q , 0 . A l - G u n d i ,
A . M . A l - B a s h &iexcl; e r , A . Z e e d a n , H.A. A l - M a g e e d &amp; H. A b u K h a d r a
Resumen
Los autores hacen una serie de observaciones sobre el brote epizo&oacute;tico de fiebre
ef&iacute;mera bovina que se declar&oacute; en Arabia Saud&iacute; en 1996. Para investigar dicho
brote se obtuvieron datos epidemiol&oacute;gicos de las granjas afectadas y se
realizaron pruebas serol&oacute;gicas de detecci&oacute;n de anticuerpos espec&iacute;ficos. De
dichos an&aacute;lisis se infieren una tasa media de morbilidad del 50% y una tasa media
de letalidad del 0,3%. Un 4% de los bovinos infectados se vieron aquejados de
postraci&oacute;n, aunque la mayor&iacute;a de ellos (un 89%) se recuper&oacute;. Los bovinos
afectados presentaban signos cl&iacute;nicos invariables en todo el territorio afectado.
El estudio de campo permiti&oacute; determinar una serie de caracter&iacute;sticas del brote
epizo&oacute;tico que despu&eacute;s se analizaron en relaci&oacute;n con las condiciones ecol&oacute;gicas
y meteorol&oacute;gicas imperantes en aquel momento. El brote se produjo durante los
meses de verano (de mayo a octubre) en las regiones central y oriental de Arabia
Saud&iacute;, tras notificarse la infecci&oacute;n inicial en el oasis de Al-Ahsa. En todas las
granjas que resultaron posteriormente afectadas hab&iacute;a, seg&uacute;n se inform&oacute;, &aacute;reas
de agua estancada, un medio propicio a la reproducci&oacute;n de los vectores de la
enfermedad (Culicoides spp. y mosquitos). A modo de conclusi&oacute;n, los autores
explican las precauciones que deben adoptarse para prevenir ulteriores brotes
de fiebre ef&iacute;mera bovina en Arabia Saud&iacute;.
Palabras clave
Arabia Saud&iacute;- Bovinos - Culicoides - Epizootiolog&iacute;a - Fiebre ef&iacute;mera bovina - Mosquitos.
References
1. Abu Elzein E.M.E., Gameel A.A., Al-Afaleq A.I., Al-Gundi O.
&amp; Bukhari A. (1997). - Bovine ephemeral fever in Saudi
Arabia. Vet. Rec., 140, 630-631.
2.
Bevan L.E.W. (1907). - Preliminary report on the so-called
stiff-sickness or three-day-sickness of the cattle in Rhodesia.
J. comp. Pathol, 20, 104-113.
6.
Farag M.A., Al Sukayran A., Al Bukomi A.M. &amp; Mazloum
K.S. (1997). - The economic impact of bovine ephemeral
fever on Saudi dairy farms. The First Saudi Symposium on
Agricultural Sciences, 25-27 March, Riyadh. King Saud
University Press, Riyadh, 5 pp.
7.
Freer G.H. (1910). - Ephemeral fever or three-day-sickness
of cattle. Vet. J., 66, 19-22.
8.
Henning M.W. (1956). - Ephemeral fever, threeday-sickness, drie-daesiekta. In Animal diseases in South
Africa, 3rd Ed. Central News Agency Ltd, Pretoria,
1053-1061.
3.
Boorman J. (1989). - Culicoides (Diptera: Ceratopogonidae) of
the Arabia peninsula with notes on their medical and
veterinary importance. Fauna Saudi Arabia, 10, 160-224.
4.
Burgess G.W. (1971). - Bovine ephemeral fever: a review.
Vet. Bull, 4 1 , 887-895.
9.
5.
Davies F.G. &amp; Walerk A.R. (1974). - The isolation of bovine
ephemeral fever virus from cattle and Culicoides midges in
Kenya. Vet. Rec., 95, 63-64.
Lane R.P. (1983). - Insects of Saudi Arabia. Culicoides
(Diptera ceratopogonidae) of Saudi Arabia and their veterinary
importance. Fauna Saudi Arabia, 5, 529-544.
10.
Mathews R.E.F. (1982). - Virus classification. Infervirology,
17, 109.
680
11.
Rev. sci. tech. Off. int. Epiz.. 18 (3)
Mellor P.S. (1996). - Culicoides: vectors, climate change and
disease risk. Vet. Bull., 66, 301-306.
12. Mulhearn C.R. (1937). - Ephemeral or three day fever in
northern Queensland: its diagnosis and some preliminary
investigations. Aust. vet.]., 13, 186-191.
13.
Murray M.D. (1970). - The spread of ephemeral fever of
cattle during the 1967-68 epizootic in Australia. Aust. vet. ] . ,
46, 77-82.
14.
Nagaro H., Hayashi K., Kubo M. &amp; Miura Y. (1990). - An
outbreak of bovine ephemeral fever in Nagasaki prefecture in
1988. Jpn. J. vet. Sci., 152, 307-314.
15.
Reed L.I. &amp; Muench G.H. (1938). - Estimation of the
end-point 50. Am. J. Hyg., 27, 493.
16.
St George T.D. (1981). - Ephemeral fever. In Viruses of food
animals, Vol. II (E.P.J. Gibbs, ed.). Academic Press, London,
541-560.
17.
St George T.D., Standfast H.A., Christie D.G., Knott S.G. &amp;
Morgan I.R. (1977). - The epizootiology of bovine
ephemeral fever in Australia and Papua New Guinea. Aust.
vet. ] . , 53, 17-28.






Documents connexes







[image: D3795.PDF]





D3795.PDF












[image: Open access]





Open access












[image: D9271.PDF]





D9271.PDF












[image: Introduction, Prevention and Symptoms of Coronavirus-converted]





Introduction, Prevention and Symptoms of Coronavirus-converted












[image: What is a coronavirus]





What is a coronavirus












[image: D5514.PDF]





D5514.PDF












[image: Accepted article]





Accepted article












[image: Incidence, epidemiology and control of bovine pestivirus infections and disease]





Incidence, epidemiology and control of bovine pestivirus infections and disease












[image: D8538.PDF]





D8538.PDF












[image: D457.PDF]





D457.PDF












[image: D8541.PDF]





D8541.PDF












[image: Drone-based-Dsm-For-Multiscale-Geometrical-Characteristics-Of-Ephemeral-Gullies]





Drone-based-Dsm-For-Multiscale-Geometrical-Characteristics-Of-Ephemeral-Gullies



















Téléchargement



publicité




















Ajouter ce document à la (aux) collections










Vous pouvez ajouter ce document à votre ou vos collections d'étude.



S'identifier

Disponible uniquement pour les utilisateurs autorisés






Titre






La description

(optionnel)







Visible à





Toutes les personnes






Juste moi





Créer une collection




















Ajouter ce document à enregistré









Vous pouvez ajouter ce document à votre liste sauvegardée



S'identifier

Disponible uniquement pour les utilisateurs autorisés






















Produits




Les documents


Flashcards









Soutien




Plainte


Partenaires










© 2013 - 2024 studylibfr.com toutes les autres marques commerciales et droits dauteur appartiennent à leurs propriétaires respectifs



GDPR


Confidentialité


Conditions d'utilisation








Faire une suggestion


Avez-vous trouvé des erreurs dans linterface ou les textes? Ou savez-vous comment améliorer linterface utilisateur StudyLib? Nhésitez pas à envoyer des suggestions. Cest très important pour nous!


Ajouter des commentaires














 








Suggérez-nous comment améliorer StudyLib



(Pour les plaintes, utilisez

un autre formulaire
)











Votre e-mail


Entrez-le si vous voulez recevoir une réponse







Évaluez nous




1




2




3




4




5








Annuler


Envoyer






























[image: ]







