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Abstract

A retrospective study was conducted between October 2016 and March 2017 in Southern Nations, Nationalities
and Peoples Regional State (SNNPRS) to identify major reportable cattle disecase outbreaks. The retrospective
study was based on a nine years (2007-2015) cattle disease outbreak report data retrieved from the Ministry of
Livestock and Fisheries (MoLF) data bases. The retrospective study revealed that of the 15,840 disease outbreak
reports expected from SNNPRS, only 1,578 (11%) reports were submitted to MoLF during the nine years’ time.
According to the data retrieved from MoLF, a total of 1,496 cattle disease outbreaks with 44,646 morbidity cases
and 4,709 mortalities were recorded in SNNPRS over the nine years period. The outbreaks were caused by blackleg
(40.6%), hemorrhagic septicemia (HS) (26.3%), lumpy skin disease (LSD) (16%), anthrax (11.4%), foot and
mouth disease (FMD) (4.7%), contagious bovine pleuropneumonia (CBPP) (0.8%) and rabies (0.3%) in decreasing
order of their proportion. LSD was responsible for the highest proportion of morbidity cases (35.9%) followed by
FMD (26.2%) while blackleg and LSD were the leading causes of cattle mortalities, which accounted for 31% and
30.2% of the deaths recorded, respectively. In contrast, the lowest number of outbreaks, morbidity and mortality
of cattle was caused by rabies. Disease outbreaks were occurred in all the seasons of the year; however, relatively
higher number of outbreaks (30.7%) was recorded in early dry season (September to November).

In conclusion, the retrospective study has shown a very low level of disease outbreak reporting rate in SNNPRS,
which may be due to misreporting or no outbreak of diseases.
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1. Introduction

According to recent estimates, Ethiopia has 56.71 million cattle, 29.33 million sheep, 29.11 million goats, 1.16
million camels and 56.87 million poultry (CSA, 2015). The predominant livestock production system in Ethiopia
is extensive, where indigenous breeds are kept under low-input/low-output husbandry practices. Despite the huge
resource, Ethiopia’s livestock productivity is lower than the Africa’s average. The major biological constraints
contributing to low productivity include low genetic potential of the animals, poor nutrition and the prevailing
animal diseases (CSA, 2011). The main effect of the diseases include mortality, low production, reduced quality
of animal products such as milk and meat, decreased drought power and risk of zoonotic diseases to man (Sindato
et al., 2011). Ethiopia ranks highest in Africa in the health burden of zoonotic diseases (Grace et al., 2012).

In Ethiopia, there are several endemic and epidemic animal diseases caused by bacteria, viruses, protozoa, and
parasites that compromise the productivity of the livestock sector. Among, the most important diseases are: LSD,
CBPP, FMD, Blackleg, Anthrax, Hemorrhagic septicemia and so on (LDMFSB, 2016). The spatial distribution of
major priority diseases among African countries in 2010 mirrors that of the previous years with a significant
number of countries affected by LSD (63.26%), CBPP (48.97%) and FMD (48.97%) (PAAHYB, 2010). Risk
factors for disease occurrences are host factors, environmental factors, pathogen factors and climate condition are
the most important (Radostits et al., 2007; Bayissa ef al., 2011).
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Most of diseases are transmitted and gain entrance to the body by ingestion, inhalation, or through the skin contact
(Fasanella et al., 2011; Hugh-Jones & Blackburn, 2009). The most serious priority diseases are caused by rapidly
transmitting pathogens that produce acute and serious disease in large numbers of hosts (Grace et al., 2015). Their
occurrence is maintained when an agent and susceptible hosts are present in adequate numbers, and the agent can
be effectively conveyed from a source to the susceptible hosts (CDC, 2012).

The controlling and management measures involve treating the cases, preventing further spread of the disease,
monitoring the effects of control measures (Bonita et al., 2006; Radostits et al., 2007; Tuppurainen, 2005) and ring
vaccination is sometimes termed 'emergency vaccination' (all susceptible animals on farms within a certain radius
of the farm (Ellis, 1994) and movement restriction (Holleman, 2002; Steffen ez al., 1998). In Ethiopia, priority was
given to decreasing the morbidity and the mortality of production related diseases (mainly external and internal
parasites); to trade-limiting diseases (FMD, ovine/caprine pox, LSD, CBPP); and to the prevention of other
economically important diseases (blackleg and anthrax) (ELMP, 2015).

Therefore, the objective of the study was to identify major priority reportable cattle disease outbreaks and seasonal
occurrences in selected districts of Southern Nations, Nationalities and Peoples’ Regional State.

2. Materials and Methods
2.1 Study Area

The study was conducted in Southern Nations, Nationalities and Peoples’ Regional State (SNNPRS) in 2017 which
has 14 zones (139 woredas) and 4 special districts. Geographically, the region is located between 4.43 — 8.58°
(6.505°) North latitude and 34.88 — 39.14° (37.01°) East longitude and agro-ecologically characterized as semi-
desert (6.2%), Kolla (lowland) (49.8%), woynadega (midland) (36.5%) and dega (highland) (7.5%) Total cattle
population of the region is 11,215,636 (BoLFR, 2016).

2.2 Study Design and Sample Size

Retrospective study design was employed to conduct priority reportable cattle disease outbreaks of nine years’
data (2007-2015) which was extracted from the Ministry of Livestock and Fishery (MoLF) disease outbreak record
data bases as well as from Livestock and Fishery Bureau of SNNPRS. Disease outbreak reports collected from all
zones and special districts in the region were searched thoroughly. The disease outbreaks reported in nine (9) were
anthrax, blackleg, contagious bovine pleuropneumonia, foot-and-mouth disease, hemorrhagic septicemia and
rabies. For retrospective study of cattle disease outbreaks, all zone and special districts found in SNNPRS were
included in the study irrespective of the frequency and regularity of reporting to the MoLF or to SNNPRS Bureau
of Livestock and Fishery. Among 14 zones and four special districts, most have reported outbreak cases less than
50%.

2.3 Data Collection

A nine - years (2007-2015) data about priority reportable cattle disease occurred in all zones and special districts
was collected from disease outbreak record databases in SNNPRS Bureau of Livestock and Fishery Resource and
Ministry of Livestock and Fishery (MoLF) on specially designed format.

2.4 Statistical Analysis

Descriptive statistics was used to summarize the number of outbreaks, cases and deaths occurred during the nine
year period (2007-2015) by administrative zone, type of disease and month and year of occurrence.

3. Results

Total number of disease outbreaks, morbidity cases and deaths in cattle reported from Southern Nations,
Nationalities and Peoples’ Regional State (SNNPRS) during the nine year period (2007-2015) has been
summarized by zone and special districts in Table 1. Data were obtained for 14 administrative zones and four
special districts. As a rule, each district must report to the Ministry of Livestock and Fisheries (MoLF) about
livestock disease outbreaks (whether an outbreak occurs or not) once every month. Accordingly, the total number
of reports expected from all zones/ districts in SNNPRS during the nine-year period was 15,840 but total reports
submitted were only 1,578 (11%). The highest reporting rate was made by Sidama Zone (40%) followed by Halaba
Special district (28.7%) and the lowest was made by Gedeo Zone (0.5%). The data retrieved revealed that a total
of outbreak, morbidity and death were 1,496, 44,646 and 4,709 respectively from different causes over the nine
year period. Among the administrative zones, the highest numbers of disease outbreaks were reported from Sidama
zone (51.6%) while cattle morbidity and death case reports were relatively higher in Kefa Zone.
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Table 1. Total number of cattle disease outbreaks, morbidity and deaths reported during the period 2007 to 2015
from SNNPRS

Zone/Special District  No. of reports expected  No. of reports submitted Total Outbreak Total cases  Total deaths

Alaba SD 108 31(28.7) 29(2) 511(1.1) 154 (3.3)
Amaro  SD 108 1(0.9) 1(0.07) 8(0.02) 5(0.11)
Basketo SD 108 3(2.8) 3(0.2) 104 (0.23) 13 (0.28)
Benchi Maji 1080 20 (1.9) 20 (1.3) 2259 (5.1) 217 (4.6)
Burji SD 108 3(2.8) 3(0.2) 196 (0.44)  1(0.02)
Dawuro 540 3(0.6) 3(0.2) 36 (0.08) 11(0.23)
Derashe SD 108 3(2.8) 3(0.2) 66 (0.15) 13 (0.27)
Gamo Gofa 1620 42 (2.6) 412.7) 1563 (3.5) 200 (4.2)
Gedeo 648 3(0.5) 3(0.2) 19 (0.04) 5(0.11)
Gurage 1404 160 (11.4) 159 (10.6) 2905 (6.5) 404 (8.6)
Hadiya 1080 49 (4.5) 46 (3.1) 8887(19.9) 165 (3.5)
Kefa 1080 182 (16.9) 164 (11) 11842(26.5) 1471 (31.2)
Kembata Tambaro 756 28 (3.7) 27 (1.8) 303(0.67)  70(1.5)
South Omo 864 29 (3.4) 28 (1.9) 1514 (3.39) 159 (3.4)
Sheka 324 6(1.9) 6 (0.4) 165(0.37)  29(0.62)
Sidama 2052 820 (40) 772(51.6) 8090 (18.1) 1210 (25.7)
silti 972 24 (2.5) 23 (1.5) 587(1.31) 113 (2.4)
Wolaita 1296 171 (13.2) 165 (11) 5591 (12.5) 469 (10)
Total 14,256 1578 (11) 1,496 44,646 4,709

SD = Special District

A value in the parenthesis indicates the respective proportion for each zone/special district from the total outbreaks,
cases and deaths recorded during the nine year

Based on the report of symptomatic diagnosis the outbreaks were caused by seven diseases, namely Anthrax,
Blackleg, Hemorrhagic Septicemia (HS), Foot-and-Mouth disease (FMD), Contagious Bovine Pleuro-pnuemonia
(CBPP), Lumpy Skin Disease (LSD) and Rabies. The highest proportion of outbreaks were caused by blackleg
(40.6%) followed by HS (26.3%), LSD (16%), anthrax (11.4%), FMD (4.7%), CBPP (0.8%) and rabies (0.3%) in
that order. LSD was responsible for the highest proportion of morbidity cases (35.9%) followed by FMD (26.2%).
Blackleg and LSD were the leading causes of cattle mortalities, which accounted for 31% and 30.2% of the deaths
recorded respectively. In contrast, the lowest number of outbreaks, morbidity and mortality of cattle was report to
be rabies (Table 2).

Table 2. Number of outbreaks, morbidity and deaths reported during 2007-2015 in SNNPRS

Diseases  Outbreaks Morbidity cases Mortality cases
Total Proportion (%) Total Proportion (%) Total Proportion (%)
number number number

Anthrax 170 11.4 1,604 3.6 715 15.2

Blackleg 607 40.6 9,092 20.4 1,461 31.0

CBPP 12 0.8 320 0.7 48 1

FMD 71 4.7 11,700 26.2 123 2.6

HS 393 26.3 5,844 13.1 905 19.2

LSD 239 16 16,043 35.9 1,420 30.2

Rabies 4 0.3 43 0.1 37 0.8

Total 1,496 100 44,646 100 4,709 100
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When the temporal pattern of top five most frequently occurred disease outbreaks was evaluated over the nine
years period, all diseases showed a tendency to decline with time. The highest number of outbreaks from all causes
was recorded in 2008 while the lowest in 2015. FMD outbreaks were not recorded during the period 2007-2009.
Since the total number of outbreaks caused by CBPP and rabies were so small that it was not possible to clearly
show the temporal pattern of the diseases (Figure 1).
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Figure 1. Temporal distribution of major cattle disease outbreaks in SNNPRS from 2007-2015

The spatial distribution of the seven diseases reported during the nine year period has been shown by zone and
special district in Table 3. It was shown that more than 50% of anthrax outbreaks were reported from two zones
(Wolaita and Sidama) and about 56% blackleg, 72% HS and 34.7% LSD reports were from Sidama zone. CBPP
outbreaks were reported from Gamo-Gofa, South Omo and Guraghe zones and Basketo special district while rabies
from Sidama, Sheka and South Omo zones only.

Table 3. Spatial distribution of disease outbreaks recorded by disease type

Zone/special District  No. of outbreaks recorded by disease type

Anthrax ~ Blackleg =~ CBPP FMD HS LSD Rabies  Total
Alaba SD 21 1 0 1 0 6 0 29
Amaro SD 0 0 0 0 1 0 0 1
Basketo SD 0 1 2 0 0 0 0 3
Benchi Maji 3 1 0 7 3 6 0 20
Burji SD 1 0 0 1 0 1 0 3
Dawuro zone 1 1 0 0 1 0 0
Derashe SD 0 3 0 0 0 0 0
Gamo Gofa zone 3 17 5 3 1 12 0 41
Gedeo zone 0 0 0 1 1 1 0 3
Guraghe zone 0 65 1 9 44 40 0 159
Hadiya zone 5 15 0 11 5 10 0 46
Kefa zone 10 66 0 16 36 36 0 164
Kembata Ta. Zone 13 10 0 1 1 2 0 27
South Omo zone 1 12 4 2 3 5 1 28
Sheka zone 0 1 0 1 1 6

33 Published by IDEAS SPREAD



as.ideasspread.org Agricultural Science Vol. 1, No. 1; 2019

Sidama zone 50 340 0 14 283 83 2 772
Silti zone 8 5 0 2 1 7 0 23
Wolaita zone 54 69 0 2 13 27 0 165
Total 170 607 12 71 393 239 4 1496

SD = Special district

The number of cattle vaccinated in nine years’ period against the seven diseases reported is presented in Table 4.
It was noted that nearly 2 million cattle were vaccinated for all diseases during the period; however, the vaccination
coverage varied from disease to disease. The highest proportion of vaccination was done for LSD (36.8%) and
the lowest for CBPP (0.3%) while no vaccination was done for rabies.

Table 4. Vaccine coverage of outbreak by disease in nine years’ (2007 — 2015 GC) in SNNPR

Year Number of cattle vaccinated by disease types

Anthrax Blackleg CBPP FMD HS LSD Rabies  Total sum
2007 15239 73370 0 0 61156 43520 0 193,285
2008 19620 82680 0 0 92201 21280 0 215,781
2009 25516 67698 2194 0 60893 40560 0 196,861
2010 21246 62835 0 824 31731 97257 0 213,893
2011 57947 43503 0 86000 32561 50300 0 270,311
2012 9790 56605 0 14783 72939 142373 0 296,490
2013 14150 37304 0 35393 34653 175207 0 296,707
2014 20222 53286 3500 750 29224 21390 0 128,372
2015 7665 18019 0 500 864 133034 0 160,082
Total 191,395 495,300 5694 138,250 416,222 724,921 0 1,971,782

Seasonal distribution of outbreaks from each disease is presented in Table 5. It can be noted that disease outbreaks
from all causes, except rabies, were reported in all seasons of the year. However, the highest frequency of
occurrence especially due to blackleg, FMD, HS and LSD was recorded in the early dry season (Sep - Nov).
Anthrax outbreaks were relatively higher in the dry (29.4%) and early dry (27.1%) seasons than in other seasons.

Table 5. Seasonal distribution of cattle disease outbreaks in SNNPR (2007 —2015)

Total outbreaks Diseases
Season Anthrax Blackleg CBPP FMD HS LSD Rabies
Long rainy (June-Aug) 356 (23.8) 31(18.2) 148(24.4) 5(41.7) 11(15.5) 100(25.4) 61(25.5) 0
Early dry (Sept -Nov) 459 (30.7) 46(27.1) 183(30.1) 1(8.3) 23(32.4) 104(26.5) 101(42.3) 1(25)
Dry (Dec-Feb) 383 (25.6) 50(29.4) 159(26.2) 1(8.3) 22(31) 100(25.4)  49(20.5) 2 (50)
Short rainy (Mar-May 298 (20) 43(25.3) 117(19.3) 5(41.7) 15(21.1) 89(22.6) 28(11.7) 1(25)
Total 1496 170 607 12 71 393 239 4

Values in the parenthesis indicate the proportion of disease outbreaks in each season.

Seasonal distribution of morbidity cases from each cattle disease during the study period has been shown in Table
6.Morbidity cases from all diseases were reported across all the seasons; however, as with outbreak reports,
morbidity cases from blackleg, FMD, HS and LSD were relatively higher in the early dry than in other seasons. In
contrast, anthrax cases were higher in the short rainy than in other seasons. Although the total cases from CBPP
are fewer compared to other diseases, the frequency of occurrence was relatively higher in the long rainy season.
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Table 6. Seasonal distribution of morbidity from each cattle disease outbreak reported in SNNPR (2007 —2015)

Seasons Number (%) morbidity cases from each disease Total cases

Anthrax Blackleg CBPP FMD HS LSD Rabies
Early dry 329(20.5) 3824(42.1) 30(9.4) 4654(39.8)  2277(39) 7776(48.5) 12(27.9) 18,902
Dry 374(23.3) 1061(11.7)  13(4.1) 3000(25.6)  1053(18) 1644(10.2) 17(39.5) 7,162
Shortrainy  568(35.4) 2479(27.3) 70(21.9)  2298(19.6) 1150(19.7) 1558 (9.7) 14(32.6) 8,137

Longrainy 333(20.7) 1728 (19)  207(64.7) 1748(14.9) 1364(23.3) 5065(31.6) 0 10,445
Total 1604 9092 320 11700 5844 16043 43 44,646

Values in parenthesis are proportion of cases from the disease in each season.

4. Discussion

Total number of cattle disease outbreaks reports expected from Southern Nations Nationalities and Peoples’
Regional State (SNNPRS) during the nine-year’s period (2007 to 2015 G.C) was 14,256 but the reports retrieved
from MoLF disease data base was only 1,578 (11%). This shows that 89% of the reports were missing due to
irregularity of reporting by the zones in the region. Based on the available reports a total of 1,496 outbreaks with
44,646 morbidity cases and 4,709 deaths were occurred in cattle in the region from 2007 — 2015. The outbreaks
were caused by blackleg (40.6%), HS (26.3%), LSD (16%), anthrax (11.4%), FMD (4.7%), CBPP (0.8%), and
rabies (0.3%) in decreasing order of their proportion which agrees with Berhanu and Shibru, 2016). According to
the proportion of morbidity cases observed the diseases were ranked as LSD (35.9%), FMD (26.2%), and blackleg
(20.4%), HS (13.1%) anthrax (3.6%), CBPP (0.7%) and rabies (0.1%) in descending order.

Analysis of the temporal pattern of disease occurrence over the nine-year period showed a decreasing trend in the
number of outbreaks. It is difficult to associate this change with the application of effective control measures such
as prophylactic vaccination because the annual vaccination coverage didn’t show considerable increase over the
reporting period (Mondal and Yamage, 2014). Although disease outbreaks were recorded in all the seasons of a
year, more outbreaks were noted in the early dry season (September through November), which comes after the
long/heavy rain season (June - Aug) and outbreaks were relatively lower in the short rainy season (Mar-may).

Blackleg was also responsible for the highest proportion of deaths (31%) over the nine year period and its outbreak
was noted in the early dry (30.1%) season while the lowest in the short rainy (19.3%) season. This is nearly similar
with the study conducted in India by Sivakumar et al., 2012 (33.03%) from season March to May. The seasonal
occurrence of the disease is mainly observed in early dry (Sept — Nov) (30%) followed by dry (Dec — Feb) (26%)
seasons which indicated that the occurrence of disease depends on seasons (Andrew and Windsor, 2004).
Outbreaks are often associated with alternating heavy rainfall and drought, and high temperatures (Parker et al.,
2002). Immature animals and those in good condition are relatively more susceptible and hereditary differences in
susceptibility have also been observed (Bayissa et al., 2011).

For this retrospective data, the highest number of outbreak was held by blackleg (40.6%) followed by
heamorrhagic septicemia (26.3%). Blackleg is associated with areas of high humidity and occurs during rainy
seasons. There is an agreement with Sutmoller et al., (2003).

HS was the second major cause of disease outbreak (26.3%) during the nine year period next to blackleg. It is a
fatal septicemia which is influenced by the season of the year. Its incidence was highest during early dry season
and similar to the retrospective study conducted in Bangladesh by Mondal and Yamage, (2014) in that HS resulted
in high outbreak (34%) in periods September through November (post-monsoon). The occurrence is mostly in the
transition period from wet season to dry or cold weather. The seasonal variations and mortality pattern of
Hemorrhagic Septicemia and found that the mean Hemorrhagic Septicemia mortalities increased with increase in
rainfall (Sivakumar et al., 2012; Bisht et al., 2006). Moist conditions also prolong the survival of the HS organism
(P. multocida), and thus the disease tends to spread more rapidly during the monsoon season when rice cultivation
also brings about movements of animals. This concept agrees with the concept of Mondal and Yamage, (2014).

LSD accounted for the highest (35.92%) proportion of cases over the nine-year period and it was responsible for
the highest proportion of deaths (30.2%) next to blackleg. The proportion of LSD outbreaks (42.3%) and morbidity
cases (48.5%) were found to be higher in the early dry season than in other seasons. This result is due to the fact
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that LSD is a viral infectious disease of cattle that disseminate through vectors and this season is favorable for
vector (culex mirifinces and others) multiplication/reproduction (Berhanu and Shibru, 2016; Abera et al., 2015).

Although anthrax ranked fourth in its contribution for the outbreaks recorded, it was responsible for the highest
case fatality rate (44.6%) which contradicts the result of Mondal Yamage, 2014. It is true that anthrax is a per-
acute disease that causes sudden death in livestock and very important cattle disease among others. Anthrax has
great impact in human social life in that it causes wealth loss (per-acute death of cattle), zoonotic importance to
human, sometimes ignorance of area where carcass were dropped. Anthrax outbreaks were recorded in all the
seasons but more frequently in the early dry (27.1%) and dry (29.4%) (Bahiru ef al.,2016) seasons than in the short
rainy (25.3%) and rainy seasons (18.2%). The study conducted in Bangladesh by Mondal and Yamage, (2014)
stated that environmental factors, including high ambient temperature and relative humidity that provide a situation
for germination of anthrax spores from infected carcasses thrown into flood waters or in open fields may favor the
presence of anthrax. The cases of anthrax were seen to occur more commonly in the short rainy (spring season)
(35.41%) than the other seasons. This report relatively agrees with Teklu et al., 2015. This is possibly due to the
fact that this season is often hot and the condition is favorable for spore formation, hence, it is likely true that
anthrax can relatively occur at higher rate in the short rainy (spring) seasons (Radostits ef al. 2007 and Coherence
and Fraser, 2006) who stated that animals become readily infected with anthrax, when the minimum daily
temperature is above 15°C. Furthermore, the animals’ crowds together at drinking points as water sources become
scarce. The outbreak occurred during the hot and humid transition period between the dry season and the wet
season. The soil was also significantly disturbed during this time (cultivation season), which possibly disturbed
old anthrax grave sites. This agrees with the concept of Shiferaw, (2004).

FMD is one of outbreak occurred in the study area with total proportion of 4.7%. The number of outbreaks
increased during early dry and dry seasons, probably due to the favorable environmental conditions of dry weather,
dry winds and moderately high relative humidity. This is also the time of the year when migration and movement
of livestock is common, especially in rural livestock fairs (Amitha et al., 2014). The disease occurrence is highest
in early dry season (Sept — Nov) (32.4%). Seasonally, the highest number of FMD cases report was found to be
registered in early dry season (39.8%) followed by dry seasons (25.6%) (Mondal and Yamage, 2014). The reason
for the highest occurrence may be due to massive movement of cattle population for seek of pasture and water
points. So that, many herds of cattle meets at such places, thereby hastening the spread of infection from one herd
to another (Genchwere and Kasanga, 2014).

Generally, outbreaks develop when a large population of susceptible animals is present. If immunized animals are
present in the herd, then outbreaks cannot occur until a sufficient number of young, non-resistant animals have
been bred or non-immune animals from outside are introduced in the herd (Smith, 1995). Vaccination programs
are effective when a large proportion of the population is protected: usually at least 72% of the susceptible cattle
need to be vaccinated (Muleme, 2012).

The result of high proportion rate shows as due to lack of attention for the Prophylaxis Vaccination of animals in
the area (Berhanu and Shibru, 2016).

5. Conclusion and Recommendation

The retrospective study of disease outbreak data base revealed that anthrax, blackleg, CBPP, FMD, HS, LSD and
rabies were the major causes of disease outbreak in cattle in Southern Nation Nationalities and Peoples’ Regional
State (SNNPRS). However, the reporting rate over the nine year period was noted to be only 11% and
approximately 89% of disease outbreak reports expected from the region were missed. Based on the retrieved data,
blackleg was noted to be the leading cause of disease outbreak in cattle followed by HS while rabies accounted
for the least proportion of outbreaks. The occurrence of outbreak was mainly season dependent. Seasonally, the
dominant disease outbreak was occurred in early dry season. The vaccination coverage of study area was found to
be smaller than the recommend level that is about 1.97 million cattle were vaccinated in nine year’s period.

Based on the above conclusion, the following recommendations are forwarded:

*  Outbreak investigation in the region was based mainly on symptomatic diagnosis and history from farmers.
Thus, veterinarians working at district level need to be supported by confirmatory diagnostic techniques
specific to each disease.

*  Retrospective study has shown that cattle disease outbreaks occur in all the seasons of the year. This warrants
the need for implementation of awareness creation among veterinarians and policy makers and strategic
disease prevention program through vaccination, which should be considered before the anticipated season
of outbreak for each disease.
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*  Since some of cattle diseases were zoonotic and life threatening, enhancing the awareness of livestock
keepers about the disease is of paramount importance.

Conflict: There is a high internet access problem in area.
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