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Regulation and expression of fatty acid elongase-5
(ELOVL5) gene in the fatty liver tissue of goose
subjected to overfeeding.
Osman RH, Gong D, Liu L, Kamel A, Abdalhag MA, Algam
TA and Baraka KF.
Online J. Anim. Feed Res., 9(3): 110-115, 2019; pii:
S222877011900014-9
Abstract
Fatty acid elongase ELOVL plays an important role in the synthesis of long-chain polyunsaturated fatty acids (LCPUFA).
The aim of this study was to investigate regulation and expression of ELOVL fatty acid elongase 5 gene in the fatty liver
tissue of goose after feeding on a carbohydrate-rich diet. To understand how the Elovl5 was down-regulated in the
context of fatty liver, we treated goose primary hepatocytes with fatty liver-related factors, including high levels of
glucose, fatty acids and insulin. Together, the present study suggested that the reduction of Elovl5 expression is required
for the development of goose fatty liver. We hypothesized that ELOVL5 are involved in goose fatty liver development. To
address this, we determined the response of goose ELOVL5 gene to overfeeding and their expression in goose liver and
primary hepatocytes with some related factors such as glucose, fatty acid and insulin. Expression data indicated that
ELOVL5 was significantly reduced after a period of force-feeding lasting 2 weeks of overfeeding. In primary hepatocytes,
gene expression was not affected by glucose and palmitate treatment while expression reduced by high level of insulin
50mM and 100mM. Also when we treated with 0.25Mm of Oleate the expression level rapidly down-regulated.
Keywords: Fatty liver, Goose, ELOVL fatty acid elongase-5, Overfeeding
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Research Paper
Challenges of dairy production and marketing in
urban and peri-urban areas of Amhara region,
Ethiopia.
Moges N, Getu A, Guadu T, Bogale B, Mengistu A, Tesfaye
Sh.
Online J. Anim. Feed Res., 9(3): 116-124, 2019; pii:
S222877011900015-9
Abstract
Dairy production is an important component of livestock farming in Ethiopia. The huge and diverse livestock population,
varied and favorable agro-ecology is good for dairy production to answer the demands for dairy products in urban and
peri-urban areas. The aim of the study was to assess the challenges of dairy production and marketing in urban and periurban areas of Amhara region. Therefore, a total of 885 households were randomly selected for interview. In the dairy
farm, the major feed resources used by the households were natural pasture (4.5%), concentrate feed (60.9%) and both
pasture and concentrate feed (34.1%). According to the information stated by the respondents industrial by products
(6.0%), hay (20.5%), straw and brewery by products (0.7%) were used as important feed resources, while 97% of the
overall respondents stated that water available was accessible throughout the year. Whereas, the major challenges for
dairy production interims of diseases in the current studied areas were mastitis (11.5%), ectoparasite infestation
(10.6%), lumpy skin disease (2.7%) and foot mouth disease (1.9%). In addition, milk production and marketing system
in the areas were highly challenged by disease prevalence, feed scarcity feed quality, and distant traveled to sell milk and
seasonal price variation. Developmental constraints were also reported like lack of infrastructure and finance, poor
education of households, seasonality of supplies and the lack of market and marketing infrastructure and facilities. On the
same time reproductive problems like sterility, abortion, immature birth, retained placenta, repeat conception and
dystocia with the proportion of 3.6, 23.7, 1.8, 9.9, 17.9, 9.1 and 34% respectively were reported. Therefore, feed scarcity
throughout the year, disease prevalence and veterinary service problem are some of the identified challenges. So,
appropriate research work, development, policy and crosscutting interventions should be taken in to account to make
improve the dairy industry
Keywords: Dairy Production, Marketing, Urban, Peri Urban, Amhara, Ethiopia.
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Assessment of prescription patterns of veterinary
drugs in Gondar, north west Ethiopia.
Berihun B, Kebede E, Birhan M and Mohammed A.
Online J. Anim. Feed Res., 9(3): 125-133, 2019; pii:
S222877011900016-9
Abstract
Veterinary drugs play an important role in the control and prevention of
animal disease, but have the potential to cause harm if not used
rationally. Irrational prescription of drugs is a common occurrence in veterinary clinical practice. To evaluate the
prescription patterns of veterinarians and animal health workers in Gondar town of three veterinary clinics, Northwestern
Ethiopia. A retrospective study was conducted using a systematic random sampling method of 1000 patient’s encounters.
Data were collected from prescription and case books retained in the clinic for the last two years. Average number of
drugs per encounter in these health facilities was 1.291. Generic prescribing was low at 88.40% while encounters with
antibiotic prescription were high at 44.4%. About 98.20% of prescribed drugs were listed in the national veterinary drug
list while 64.4% of encounters had at least one injection prescribed. The most commonly prescribed drugs were
Albendazole 330(25.6%), Oxyteteracycline 243(18.8%), Ivermectin 157(12.16%), Penicillin and Streptomycin fixed
combination 133(10.3%), Acaricides 108(8.3%), vitamin supplements 77(6%), and other drugs including gastrointestinal
stimulants, Anti-acids, anti-inflammatory drugs, lubricants and anti-foaming agents 243(18.8%). Among a total of 1000
animal patient encounters, only 158(15.8%) prescription contain name of the prescriber, while 128(12.8%) of
prescriptions have signature of the prescriber and 109(10.9%) of prescriptions contained qualification of the prescriber.
The prescribing practices for antibiotic, genetic drug and injection shows deviation from the standard recommended by
WHO, so it should be improved. On the other hand, polypharmacy, generic prescribing and prescribing from Ethiopian
veterinary drug list were not found to be a problem in this study. Further comprehensive studies on medication error are
necessary to investigate the scale of problem and their economic impact.
Keywords: Assessment, irrational drug use, Prescription, Rational Veterinary
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Research Paper
The influence of dried brewery grain in broiler diets
on production performance.
Kuleile N, Adoko G and Nkheche M.
Online J. Anim. Feed Res., 9(3): 134-138, 2019; pii:
S222877011800017-9
Abstract
As a result of high feed costs in Lesotho the majority of farmers
especially those producing under semi intensive are diluting commercial
feeds with a non-conversional feeds such as dried brewery grain (DBG) in order to increase the quantity and to lower the
costs of feeds. In most cases this practice resulted in poor broiler performance and low carcass yields because of high
inclusion rates. A completely randomized study with four dietary treatments was undertaken at the National University of
Lesotho farm. The aim of the study was to investigate the effect of DBG inclusion in broiler diets during growing and
finishing and to determine the dilution or the inclusion rate that can maintain broiler performance and carcass yields like
commercial feeds. Dietary treatments were made up of control represented by commercial feeds and three inclusion rates
of DBG at 25, 50 and 75% respectively. A total of 360 day-old Ross 308 chicks were randomly assigned to four
treatments replicated four times. A total of ten birds per replicate were used for carcass parameters determination. Feeds
and water were provided on ad libitum basis. Light was provided for maximum of 20 hours per day. Performance data
were collected on weekly basis as average feed intake, growth rate, body weight, feed conversion ratio and mortality
while carcass parameters were collected at the end of finishing phase on carcass weight, dressing percentage, gizzard and
intestinal weight. The feeding experiment lasted for four weeks. The dietary treatments had a significant (P<0.05) effect
on average feed intake, growth rate, body weight, feed conversion ratio, carcass weight, dressing percentage, gizzard and
intestinal weights whereby broilers under control and 25% DBG had similar and better performance than animals in other
treatments except for gizzard and intestinal weight which were higher in 75% DBG. The higher fibre content of DBG was
found to be the limiting factor in the utilization by broiler especially at inclusion rate beyond 25%. Cost benefit analysis
indicated that there was a 21% reduction in feed costs when using 25% DBG in broiler diets. It was concluded that 25%
DBG inclusion rate is the one giving similar production performance and carcass yield to the commercial feeds except for
the visceral parts. Therefore farmers can include the DBG up to 25% in broiler feeds for optimum performance and
carcass yield between growing and finishing stages and save 21% in feed costs.
Keywords: Dried brewery grain, Commercial feeds, Broiler performance, Carcass parameters, Feed costs.
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Research Paper
Assessment of major reproductive disorders of dairy
cows in Gondar town, north west Ethiopia.
Simeneh Y and Moges N.
Online J. Anim. Feed Res., 9(3): 139-145, 2019; pii:
S222877011800018-9
Abstract
A cross sectional study was conducted in Gondar town from November
2016 to April 2017 with the objectives of determining the prevalence
rate of major reproductive health problems of dairy cows and assessing
risk factors with roles in predisposing to reproductive problems. Cross sectional questionnaire survey and regular followup were used to determine reproductive parameters and abnormalities. The study was carried out on a total of 316 dairy
cows. From the total study animals 25% (n=79) were affected by at least with one reproductive health problem. Among
the problems repeat breeder, retained fetal membrane, abortion and anestrous were mostly found with their respective
prevalence of 6.96%, 6.01%, 3.48% and 2.53%. The overall prevalence of reproductive problems were significantly
(P<0.05) influenced by breed, production system, age, parity, body condition and hygiene. Generally the current finding
revealed that reproductive health problems commonly exist in the study area through their percentage and types vary
from time to time; hence, regular reproductive health management and proper formulation of ration could be the possible
solutions to alleviate the problems encountered in different production systems. From the different risk factors studied
BCS and parity were significantly associated with reproductive health problems. From this study feeding, housing and
health managements should be restudied and improved to reduce the incidence of reproductive problems. This study
showed that reproductive disorders highly affected the reproductive performance of dairy cows. Further detailed studies
on the major reproductive health disorders in the area should be carried out.
Keywords: Dairy cows, Gondar town, Reproductive health problems.
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ABSTRACT: Fatty acid elongase ELOVL plays an important role in the synthesis of long-chain polyunsaturated
fatty acids (LCPUFA). The aim of this study was to investigate regulation and expression of ELOVL fatty acid
elongase 5 gene in the fatty liver tissue of goose after feeding on a carbohydrate-rich diet. To understand how
the Elovl5 was down-regulated in the context of fatty liver, we treated goose primary hepatocytes with fatty
liver-related factors, including high levels of glucose, fatty acids and insulin. Together, the present study
suggested that the reduction of Elovl5 expression is required for the development of goose fatty liver. We
hypothesized that ELOVL5 are involved in goose fatty liver development. To address this, we determined the
response of goose ELOVL5 gene to overfeeding and their expression in goose liver and primary hepatocytes
with some related factors such as glucose, fatty acid and insulin. Expression data indicated that ELOVL5 was
significantly reduced after a period of force-feeding lasting 2 weeks of overfeeding. In primary hepatocytes,
gene expression was not affected by glucose and palmitate treatment while expression reduced by high level
of insulin 50mM and 100mM. Also when we treated with 0.25Mm of Oleate the expression level rapidly downregulated.
Keywords: Fatty liver, Goose, ELOVL fatty acid elongase-5, Overfeeding

INTRODUCTION
Fatty acids are one of the important sources of energy in the cell biology are always play vital role in the regulation of
cellular signaling by the reflecting the cellular homeostasis. The cell metabolic state is influences the lipid pool in by
two ways; on one hand it alters the lipid storage lipid and on the other hand it alters fatty acid oxidation in order to
generate energy.
Seven different types of ELOVL proteins were found in mammals, which includes both enzymes ubiquitously
expressed and some which are tissues specific enzymes. They are characterized as monosaturated and polysaturated
fatty acid elongases. Elovl3, Elovl6, Elovl1 and Elovl7 belong to the saturated and monounsaturated fatty acid
elongases while the Elovl2, Elovl4 and Elovl5 are classified into polysaturated fatty acid elongases (Leonard, et al.,
2004). The Elovl5 was extremely expressed in testis, adrenal glands and liver, it has been found to be expressed, to
some extent, in all tissues tested (LEONARD, et al., 2000). The which enzyme has been reported to play an important
role in liver development during the postnatal stage in rat (Wang, et al., 2005). Elovl5 was reported to be involved in
elongation of polyunsaturated fatty Acyl-CoA substrates of 18 and 20 carbons in length (Parker-Barnes, et al., 2000,
Moon, et al., 2001, Inagaki, et al., 2002, Wang, et al., 2005). In rat primary hepatocytes cell the Elovl5 expression an
increased elongation of arachidonic acid (20:4, n-6) and eicosapentaenoic acid (20:5, n-3) into adrenic acid (22:4, n6) and docosapentaenoic acid (22:5, n-3) (Wang, et al., 2008). The highly expression gave rise to changed fatty acid
content, which in turn affected the lipid and carbohydrate composition. Elovl5 deletion lead to develops hepatic
steatosis in mouse with increased hepatic cholesterol and triglyceride levels by increasing activation of sterol
regulatory element-binding protein-1c (SREBP-1c) and its target genes (Moon, et al., 2009). The levels of arachidonic
acid (20:4, n-6) and docosahexaenoic acid (22:6, n-3) were reduced in this mouse model. However, there was an
increased elongation activity of ELOVL2 and ELOVL6, pointing towards compensation of these enzymes in the Elovl5ablated mice.
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In this study, we are used diet content high carbohydrate for fed Landes geese for 19 days, at which time the
average weight of a fatty liver could reach 800g, approximately more than 10 time than the normal weight. We
hypothesized that goose liver Elovl5 was involved in the development of fatty liver in a different way. To test this,
Landes geese were normally fed or overfed, and their livers were used for transcriptome analysis with RNAsequencing (RNA-seq) technology. The differentially expressed gene resulted from this analysis was subjected to
further bioinformatics analysis. Indeed, Elovl5 was extremely differentially expressed gene, and a majority of Elovl5
was down-regulated in overfed geese compared to normally fed geese. This result was verified by quantitative PCR.
MATERIALS AND METHODS
Ethical approval
The care and treatment of experimental animals conformed to the “Guide for the Care and Use of Laboratory
Animals” of Yangzhou University. All procedures performed in this study involving animals were in accordance with the
ethical standards and approved by the Animal Ethical and Welfare Committee of Yangzhou University.
Animals experiment
A total of 36 Healthy Landes geese one-day-old were purchased from Wu Wang Farm (Chuzhou, China) and
randomly divided into two groups, i.e., a control and an overfeeding group. The geese were raised under the condition
of natural light and temperature. The control geese were allowed ad libitum feeding of cooked maize, while the
overfed geese were provided with a diet that contains cooked corn, 1% plant oil and 1% salt. All the geese were kept
in a cage with free access to water. For the overfeeding group, a 5-day-long pre-overfeeding was performed to prepare
the geese for formal overfeeding, which lasted 19 days. During the pre-overfeeding period, the feed intake of the
geese was gradually increased from 100 g to 300 g per day. The formal overfeeding began at 70-day-old of the
geese. The following protocol was applied: in the first 5 d the daily feed intake (3 meals a day) reached 500 g,
followed by 800 g of daily feed (4 meals a day) for the following week and 1,200 g of daily feed intake (5 meals a day)
for the remaining days. The geese were sacrificed at 70, 77, 84 and 89 days of age. The livers from the geese were
snap-frozen in liquid nitrogen and stored at -70 °C until use.
Preparation of goose primary hepatocytes
Hepatocytes were isolated from Landes goose embryos at 23 days’ post-hatch. The preparation was performed
as previously described (Osman, et al., 2016b). After the primary hepatocytes were obtained, the cells were dilute
with culture medium to 1 × 106 cells/ml, plate 1 × 106 cells per well in 12-well dishes, followed by incubation in 5%
CO2 incubator until treatment. The media was renewed at first 6 h of incubation and every 24 h for later incubation.
Treatment of cultured goose primary hepatocytes with glucose, fatty acids and insulin
The isolated hepatocytes were cultured for at least 24 h before any treatments. The cell culture treatment was
performed as previously described (Osman, et al., 2016a). The control cells were treated with serum free culture
media containing 11.6lL/mL of HCl. All the primary hepatocytes were rinsed with PBS twice, followed by harvesting
the cells at the end of treatment with 1 mL TRIzol Reagent (Cat. No. 15596026, Life, USA) per well.
Isolation of total RNA and ampliﬁcation to cDNA:
Total RNA was extracted by TRIzol (Tiangen Biotech (Beijing) Co., Ltd.) from the liver of the overfeeding and
control group, according to manufacturer's instructions. RNA was eluted in nuclease-free water and was subjected to
DNAase treatment to remove genomic DNA. Both the quality and quantity of total RNA were assessed at OD
A260/A280 values were ranged between 1.8 to 2, indicating high quality RNA using a NanoDrop®
Spectrophotometer (Nano Drop Technologies, Inc. Wilmington, DE, USA). Samples were stored at −70 ºC before
reverse transcription was performed. We reverse-transcribed 2 μg of RNA per sample following the manufacturer's
instructions SuperQuickRT cDNA kit (CWBIO). The cDNA was stored at −20 ºC until analysis.
Determination of mRNA abundance by quantitative PCR
Quantitative analysis on gene expression was previously described (Zhang et al., 2013). Briefly, expression
levels of ELOVL fatty acid elongase5 gene in the liver of the overfed and normally fed geese as well as the treated
goose primary hepatocytes was performed with SYBR® Green Master Mix kit (Vazyme Biotech Co., Ltd). The primer for
quantitative PCR was listed in Table 1. The glyceraldehyde-3-phosphate dehydrogenase gene (GAPDH) gene was used
as an internal control gene for normalization. Cycle threshold (Ct) was determined with the supplied software. The
relative mRNA abundance of genes of interest was calculated using 2 -ΔΔCt and presented as fold change over control
using the method previously described (Livak and Schmittgen, 2001).
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Bioinformatics analysis
ELOVL fatty acid elongase5 and GAPDH genes primers were designed by Premier5® Software (PremierBiosoft,
Palo Alto, CA, USA) and figures were constructed by Graph pad version 5 software.
Statistical analysis
Statistical analysis was performed using SPSS 16.0 (SPSS China, Shanghai, China) for Windows. The statistical
significance of differences among the means of the control and different treatments was determined by one-way
analysis of variance. A P<0.05 was considered statistically significant.
Table 1 - Primers used in this study
Gene

Forward 5’-3’

Reverse 5’-3’

Product size

ELOVL5

ATTCTGATACTCTTTCCTCCTC

TCCAGCAATGCGTCCTTA

235 bp

GAPDH

GCCATCAATGATCCCTTCAT

CTGGGGTCACGCTCCTG

200 bp

Fatty acid elongase-5 (ELOVL5), The glyceraldehyde-3-phosphate dehydrogenase gene (GAPDH)

RESULTS
Induction of ELOVL fatty acid elongase5 gene in goose fatty liver by overfeeding
ELOVLs play an important role in mammalian LCPUFA and EFA metabolisms, which may have involved in
regulate some biological processes and several metabolic disorders. As the gene has not been cloned and sequenced
yet in goose, cDNA was synthesized from liver total RNA as template to specifically amplify the complete coding
sequences (CDSs) of the gene with the primers designed based on the sequences of their duck counterparts. The
amplicons were subsequently cloned, and several clones were sequenced. The sequence result was also validated by
RNA-seq analysis of goose liver transcriptome that we performed. Bioinformatics analysis indicated that the
sequences of the amplicons shared 98% identity to duck sequence, which confirmed the cloned amplicons was
indeed goose ELOVL5 genes. Moreover, the predicted amino acid sequence of goose ELOVL5 shared 98, 94 and 93%
homology to the counterparts of other animals, including duck (A. platyrhynchos), turkey (Meleagris gallopvo) and
chicken (Gallus gallus), respectively (Table 2), suggesting the gene was considerably conserved among avian species.
Table 2 - Comparisons of goose ELOVL fatty acid elongase5 nucleotide sequences with their counterparts of some
other animals
Species

GenBank accession number

Length (pb)

Nucleotide identity (%)

Duck

XM_005009190.2

888

98

Turkey

XM_003204431.3

888

94

Chicken

XM_015284840.1

887

93

Fatty acid elongase-5 (ELOVL5), The glyceraldehyde-3-phosphate dehydrogenase gene (GAPDH)

Regulation of ELOVL5 by-related factors in goose primary hepatocytes
To identify whether the differentially expressed of ELOVL fatty acid elongase-5 gene was regulated by fatty liverassociated factors, we treated goose primary hepatocytes with different levels of glucose, free fatty acids (palmitate &
oleate) and insulin. Data indicated that ELOVL5 has not been affected by glucose treatment (5.5, 25 and 50 mM)
(Figure 2), while in Insulin 50mM and 100 was significantly inhibited (P<0.05) the expression of ELOVL5 gene (Figure
3), 0.25mM but not 0.5mM Oleate has significantly (P<0.05) reduced only the expression of the gene (Figure 4), and
0.25mM and 0.5mM Palmitate also did not significantly
induced the expression of the genes, though the expression of
the gene was slightly increased in the cells treated with
0.25mM oleate vs. control (Figure 5).
Figure 1. Regulation of ELOVL fatty acid elongase5 gene in the
livers of the overfed vs. normally fed geese. The messenger RNA
abundance was determined by quantitative PCR. The control group
consists of the geese that were normally fed, while overfeeding group
consists of the geese that were overfed for 0, 7, 14, and 19 days (i.e.,
the overfed geese at 70, 77, 84 and 89 days of age). The messenger
RNA abundance in the overfeeding group was presented as fold
change over the control group. N=6. * denote P<0.05 vs. control, all
data are presented as means ±SEM.
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Figure 2. Messenger RNA expression of ELOVL fatty acid
elongase5 gene in goose primary hepatocytes treated
with vs. without glucose. The expression of the genes
was determined by quantitative PCR. Primary
hepatocytes isolated from goose embryos at 21 days of
hatch were treated with 25 mM, and 50 mM glucose in
serum-free media, while primary hepatocytes untreated
with glucose were used as control. N=3. The average
mRNA abundances of the genes in the hepatocytes
treated with different levels of glucose are presented as
fold change over the control. N=3. All data are
presented as the means ± SEM.

Figure 3. Messenger RNA expression of ELOVL fatty acid
elongase5 in goose primary hepatocytes treated with
vs. without insulin. The expression of the genes was
determined by quantitative PCR. Primary hepatocytes
isolated from goose embryos at 21 days of hatch were
treated with 50 mM, and 100 mM insulin in serum-free
media, while primary hepatocytes untreated with insulin
were used as control. N=3. The average mRNA
abundances of the genes in the hepatocytes treated
with different levels of insulin are presented as fold
change over the control. N=3. *denote P<0.05 vs.
control. All data are presented as the means ± SEM.

Figure 5. Messenger RNA expression of ELOVL fatty acid
elongase 1/2 in goose primary hepatocytes treated with
vs. without Oleate. The expression of the genes was
determined by quantitative PCR. Primary hepatocytes
isolated from goose embryos at 21 days of hatch were
treated with 0.25 Mm and 0.50 mM Oleate in complete
cell culture media, while primary hepatocytes untreated
with oleate were used as control. N=3. The average
mRNA abundances of the genes in the hepatocytes
treated with different levels of oleate are presented as
fold change over the control. N=3. *denote P< 0.005
vs. control. All data are presented as the means ± SEM.

Figure 4. Messenger RNA expression of ELOVL fatty
acid elongase 5 in goose primary hepatocytes treated
with vs. without Palmitate. The expression of the
genes was determined by quantitative PCR. Primary
hepatocytes isolated from goose embryos at 21 days
of hatch were treated with 0.25mM and 0.5 mM
Palmitate in complete cell culture media, while
primary hepatocytes untreated with palmitate were
used as control. N=3. The average mRNA abundances
of the genes in the hepatocytes treated with different
levels of palmitate are presented as fold change over
the control. N=3. All data are presented as the means
± SEM.
113
To cite this paper: Osman RH, Gong D, Liu L, Kamel A, Abdalhag MA, Algam TA and Baraka KF (2019). Regulation and expression of fatty acid elongase-5 (ELOVL5) gene
in the fatty liver tissue of goose subjected to overfeeding. Online J. Anim. Feed Res., 9(3): 110-115. www.ojafr.ir

DISCUSSION
Goose, as the descendant of a migratory bird, has an excellent capacity to deposit fat in the liver (Hermier, et al.,
1991). In the goose industry, this capacity has been utilized for fatty liver (foie gras) production within 2–3 weeks of
overfeeding. In this study, at 19 day of overfeeding, the pheno topic data (body and liver weights, and the ratio of liver
weight to body weight) of the overfed group was signiﬁcantly (P<0.01) higher than the control group (Osman, et al.,
2016b).
Interestingly, the reduction of ELOVL5 was associated with the development goose fatty liver, which is opposite
to the observation that the induction of hepatic ELOVL5 expression is associated with increased total hepatic fat
content. ELOVL5was highly expressed in liver tissue and increased rapidly during the peak-laying period in laying hens
(Zhang, et al., 2017). The duck and turkey ELOVL5 activities were limited to C18 and C20 PUFA substrates, as found
in most vertebrate (Agaba et al., 2004, Gregory et al., 2010, Gregory et al., 2011) and invertebrate ELOVL5 enzymes
(Monroig, et al., 2012).
In the present study, we found that ELOVL5 was decreased expressed in the goose fatty liver after two weeks
from overfeeding period than control group. Pervious study suggested that the ducks and turkey ELOVL5 enzymes
activities were different from chicken ELOVL5, which has unique DPA to 24:5n-3 activity (Gregory et al., 2013; Gregory
and James, 2014). Gregory et al. (2013) found the relative abundance of the rats ELOVL5is lower of in the chickens.
We speculated that the expression of goose ELOVL5 gene was regulated by different transcriptional factor(s). Indeed,
we treated goose primary hepatocytes with higher dosages (25 or 50 mM) of glucose due to glucose transporter may
pump a large amount of glucose into the hepatocytes in the liver when insulin resistance occurs in goose fatty liver, in
addition to the diffusion of glucose, which may lead to intracellular glucose level much higher than blood glucose level
(Han et al., 2009). The fatty liver-associated factors (i.e., hypoinsulinemia, hypoglycemia and hypolipidemia) was
share in contribute to the reduction of the genes in goose fatty liver.
Moreover, the regulation expression of ELOVL5 gene by insulin and Oleate was different from that regulated by
glucose and palmitate in goose hepatocytes cells. Transcription factors and several hormones (insulin, T3,
glucocorticoids, and leptin) have no impact on hepatic Elovl-5 expression. Only PPARa, n-3 PUFA-enriched diets (Wang
et al., 2005), high-fat diets and obesity affect Elovl-5 expression. suppression of Elovl-5 in high-fat-fed mice correlates
with a decreased hepatic 20:4, n-6-to-18:2, n-6 ratio (Wang, et al., 2006).
CONCLUSION
The findings suggest the Elovl5 gene is an important role to the development of gooses fatty liver. Our data indicated
that goose fatty liver was different from other animal organism fatty liver in some respects, which supports the notion
that goose liver is a unique model for fatty liver study in birds. Importantly, the protective role of the genes in goose
fatty liver should be validated by functional study in the future.
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ABSTRACT: Dairy production is an important component of livestock farming in Ethiopia. The huge and diverse
livestock population, varied and favorable agro-ecology is good for dairy production to answer the demands for
dairy products in urban and peri-urban areas. The aim of the study was to assess the challenges of dairy
production and marketing in urban and peri-urban areas of Amhara region. Therefore, a total of 885
households were randomly selected for interview. In the dairy farm, the major feed resources used by the
households were natural pasture (4.5%), concentrate feed (60.9%) and both pasture and concentrate feed
(34.1%). According to the information stated by the respondents industrial by products (6.0%), hay (20.5%),
straw and brewery by products (0.7%) were used as important feed resources, while 97% of the overall
respondents stated that water available was accessible throughout the year. Whereas, the major challenges
for dairy production interims of diseases in the current studied areas were mastitis (11.5%), ectoparasite
infestation (10.6%), lumpy skin disease (2.7%) and foot mouth disease (1.9%). In addition, milk production and
marketing system in the areas were highly challenged by disease prevalence, feed scarcity feed quality, and
distant traveled to sell milk and seasonal price variation. Developmental constraints were also reported like
lack of infrastructure and finance, poor education of households, seasonality of supplies and the lack of
market and marketing infrastructure and facilities. On the same time reproductive problems like sterility,
abortion, immature birth, retained placenta, repeat conception and dystocia with the proportion of 3.6, 23.7,
1.8, 9.9, 17.9, 9.1 and 34% respectively were reported. Therefore, feed scarcity throughout the year, disease
prevalence and veterinary service problem are some of the identified challenges. So, appropriate research
work, development, policy and crosscutting interventions should be taken in to account to make improve the
dairy industry
Keywords: Dairy Production, Marketing, Urban, Peri Urban, Amhara, Ethiopia.

INTRODUCTION
Reproduction, long-standing culture of dairy products consumption, and favorable policy are indicators of the
importance and potential of dairying in the country. Cattle play a significant role in the socio-economic aspects of the
life of the people of Ethiopia. In addition to the products like meat and milk cattle provide draught power for
cultivation of the agricultural lands of many peasants. Skins and hides are also important components of the
livestock sector in generating foreign export earnings (Tamiru and Abebaw, 2010). According to CSA (2012/13) about
53.99 million cattle’s, 25.5 million sheep and 24.06 million goats, 1.91 million horses, 6.75 million donkeys, 0.35
million mules, 0.92 million camels, 50.38 million poultry and 5.21 million bee hives are reported in Ethiopia. Ethiopia
maintains huge number of livestock population. Despite the huge number of cattle and their economic importance,
breeds the productivity is low due to the constraints of disease, nutrition, poor management, lack of marketing
facilities and opportunity, inadequate animal health services, uncoordinated development programs between various
levels of government institutions and /or non-government organizations and poor performance low genetic potential
of indigenous breeds (Lobago et al., 2006).
The development and sustainability of urban and peri- urban dairy production systems require a relatively large
initial investment and long term commitment. In addition, the major technical and non- technical constraints
associated with these dairy production systems such as availability and cost of genetic materials, breeding systems,
feed resources, feeding systems, animal health, processing, marketing, public health, waste handling, managemental
and policy issues need to be addressed (Abera, 2016). In Ethiopia dairy production depends mainly on indigenous
livestock genetic resources; more specifically on cattle, goats, camels and sheep. Cattle has the largest contribution
(81.2%) of the total national annual milk output, followed by goats (7.9%), camels (6.3%) and sheep (4.6%) (CSA,
2009). Despite its potential for dairy development, productivity of indigenous livestock genetic resources in general is
low, and the direct contribution to the national economy is limited. In the other hand, Ethiopia has a huge potential for
dairy development in Africa. The large and diverse livestock genetic resources, existence of diverse agro-ecologies
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suitable for dairy production, increasing domestic demand for milk and milk products, better market opportunity, and
proximity to international markets indicate the potential and opportunities for dairy development in the country.
However, dairy development has been hampered by multi-faced, production, system-specific constraints related to
genotype, feed resources and feeding systems, access to services and inputs, low adoption of improved technologies,
marketing and absence of clear policy support to the sector.
Thus, in order to mitigate challenges that limit productivity and thereby exploit the untapped potential, it is
necessary to characterize and analyze dairy production and marketing systems, identify major constraints along the
value chains and devise pertinent and practical strategies to alleviate the problems to improve the dairy production
and marketing systems in the country. Therefore, objective of this project is: to assess the overall dairy production
and marketing challenges in urban and peri-urban areas of Amhara Region, Ethiopia.
MATERIALS AND METHODS
Study area
This study was conducted in the selected milk shade areas of Amhara region (Gondar, Bahir Dar, Debre Tabor,
Debre Markos, Debre Birhan and Dessie) towns and their surroundings.
Study population
The considered population was urban and peri-urban residents and institutions (farms, milk processing plants,
associations, distributors and others) of the selected towns, who are directly/or indirectly working with the dairy
industry. These residents and institutions recorded had house number in their administrative area. Then, study
subjects households were randomly selected in which the survey conducted after the selection of the houses and
each household was surveyed only once.
Research design
Cross-sectional study design was used to assess the challenges in dairy development and marketing on milk
shade areas of Amhara Regional State. In this particular study, milk shade refers to the geographical location where
milk is produced and transported a specific market centre. In this case, Gondar, Bahir Dar, Debre Tabor, Debre
Markos, Debre Birhan and Dessie towns were considered.
Sampling technique and sample size
The sampling technique was stratified sampling in which the first selection was done randomly and selection
from the next strata was systematically done. According to selection at town level was purposive and six towns,
namely Gondar, Bahir Dar, Debre Tabor, Debre Markos, Debre Birhan and Dessie towns were selected. These towns
were selected with a view that they have relatively high population size demanding high milk to be produced and
transported their respective towns. Five Kebeles from each town and surrounding peri-urban area was selected
randomly. The humans, farm owners, association members/managers, milk/milk product distributors and milk
processors of selected Kebeles and towns were the units of the study. The sample size of the study was calculated by
using the formula for the estimation of single proportion as shown below;
N= (Zα/2)2 x P (1-P)
D2
Where; N = Sample size; P = Proportion assumed (50%, no research conducted on this area); D = the margin of
error between the sample and the population or Desired precision (5%); Zα/2 = critical value at 95% confidence level
of certainty (1.96). Therefore, the required sample size was: 384 subjects X 2 design effect=768+20% non-response
rate with the total sample size of 822 subjects
Data collection procedures
Data collection instruments. The questionnaire was pre-tested out of the study population and the
questionnaire translated to Amharic (native language). The Amharic version pre-tested and standardized to ensure
uniform understandings among the members of the team. Twelve data collectors were trained for three days about
data management system and also about the questionnaire and ways of collecting data by the respective
researchers. Data quality checking was conducted every day by the researchers via checking its completeness and
errors in the questionnaire. Each day at least four questionnaires were crosschecked for its completeness.
Data processing and analysis
After completed check-up the data coded and entered to SPSS version 20.0 statistical packages for windows
and analysis was made. The quantitative data was analyzed using descriptive statistics and the qualitative data was
analyzed using descriptive statistics and compared as percentages, mean and others statistical tools.
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RESULTS
Socio economic aspects of the study area
Frequently distributed dairy farm owners in the six milk shade towns of the study area were considered (Table
1). Among dairy farms having 3-10 and 1-2 milking cows were characterized by 46.2 and 45.1 percent’s respectively
Most of the dairy farms (about 63.5%) were having cross-breed cows with open barn (32.4%), stall feeding method
(60.9%), use mixed feeding method (pasture, industrial byproducts, hay and straw) (66.8%), while, dairy farms in and
around Dessie town were better in using industrial by products for milking cows with the proportion of 23.2%.
Similarly, hay and straw were found to be the most common feed (57%) for farms in Debre Tabor.
The interviewed dairy owners also stated that the total animal dairy population was about 63.5% cross breed,
16.7% local dairy cows and 15.8% were exotic (Table 2). Higher proportions of crossed and exotic breeds are
indicated for better milk production trends in the area.
The type of housing used was open barn 287(32.4), partitioned barn 138(15.6), common house 248 (28),
partitioned common house 201(22.7) and common house with human-beings 11(1.2) (Table 3). Less attention to the
livestock sector due to traditional, attitude and poor milk product consumption trends were the major reason for
hosing constraints. Knowledge and skills on the management of dairy animals, and production of quality milk is
associated to separate houses.
Feeding methods and type of feeds
The feeds were obtained from natural pasture land 40(4.5), stall feeding 539(60.9), pasture and stall feeding
302(34.1) and others 4 (0.4). In addition, industrial byproducts, hay and straw, brewery by products 53(6.0),
181(20.5) and 6(0.7) respectively were purchased feeds from different sources (Tables 4 and 5).
Breeding practice
Among the producers (47.7%) preferred AI for breeding purposes of their cows, while (30.3%) opted bulls for
natural breeding of their cows. Both types of breeding methods were accepted (22.0%). From Table 6, it has been
concluded that (64.3%) of the individuals did not prefer AI due to shortage of AI technicians (11.1%) and shortage of
semen (7.6%) and also it has been recorded that about 46% of owners can use AI for breeding purposes, if the
constraints are removed. The majority of livestock owners (66.1%) preferred local breeds due to less feed
requirement (14.8%) and high disease resistance (3.5%). Breeding practices used in the area were AI, bull mating
and both with the proportion of 47.7, 30.3 and 22 % in that order.
Major dairy production problems
Accordingly about 71.8% of livestock owners stated that feed shortage was serious issue while the remaining
27.8% of the respondents did enter into feed shortage. Generally, the majority of the respondents underlined that
feed shortage was due to high price of feed. Whereas, except 0.3% of the respondents other interviewers indicated
that water shortage is not the major problem in the area. Regarding milk production about 9.3% of dairy producers
was used milk for their consumption. At the same time 48.1% of the produced milk was used for marketing purpose.
The dairy producers prefer to sell out their milk produced to the individuals 341(38.5%) while 180(20.3%) to the
merchants and also 77(8.7%) to the cooperative societies. The table 7 revealed that fresh milk was fetching highest
revenue of their milk produced while 86(9.8%) revenue was being generated by preparing butter. Table 6 indicated
that marketing was the major constraints 538(60.8%) to the milk producers. Only 315(35.6%) individuals were
indicating no marketing problem. The distance of the market place was the major strategy faced by the milk
producers. Only 29(3.3%) of the individuals was agreed with this problem. Due to spiritual reasons especially fasting
period milk consumption was hampered 131(14.8%).
According to the result which indicated that the majority of the dairy producers 598(67.6%) complained about
no extension activities in their areas by the concerned development agencies while only 284(32.1%) was agreed with
the extension activities. The reasons for absence of extension services was lack of training and consultancy about
feeding and management 191(21.6%), milk management 110(12.4%) and reproductive health management 109
(12.3%). The reasons for technology transfer on milk production were recorded as inadequate technologies on
extension services 147(16.6%). The majority of the individuals 682(77.1%) responded that experience sharing was
not sufficient while only 198(22.4%) accepted about experience sharing. The reason for no on- farm support might be
due to lack of formal communication systems 272(30.7%), lack of perception on extension services 125(14.1%) and
shortage of extension workers 108(12.2%). Type of diseases encountered by dairy producers was mastitis
102(11.5%), tick and lice infestation 94(10.6%) and LSD 24(2.7%). Table 8 revealed that major reasons for disease
occurrence was due to insufficient animal health services 232(26.2%) followed by poor diagnostic services
128(14.5%) and shortage of animal health workers 63(7.1%). During the present investigation it has been found that
the major reproductive problems was due to abortion 144(16.3%), repeat breeders 109 (12.3%) and retained
118
To cite this paper: Moges N, Getu A, Guadu T, Bogale B, Mengistu A, Tesfaye Sh (2019). Challenges of dairy production and marketing in urban and peri-urban areas of
Amhara region, Ethiopia. Online J. Anim. Feed Res., 9(3): 116-124. www.ojafr.ir

placenta 60 (6.8%). The majority of the dairy producers suggested that the major reproductive problems was solved
taking their dairy animals to the nearby veterinary clinics 567 (64.1%) and 94 (10.6%) agreed that traditional healers
solve the reproductive problems.
The data feedback collected from the dairy producers (Table 9) revealed that the major culling reasons for
cows in dairy farms was due to aging 243(27.5%), inadequate space 56(6.3%), reproductive problems 54 (6.1%), low
milk production 52(5.9%) and feed shortage 31(3.5%).
Table 1 - Number of milk cows in each farm in the study areas.
Number of milk cows/farm
3-10 cows
(%)
66(16.1)

S/N

Study site

1.

Gondar

1-2 cows
(%)
57(14.3)

2.

Debre Tabor

123(30.8)

26(6.4)

3.

Bahir Dar

4.

Dessie

5.
6.

Total (%)

= 11
cows (%)
18 (23.4)



141(15.9)

0 (0)

149(16.8)

2(0.5)

129(31.5)

21(27.3)

152(17.2)

72(18.0)

69(16.9)

10 (12.9)

151(17.1)

Debre Markos

39(9.8)

89(21.8)

25 (32.5)

153(17.3)

Debre Birhan

106(26.6)

30(7.3)

3 (3.9)

139(15.7)

399 (45.1)

409 (46.2)

77(8.7)

885(100)

Total (%)

Table 2 - Distribution of milk cow breeds in the study areas.
S/N

Study Area

Local (%)

Cross (%)

Exotic (%)

Total

1.
2.
3.
4.
5.
6.
Total (%)

Gondar
Debre Tabor
Bahir Dar
Dessie
Debre Markos
Debre Birhan

23 (15.5)
30 (20.3)
3 (2.0)
12 (8.1)
58 (39.2)
22(14.9)
148(16.7)

91(16.2)
115(20.5)
127(22.6)
55 (9.8)
81 (14.4)
93(16.5)
562(63.5)

27 (19.3)
4(2.9)
0 (0)
82 (58.6)
13 (9.2)
14 (10)
140(15.8)

141(15.9)
149(16.8)
152 (17.2)
151(17.1)
153 (17.3)
139 (15.7)
885(100)

Table 3 - House type of milk cows in the study areas
No

Study site

1.

Gondar

2.

Debre Tabor

3.

Bahir Dar

4.
Dessie
5.
Debre Markos
6.
Debre Birhan
Total (%)

House type of milk cows
Common
Partitioned
house (%)
common house (%)
67 (27.0)
18 (9.0)

Open barn
(%)
36 (12.5)

Partitioned
barn (%)
10 (7.2)

31(10.8)

14 (10.2)

92 (37.1)

7 (2.4)

0 (0)

22 (8.9)

36 (12.5)
103 (35.9)
74 (25.9)
287 (32.4)

46 (33.3)
27(19.6)
41(29.7)
138(15.6)

29 (11.7)
20 (8.1)
18 (7.2)
248 (28)

40 (19.9)
3 (1.5)
6 (2.9)
201(22.7)

Total (%)

With humanbeings (%)
10 (90.9)

141(15.9)

11(5.5)

1 (9.1)

149 (16.8)

123 (61.2)

0 (0)

152 (17.2)

0 (0)
0 (0)
0 (0)
11(1.2)

151(17.1)
153 (17.3)
139(15.7)
885(100)

Table 4 - Method of feeding of milk cows in the study areas
Method of feeding of milk cows
Pasture and stall
Stall feeding (%)
feeding (%)
100(18.6)
37(12.3)

S/N

Study site

1.

Gondar

4(10)

0(0)

141(15.9)

2.

Debre Tabor

2(5)

109(20.2)

36(11.9)

2(50)

149 (16.8)

3.
4.
5.
6.
Total (%)

Bahir Dar
Dessie
Debre Markos
Debre Birhan

0(0)
2(5)
24(60)
8(20)
40 (4.5)

118(21.9)
111(20.6)
15 (2.8)
86(15.9)
539 (60.9)

34(11.3)
37(12.3)
113(37.4)
45(14.9)
302 (34.1)

0(0)
1(25)
1(25)
0(0)
4 (0.4)

152 (17.2)
151(17.1)
153 (17.3)
139 (15.7)
885 (100)

Pasture land (%)

Others (%)

Total (%)
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Table 5 - Type of feed for milk cows in the study areas.
No

Feeding type

Total
(%)

1.

Pasture

2.

Industrial byproduct

1 (0.7)

4 (2.7)

6 (3.9)

35 (23.2)

3 (2.0)

4 (2.9)

53 (6.0)

3.

Hay and straw

19 (13.5)

85 (57.0)

5 (3.3)

27 (17.9)

37 (24.1)

8(5.8)

181(20.5)

4.

Molasses

0 (0)

0 (0)

0 (0)

0 (0)

1(0.7)

0 (0)

1(0.1)

5.

Brewery byproducts

0 (0)

0 (0)

0 (0)

4 (2.6)

1(0.7)

1(0.7)

6 (0.7)

6.

1, 2 and 3

121 (85.8)

58 (38.9)

141 (92.8)

82 (54.3)

71(46.4)

118 (84.8)

591(66.8)

141 (15.9)

149(16.8)

152(17.2)

151(17.1)

153(17.3)

139(15.7)

885(100)

Total (%)

D/Tabor
(%)
2 (1.3)

Study site
B/Dar
Dessie
(%)
(%)
0 (0)
3 (2.0)

Gondar
(%)
0 (0)

D/Markos
(%)
40 (26.1)

D/Birhan
(%)
8 (5.8)

53 (6.0)

Table 6 - Reason of bull mating
S/N

Preference of bull instead of AI

1.
2.
3.
4.
5.
6.
7.
8.
9.

Reason
Do not prefer AI
Shortage of AI equipment’s
Administrative and financial problems
Poor heat detection
Inappropriate time of AI
Shortage of AI technicians
No AI service
Reluctance of AI technicians
Shortage of semen

`

Frequency (%)
569 (64.3)
23 (2.6)
55 (6.2)
32 (3.6)
17 (1.9)
98 (11.1)
13 (1.5)
11(1.2)
67(7.6)

No

Are you ready to use AI if problems are solved?

1.
2.
3.

Yes
No
No response

No

Reasons for selecting local breeds

1.

Those who select local breeds

585(66.1)

2.

To obtain male calves

47(5.3)

3.
4.

Less feed requirement
Easy for management

131(14.8)
49(5.5)

5.

High fat content

6(0.7)

6.

High disease resistance

31(3.5)

7.
Total

2 or more of them

36(4.1)
885(100)

Group percentage (%)
23 (7.3)
55 (17.4)
32 (10.1)
17 (5.4)
98 (31.0)
13 (4.1)
11(3.5)
67(21.2)

407 (46.0)
414 (46.8)
64 (7.2)

Table 7 - Marketing problem
No
1.
2.

Type of problem
No problem
Far from market

Frequency (%)
321(36.3)
29(3.3)

Group-percentage (%)

3.

Seasonal variation of milk demand and supply

131(14.8)

131(23.2)

4.

Unsuitable market condition

172(19.4)

172(30.5)

5.

Culturally milk selling is unaccepted

3(0.3)

3(0.5)

6.

Low milk shelf life

1(0.1)

1(0.2)

7.

Low milk production

8.

2 or more of them

Total

29(5.1)

1(0.1)

1(0.2)

227(25.6)

227(40.3)

885(100)

564(100)
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Table 8. Major cattle diseases and status of reproductive health problems in farms.
No
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
No
1.
2.
3.
4.
5.
6.
7.
8.

Type of diseases encountered
Ticks and Lice
LSD
Lameness
Mastitis
Hoof cracking
FMD
Coughing
Anthrax
Others
all
Reproductive problems
No reproductive problems
Sterility
Abortion
Immature birth
Retained placenta
Repeat breeder
Dystocia
All
Total

Percentage (%)
94 (12.2)
24 (3.1)
9 (1.2)
102 (13.3)
8 (1.0)
17(2.2)
33(4.3)
5(0.6)
2(0.3)
476(61.8)
Percentage
22(3.6)
144(23.7)
11(1.8)
60(9.9)
109(17.9)
55(9.1)
207(34.0)
885(100)

Table 9 - Culling reasons of cows in dairy farms
No
1.
2.
3.
4.
5.
6.
7.
8.
9.
Total

Activities
No culling system
Diseases
Aging
Reproductive problems
Low milk production
Inadequate space
Feed shortage
Cash income
All

Percentages
23(2.6)
17(1.9)
243(27.5)
54(6.1)
52(5.9)
56(6.3)
31(3.5)
18(2.0)
391(44.2)
885(100)

DISCUSSION
Dairying was a good source of income for urban and peri-urban producers which accounted for selling raw milk
426(48.1%), by products 32 (3.6%) and for house consumption 82(9.3%). Despite the fact that crop–livestock
producers’ are generated only the little share (23.1%) from dairying. The result not agree with finding that croplivestock production systems are none market oriented in which most of the milk produced was retained for home
consumption (Pervaiz et al., 2003). These characteristics were also noted by other authors for different production
systems in some part of the country such as Wollega (Alganesh, 2002). According to Debela (2016) Oromia Regional
State and Eyasu and Asaminew (2014) at Bahir dar zuria Mecha district in Amhara Regional State, hiring labor was
very uncommon in urban areas, whereas herding and milking operation in the peri-urban production system as
operated by hired labor.
Feed resources identified in the area included grazing land 53(6.0%), hay and straw 181(20.5%) industrial by
products 53(6.0%), and brewery by products 6(0.7%) balanced homemade concentrates plant weeds, and nonconventional feeds like Atella’. Poor quality feed resources are affecting the fertility of cows and milk production.
Ibrahim and Olaloku (2000) who also reported that feeding systems in smallholder dairying was primarily based on
grazing of native pasture of low productivity. Etigen and Reaves (1978) also indicated that feed resources from crop
residue (straw and stover) and pastures (both green and mature) was low digestibility. High population growth and
density causing shortage of grazing land for livestock of production by smallholders. The un-availability and poor
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quality of feed resources and in-efficient nutritional management were the principal constraints to dairy production.
This was the case in an assessment of livestock research priorities for crop animal systems in rain-fed agroeconomical zones of nine countries of South East Asia (Amin, 2014). Falvey (1992) indicated that within an
integrated farming system where dairying is important components, one of the major constraints for production is
feed and nutrition. ESAP (1995) indicated one of the factors affecting the adoption of crossbred dairy cows is lack of
feed shortage. The development and sustainability of urban and peri-urban dairy production systems require a
relatively large initial investment and long term commitment. In addition, the major technical and non-technical
constraints associated with these dairy production systems such as availability and cost of genetic materials,
breeding systems, feed resources, feeding systems, animal health, processing, marketing, public health, waste
handling, management and policy issues need to be addressed (ILRI, 1996).
Rivers, pipe water, dams and wells, lakes, spring water were the main sources of water identified in
the present study areas. Most of the households in urban and peri- urban areas obtained water from rivers and
pipe water. Regarding the accessibility of the water, 97% of the interviewed dairy producers in both areas responded
that they have an access to water throughout the year, and the rest (3%) reported that during the dry seasons there
was a scarcity of drinking water in area during which they used spring water.
Majority of households in the study areas has open barn, partitioned barn, common house, partitioned
common house and common house with human beings 287(32.4%), 138(15.6%), 248(28.0%), 201(22.7%) and
11(1.2%), respectively. In the peri -urban areas farmers kept their cattle within their own residence as night shelter.
Based on the results from the respondents as well as my personal observation, types of shelter used by all
the producers in the surveyed areas as designed in such a way that routine activities like feeding, watering, milking,
waste management and other activities cannot be easily and effectively handled, and was found varied
significantly respect of production. Dairy cattle breed in the study areas was indigenous zebu, cross and exotic breeds
183(20.67%), 562(63.5%) and 140(15.8%), respectively and have not been characterized well. Most of the
foundation stocks of both areas where replaced from their own farm or purchased from open markets which revealed
that producers were not curious and/or did not have access to the selection of dairy cattle. Local bulls as allowed
freely in the herds to run on mating, and this was an indication for existing of uncontrolled mating in the studied
areas. Provision of genetically potential dairy cattle and/or good breeding services as per the demands of producers
was one of the prerequisites for the development of dairying (Azage and Alemu, 1998).
Traditional hand milking was the only type of milking practiced in the surveyed areas. Almost all dairy
cattle producers in urban and peri -urban areas practiced partial suckling prior to milking, and there was no
proper sanitary procedure to be followed during milking especially in peri- urban producers. At the time of milking,
washing of teats was not practiced, and the producers believe that during calf suckling for milk let-down, the teat get
washed by the saliva of calf. In Ethiopia, most smallholders dairy producers are milking twice (95.5%) per day
(Sintayehu et al., 2008). The relatively higher proportion of early feed supplementation and early weaning observed in
the urban producers‘ sides was associated with the assumption of profit maximizations from sale of milk that was
otherwise used by calves.
Among the major problems, disease was identified as one of major constraints that pose major threat to cattle
production in the current study areas of Amhara region. The major diseases of cattle identified in the studied areas as
mastitis 102(11.5%), ticks and lice 94(10.6%), lumpy skin disease 24(2.7%) and FMD17(1.9%). Based on the
respondents and personal observation in the study area, the loss of animals due to diseases was aggravated
by shortage of veterinary professionals, accessibility of veterinary service in the area and lack of adequate transport
facility as the major problems. The existing of such a poor performance of veterinary service indicated that
regional government give less attention to the livestock sector in general. Livestock keepers therefore, tend to
divert to traditional ethno-veterinary practices in the villages and make use of various herbs and/or illegal drugs to
treat their animals. Many animal health problems result from the interaction among the technical and non-technical
constraints themselves such as poorly fed animals develop low disease resistance and have fertility problem. Many of
the disease constraints was also a consequence of the non-technical constraints e.g., insufficient money to purchase
drugs or vaccines. Even if there are veterinary services delivered by the office of agriculture, only few farmers take
their animals to the veterinary service. This is because of the fact that high cost for the medicine and low productivity
of the animal which discourages farmers to use veterinary services (Getachew, 2003).
In regard to the type of product processed, butter was the primary dairy product traditionally processed
by most of the peri-urban areas. Most of the households in peri- urban areas preferred churning to get butter and use
buttermilk for household consumption, in addition to lack of accessing market for whole milk marketing. And this was
not in the case of urban producers where majority of households did churn during fasting days where there was less
demand for dairy products and because of preference of butter and other by-products, if all milk could not be
marketed, and because of taboos against selling whole milk. Marketable dairy products in the study areas include
whole milk 582(65.8%), traditionally processed butter 86(9.8%) cottage cheese 2(0.2%). Sale of milk to individuals
341(38.5%), merchants 180(20.3%), cooperatives 77(8.7%) and distributors 14(1.6%). Since informal dairy
122
To cite this paper: Moges N, Getu A, Guadu T, Bogale B, Mengistu A, Tesfaye Sh (2019). Challenges of dairy production and marketing in urban and peri-urban areas of
Amhara region, Ethiopia. Online J. Anim. Feed Res., 9(3): 116-124. www.ojafr.ir

marketing was the only means of marketing in the current studied area, there was no fixed price for each dairy
product.
All dairy producers in the study area as constrained on unavailability of AI services 98(11.1%), shortage of
semen 67(7.6%) and poor heat detection 32(3.6%). Abortion, retained placenta, repeat breeder, dystocia, immature
birth and sterility 144(16.3%), 60(6.8%), 109(12.3%), 55(6.2%), 11(1.2%) and 22(2.5%) respectively, as serious
reproductive problems affecting performance of dairy herds. Concerning to livestock extension service 191(21.6%)
respondents said no training and consultancy about feeding and management of dairy cattle, 109(12.3%) no training
on reproductive health and 110(12.4%) no training on milk management. Shortage of each to purchase replacement
stock or cover animals and animal related expenses (such as veterinary, feed) was another problem in livestock
production system. Getachew (2003) indicated that in Ginchi watershed among the other problems with expansions
of smallholder dairy production are capacity problem and lack of adequate livestock extension service.
The dairy industry includes the production, processing and marketing of milk and milk products. There are
several constraints to its development, e.g. lack of infrastructure and finance, poor education of households,
seasonality of supplies and the lack of market and marketing structure and facilities. Because of lack of cooling
facilities or lack of suitable equipment or utensils for milking and storing milk, milk deteriorates rapidly (ILCA, 1992).
CONCLUSION AND RECOMMENDATIONS
After reviewing the retrospective and current situations of the Ethiopian dairy sector, it might be appropriate to
consider the following: research, development, policy and crosscutting issues in order to make improvement
interventions for the development of the dairy industry. In general, milk production and marketing system as
constrained by feed scarcity, disease, poor veterinary service, limited access to markets, less quantity of milk which
related to poor breeding services and seasonal price fluctuation. Above all, feed scarcity, disease, and poor veterinary
service are the most important constraints hindering the dairy development. Dairy marketing system identified in the
study area was entirely informal marketing system, in which the producers sell dairy products directly to consumers
and/or traders with no fixed price. The farmers are poorly organized into cooperatives and unions, while their
products are sold at sub optimal prices. The poor infrastructure network, inadequate provision of veterinary services
and lack of continuous supply of animal feeds throughout the year are among some of the challenges faced by dairy
producers in the study area. However, the rapid urbanization of the zonal capital towns in Amhara region with that of
human population increase, access of land and water for rearing dairy are an opportunity and prospects for the
development of dairying in the study area.
Therefore, based on the above findings the following recommendation are made
 Provision of training to the farming communities is imperative so as to improve their knowledge and
skills on the management of dairy animals and production of quality milk.
 Improving animal health services and drug supply system as well as strengthening diseases surveillance and
reporting system.
 Cultivation of improved forage crops suitable for the different agro-ecological zones and farming systems with
accompanied technologies should be encouraged.
 Promotion of efficient use of alternative feed sources such as silage, hay, crop and vegetable byproducts and local beverage by-products are also essential.
 Policies on dairy should be comprehensive and focused on ensuring increased milk production. These
should include: appropriate strategies on breeding (selection and cross-breeding), improved feed utilization systems
and adequate veterinary services. The policies should establish an appropriate marketing infrastructure to ensure
milk collection, processing, storage, and distribution, the quality of products.
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ABSTRACT: Veterinary drugs play an important role in the control and prevention of animal disease, but have
the potential to cause harm if not used rationally. Irrational prescription of drugs is a common occurrence in
veterinary clinical practice. To evaluate the prescription patterns of veterinarians and animal health workers in
Gondar town of three veterinary clinics, Northwestern Ethiopia. A retrospective study was conducted using a
systematic random sampling method of 1000 patient’s encounters. Data were collected from prescription and
case books retained in the clinic for the last two years. Average number of drugs per encounter in these health
facilities was 1.291. Generic prescribing was low at 88.40% while encounters with antibiotic prescription were
high at 44.4%. About 98.20% of prescribed drugs were listed in the national veterinary drug list while 64.4% of
encounters had at least one injection prescribed. The most commonly prescribed drugs were Albendazole
330(25.6%), Oxyteteracycline 243(18.8%), Ivermectin 157(12.16%), Penicillin and Streptomycin fixed
combination 133(10.3%), Acaricides 108(8.3%), vitamin supplements 77(6%), and other drugs including
gastrointestinal stimulants, Anti-acids, anti-inflammatory drugs, lubricants and anti-foaming agents
243(18.8%). Among a total of 1000 animal patient encounters, only 158(15.8%) prescription contain name of
the prescriber, while 128(12.8%) of prescriptions have signature of the prescriber and 109(10.9%) of
prescriptions contained qualification of the prescriber. The prescribing practices for antibiotic, genetic drug and
injection shows deviation from the standard recommended by WHO, so it should be improved. On the other
hand, polypharmacy, generic prescribing and prescribing from Ethiopian veterinary drug list were not found to
be a problem in this study. Further comprehensive studies on medication error are necessary to investigate the
scale of problem and their economic impact.
Keywords: Assessment, irrational drug use, Prescription, Rational veterinary

INTRODUCTION
The rational use of drugs requires that “patients receive medications appropriate to their clinical needs, in doses that
meet their own individual requirements for an adequate period of time, at the lowest cost to them and their
community” (WHO, 1987). The irrational use of drugs is a problem, and to manage it the World Health Organization
(WHO) convened an international conference in Nairobi, Kenya, in 1985 to develop useful guidelines (FMHACA,
2012).
Before activities are started to promote rational drug use, an effort should be made to describe and quantify the
situation. Several well-established survey methods are available for this purpose. One assessment method is a
prescribing and patient care survey using the WHO health facility drug use indicators. These quantitative indicators
are now widely accepted as a global standard for problem identification and have been used in over 30 developing
countries (Laing and Hogerzeil, 2001).
The irrational use of drugs is a major problem in present day clinical practices as it could result in toxicities and
treatment failures in patients and in the emergence of drug resistant pathogens (Bisht et al., 2009). Whilst drug
resistant bacteria were traditionally acquired in hospitals due to high antimicrobial use and disease transmission
rate, community acquired drug resistant bacteria are becoming increasingly common (Nelson et al., 2009).
Resistance may escalate to the point at which the efficacy of drugs will no more be predictable and infections once
treatable could become untreatable (Morley et al., 2005).
Prescription writing is an art as it reflects the instructions given by the prescriber to the patient. Irrational
prescription of drugs is a common occurrence in clinical practice. The cost of such irrational drug use is enormous in
terms of both scarce resources and the adverse clinical consequences of therapies that may have real risks but no
objective benefits (Ramsay, 1993). Improper prescribing habits lead to ineffective and unsafe treatment,
exacerbation or prolongation of illness, distress and harm to the patient and higher costs. They also make prescriber
vulnerable to influences which can cause irrational prescribing. Important reasons of irrational drug prescription are
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lack of knowledge about drugs, unethical drug promotions and irrational prescribing habits of clinicians (de Vries et
al., 1994).
Monitoring of prescriptions and drug utilization studies can identify the problems and provide feedback to
prescribers so as to create awareness about irrational use of drugs. Variations in types of drugs used and in the way
they are used is considerable even when comparing small adjacent areas and in comparing veterinarians working
within same area. Drug utilization reviews (DURs) are useful for obtaining information about drug usage patterns and
for identifying high cost drugs, which are of economic interest (Pradhan et al., 1988). Thus, appropriate drug
utilization is essential in achieving quality of health and medical care for animal patients.
Worldwide, more than half of all medicines are prescribed, dispensed, or sold improperly, and 50% of patients
fail to take them correctly. Moreover, about one third of the world’s population lacks access to essential medicines
(WHO, 2002).
A survey conducted in southern Ethiopia that investigated the prescription patterns of drugs concluded that
irrational prescribing, as evidenced by high average number of drugs prescribed per encounter, high percentage of
injections, and high percentage of antibiotic use, was prevalent in the studied region (Debalto et al., 1991). However,
another study found good signs of rational drug prescribing at Jimma Hospital, south west Ethiopia (Abdulahi and
Shiferaw, 1997). A prescription written by a veterinarian or an authorized person is a reflection of his attitude to the
disease and the role of drug in its treatment. It also provides an insight into the nature of the health care delivery
system (Ravi et al., 2002). Setting standards and assessing the quality of care through performance review should
become part of everyday clinical practice (Sharif et al., 2008). Hence, this study was aimed to assess the
prescriptions in the context of their adherence to prescription format and rationality of prescription
Most studies on prescription practice focus on medical health institutions. Studies on the evaluation of
prescription pattern among clinicians in veterinary medicine in the country, particularly in northern part of Ethiopia is
lacking to our knowledge. In this part of the country, data about drug usage patterns is not satisfactory especially in
veterinary drug prescription pattern. It is essential to define prescribing pattern and to identify the irrational
prescription habits to recommend a science based remedial message to the prescribers. So, the present study was
planned to assess the prescription pattern in veterinary clinics of Gondar, northwest Ethiopia.
MATERIAL AND METHODS
Study setting
The study was conducted in three veterinary clinics which are found in Gondar. Gondar is one of the most
historical places which found 727 km far from the capital city of Ethiopia. The study was conducted from March first
to May 30, 2016. The town consisted of three public veterinary clinics.
Study population
All prescription papers which were filled for the past two years in three public veterinary clinics the prescription
papers were systematically selected from drug prescriptions retained at the dispensary of each veterinary clinic.
Study design and methods
A retrospective and cross-sectional study was carried out in 3 veterinary clinics namely Azezo town veterinary
clinic, Gondar town veterinary clinic and University of Gondar veterinary clinics a minimum of 250 prescriptions per
facility were obtained from subsequent animal patient encounters in these selected veterinary clinics. The data were
collected by principal investigator after obtaining necessary orientation and guidance from the advisor how to collect
data on prescribing indicators retrospectively by using prescriptions and prescription registration books. The samples
were selected using a systematic random sampling method.
One thousand prescriptions that contain the animal’s characteristics (age, sex, breed, body condition, clinical
signs and symptoms observed), disease diagnosis treatment (name, empiric or physical clinical examination and
confirmatory laboratory tests used), prescribed drugs (type, dose, strength, frequency, route of administration, dosage
form, duration of treatment, drug withholding period, naming (generic or brand), number of drugs prescribed,
prescriber’s signature, level of education and name of prescriber were collected retrospectively from more than
12,000 prescriptions written for the last 2 years (from February 01, 2014 to January 01, 2015). The availability of
both veterinary standard treatment guidelines (STG) and Ethiopian veterinary drug list (EVDL) in the clinic was also
observed.
The specific types of data necessary to measure the prescribing indicators were recorded for each patient
encounter and entered directly into an ordinary prescribing indicator form then transferred to excel 2007 version. A
prepared format (Annex II) was used to check whether the following information’s were written or not in the
prescription.
 Information about animal patient
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 Information about drug
 Information about prescriber
 Information about animal owner
Data management
There was no available guideline for prescribing indicators used in veterinary medicine as a result. The WHO
prescribing indicators was used to analyze the date which are listed below:
1. The average number of drugs prescribed per encounter was calculated to measure the degree of polypharmacy by dividing the total number of different drug products prescribed by the number of encounters surveyed.
2. Percentage of drugs prescribed by generic name was calculated to measure the tendency of prescribing by
generic name by dividing the number of drugs prescribed by generic name by total number of drugs prescribed,
multiplied by 100.
3. Percentage of encounters with an injection prescribed was calculated to measure the overall level use of
commonly overused and costly forms of drug therapy by dividing the number of patient encounters in which an
injection was prescribed by the total number of encounters surveyed, multiplied by 100.
4. Percentage of drugs prescribed from an essential veterinary drug list (EVDL) was calculate to measure the
degree to which practices conform to a national drug policy as indicated in the national veterinary drug list of
Ethiopia. Percentage was calculated by dividing number of products prescribed which are in essential drug list by the
total number of drugs prescribed, multiplied by 100.
RESULTS
A total of 1000 prescriptions and cases from case books obtained from animal patient encounters in the 3 veterinary
clinics Azezo town veterinary clinic (250) Gondar town veterinary clinic (250) and University of Gondar veterinary clinic
(500) were evaluated. All the encounters had one or more drugs prescribed. A total of 1291 drugs were prescribed in
the 1000 animal patient encounters evaluated with an average of 1.291 with a maximum of five drugs. The total
number of drugs prescribed by generic name was 1146 which is (88.8%) of the total number. The total number of
antibiotic drugs prescribed was 444 of the total animal patient encounters (44.4%) and an injection was prescribed in
644 animal patients (64.4%). Moreover this study found that out of the total patient encounters, 1267 drugs
(98.14%) prescriptions were belonging to Ethiopian veterinary drug list (EVDL).
Analysis of the 1000 prescriptions revealed that demographic profile or animal and owner information of the
patients was recorded in 100% prescriptions. Tentative diagnosis of the disease was mentioned in 100 % of
prescriptions. While assessing the components of the prescription, the superscription (symbol Rx) was present in
100% prescriptions.
The dose of the drug was recorded in 94.6% of the prescriptions. The route of drug administration was
mentioned only in 21% of the prescriptions and the frequency of drug administration was also mentioned in only 4.7
% prescriptions. The dosage form of the drug was mentioned only in 16.4% of the total prescriptions. In addition to
the above prescription components, the duration of treatment was specified in 70.4% prescriptions. None of the
prescriptions above was writing drug withholding period. All animal patients admitted to Gondar town Veterinary clinic,
Azezo town veterinary clinic and university of Gondar veterinary clinic were treated empirically without definitive
diagnosis or laboratory examination. Among a total of 1000 animal patient encounters, only 158 (15.8%) prescription
contain name of the prescriber, while 128 (12.8%) of prescriptions have signature of the prescriber and 109 (10.9%)
of prescriptions contained qualification and name of the prescriber (Figure 1).
Out of the total 1291 drugs prescribed, the most commonly prescribed drugs were; 243 (18.8%) was
oxyteteracycline, 133 (10.3%) was penicillin and streptomycin fixed combination, 157(12.16%) was ivermectins, 330
(25.6%) was albendazole, 108 (8.3%) was acaricides, 77 (6%) vitamin supplements, and 243(18.8%) other drugs
including gastrointestinal stimulants, antiacids, anti-inflammatory drugs, lubricants and anti-foaming agents (Table 2).
In all of three veterinary clinics none of them had the Ethiopian veterinary drug list and drug formulary
Table 1 - Summary of prescribing indicators in three veterinary clinics of Gondar from 2014 to 2015.
Prescribing indicators assessed
Average number of drugs encountered
Percentage of encounters with antibiotics
Percentage of encounters with injections
Percentage of drugs prescribed by generic name
Percentage of drugs from Ethiopian veterinary drug list

Total number of drugs
1291
444
644
1146
1267

Average/percent
1.291
44.4%
64.4%
88.8%
98.14%
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Table 2 - Percentage of prescriptions with prescription components (n=1000)
S. No. Prescription components
1.
2.
3.
4.
5.
6.
7.
8.

Prescriptions with demographic parameters of animal patients and owners information
Prescriptions with Rx or treatment mentioned
Prescriptions with diagnosis mentioned
Prescriptions with route of drug administration mentioned
Prescriptions with dose of drug mentioned
Prescriptions with frequency of drug administration mentioned
Prescriptions with dosage form mentioned
Prescriptions with duration of treatment mentioned

Total
encounters
1000
1000
1000
210
946
47
164
704

Percentage
100%
100%
100%
21%
94.6%
4.7%
16.4%
70.4%

Figure 1 - Results of prescriber information in three veterinary clinics of Gondar from 2014 to 2015 (n=1000)

Table 3 - The most commonly prescribed antimicrobials and antihelmintics at three veterinary clinics of Gondar from
2014 to 2015 (n=1291).
Therapeutic agent class
Antimicrobials
Oxytetracycline
Penicillin-streptomycin combination
Sulphamethoxazole trimethoprim
Combination
Procaine penicillin
Mammary infusion
Antihelmintics
Albendazole
Ivermectin
Diazinon
Triclabendazole
Fenbendazole powder
Others
Amprolium hydrochloride
Vitamin supplement
Diminazene aceturate
Dexamethasone
Digestion powder
Liquid paraffin
Vegetable oil
Ecthammol
Sodium bicarbonate
Total

Frequency

Percentage of total

243
133
37

18.8%
10.3%
2.8%

19
12

1.47%
0.93%

330
157
108
31
18

25.56%
12.16%
8.3%
2.4%
1.4%

26
77
25
21
16
15
9
9
5
1291

2%
5.96%
1.93%
1.6%
1.24%
1.12%
0.7%
0.7%
0.4%
100%
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DISCUSSION
A prescription written by a veterinarian or an authorized person is a reflection of his attitude to the disease and the
role of drug in its treatment. It also provides an insight into the nature of the health care delivery system (Ravi et al.,
2002). Setting standards and assessing the quality of care through performance review should become part of
everyday clinical practice (Sharif et al., 2008). In this study, majority of the prescriptions adhere to the ideal pattern of
prescription writing with regards to important demographic parameters of animal identification and owner’s
information. The name, age, sex and address of the patient were written in 100% of the prescriptions in the present
study indicating that the clinicians adhere to the pattern of prescription writing. This is in line with a study done in
central part of Ethiopia which also indicated that most of the prescriptions were having demographic parameters
(Beyene et al., 2015).
These parameters are important as they help to establish the animal patient’s identity and also help in tracing
the patient during the follow up visits. A brief note about the diagnosis of the disease is also helpful to the pharmacist
to ensure that the drugs prescribed are appropriate for the patient's condition. In the present study, diagnosis was
mentioned by the clinicians in 100% of the prescriptions although most were based on empirical or tentative
diagnoses. The prescription of drugs using merely empirical or tentative diagnoses is one contribution to an irrational
drug use as the wrong drug can be administered while the diagnoses can be another disease. This is because several
diseases can have similar clinical signs, especially those infectious and febrile diseases (Beyene et al., 2015).
In this study the percentage of dosage form, frequency, duration of drug therapy and its route of administration
were 16.4%, 4.7%, 70.4%, 21% respectively out of the total prescriptions. The dose of the drug that has to be
administered was specified in 94.6% of the prescriptions. This figure is quite higher as compared to other studies
where dose was mentioned in only 80% of the prescriptions in a study conducted in Jammu (Sharif et al., 2008). With
respect to route of administration, the route of drug administration was mentioned in 21% of the total prescriptions in
this study. Our finding is in contrast to a result from a study conducted in central Ethiopia where it was found that
route of drug administration were not mentioned in 98.9% prescriptions (Beyene et al., 2015). The duration of
treatment was specified in 70.4% of the total prescriptions in the current study. On the other hand our result was
higher than the result of a study carried out in adama veterinary clinic where duration of treatment was mentioned
only in 6.5% of the total cases (Beyene et al., 2016). This study revealed that directions regarding the duration of drug
therapy were verbal. Such practices should be corrected.
The WHO prescribing indicators have provided a reproducible and objective measure of characterizing
prescriptions by clinicians. This study reveals areas of irrational prescribing that needs to be corrected with
intervention programs or by work trainings. Whilst the WHO guidelines on rational use of drugs had reference values
of (1.6 - 1.8) drugs per encounter, the average of 1.291 drugs prescribed per patient encounter as seen in this study
is comparatively low this may be occur due to absence of some drugs in the veterinary clinics or may be due to
rational prescribing of the veterinarians.
However, this low average number is similar to those of public health institutions in the same setting, suggesting
the therapeutic tradition in the regions. Sharif et al. (2008) reported a 2.2% average drug prescription in Ghana while
in central Ethiopia a research which have been done on “evaluation of rational use of veterinary drugs especially
antimicrobials and anthelmintics” the average number of drugs per prescription at CVMAVTH and Ada district
veterinary clinic was 1.23, (Beyene et al., 2015) which indicates the absence of poly-pharmacy. Their result is almost
the same as the result of the present study (1.21). Poly-pharmacy provides a fertile ground for drug-drug interactions,
toxic effects and incurs high cost treatment and should be discouraged in clinics where it is apparent.
Although there is no other study on veterinary drug prescription pattern, when we see reports of studies
performed on human subjects in contrast to our study, the study done in southwest Ethiopia, Jimma Hospital, has
shown that the average number of drugs per encounter was 1.59 (Abdulahi et al., 1997). Additionally, in other study
conducted in three hospitals in north Ethiopia, the average number of drugs per patient was 0.98 at Gondar Hospital,
1.8 in Bahir Dar Hospital, and 2.2 in Debre Tabor Hospital. A high average number of drugs on humans might be due
to financial incentives to prescribers to prescribe more, lack of therapeutic training of prescribers, or shortage of
therapeutically correct drugs. The low values might mean there is constraint in the availability of drugs, or prescribers
have appropriate training in therapeutics (Anteneh, 2013).
Low generic prescribing is seen in this study as compared with WHO standard as it should be 100%, as the
result of our study is 88.76% only had drugs prescribed by their generic name. In a study conducted in Nigeria, almost
100% of the prescriptions in the name of generic drug were reported; although only 50% of the prescriptions were
correct according to the standard treatment guidelines (Mallet et al., 2001). Another study carried out at a nongovernmental organization in India reported that 46.2% of the drugs were prescribed by generic name, but 45.6% of
the prescribed drugs were irrational drug combinations, while similar studies conducted in central Ethiopia Bishoftu
reported that the percentage of veterinary drugs prescribed by generic name was 90.1% which is less than the
standard derived to serve as ideal (100%) (Beyene et al., 2015). In contrast to our finding in the study conducted in
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12 developing countries (human subject), the percentage of generic drugs prescribed was low in Nigeria (58%) and
Sudan (63 %) but encouraging in Tanzania (82 %) and Zimbabwe (94 %) (Bimo, 1997).
Antibiotic resistance among pathogenic microorganisms is a matter of worldwide concern. Antibiotics are among
the most commonly prescribed drugs in veterinary clinics and hospitals and in developed countries around 30% of
the hospitalized patients are treated with these drugs (Van der and, Gyssens, 2001). In the present study, antibiotics
were prescribed in 44.4% of the total prescriptions in contrast to a WHO standard for human medicine 20% to 26.8%,
but it was almost similar to a research done by Beyene et al. (2016) who reported that number of antibiotics were
46.4%. In contrast, a study conducted in Nigeria reported that the majority of prescriptions (83.5%) contained
antibiotics. Similarly, in a study conducted in Jordan, the percentage of prescriptions involving antibiotics averaged
60.9% which is high when compared to our study. In a related study in a private hospital in Dubai, the findings of
21.4% antibiotics prescription was much lower than that of this study (Sharif et al., 2008).
In related study conducted in central Ethiopia the percentage of encounters in which antibiotics and
anthelmintics were prescribed at CVMA-VTH and Ada district veterinary clinics were 54.4 and 38.9 %, respectively,
which were nearly similar to our study (Beyene et al., 2015). The high percentage of antibiotics prescribed in this
study setting may be due to inadequate diagnosis and recognition of the disease, unavailability of diagnostic aids for
confirmatory tests, absence of alternative drug, prescriber’s belief of the therapeutic efficacy of the antibiotics is low
and inadequate prescribers knowledge.
Unsafe use and overuse of injection play an important role in transmission of very serious blood-borne
infections. In the present study, injections were prescribed in 64.4% of the total prescriptions which is higher than the
standard (13.4%-24.1%) derived to serve as ideal (Hazra et al., 2000). Possible reasons for the high use of injections
could be beliefs and attitudes of animal owners and health professionals about the efficacy of injection versus oral
medication. A national baseline study on drug use indicators in Ethiopia in September 2002 found the percentage of
encounters with an injection to be 23%, which is lower than our finding (64.4%). In a prescription pattern study in 12
developing countries, the percentage of encounters in which an injection was prescribed was high in Uganda (48%)
and Sudan (36%) but very low in Zimbabwe (11%), and in the acceptable range in Indonesia (17%), Ecuador (17%),
and Mali (19%) (Bimo, 1997). Injections are very expensive compared to other dosage forms and require trained
personnel for administration. The percentage of drugs prescribed from the essential veterinary drug list was 98.14%,
which is almost identical with the standard (100%) derived to serve as ideal (Isah et al., 2004). A study of the
patterns of rational use of veterinary drugs in central Ethiopia revealed that number of drugs prescribed from
essential veterinary drug list was 99.7% which is almost similar with our study. A study on evaluation of drug use in
Jordan using WHO prescribing indicators concluded that the percentage of prescriptions involving drugs from the
essential drugs list averaged 93% (Otoom et al., 2002).
CONCLUSION AND RECOMMENDATIONS
On the basis of the findings of the this study on veterinary drugs prescribing practices have showed that antibiotics
are prescribed on clinical judgment of animal patient rather than taking the specimen of blood or urine for culture.
Absence of standard case paper which has to contain all necessary animal related, drug and owners information of
routine clinical examination and treatments, and the non-availability of both standard veterinary treatment guideline
and drug formulary in the study area, could lead to irrational drug use. On the other hand, average number of drug
which indicates the degree of poly pharmacy and prescribing from EVDL were not found to be a problem. The name,
qualification and signature of prescribers were available in minimal number of prescriptions, so it should be improved
because it leads to absence of accountability. This study reveals areas of irrational prescribing that needs to be
corrected with intervention programs or by work trainings.
The result of the present study can be used by researchers and policymakers to improve drug prescribing
practice in veterinary medicine. Hence, integrated cooperation between different stake- holders should be maintained
to support a rational use of antimicrobials in food animals, which would ensure the effectiveness of these drugs and
the safety of foods of animal origin. Based on the above findings and conclusions the following recommendations are
forwarded:
 Veterinary medicine education in clinical pharmacology should be based on the practical needs of future
prescribers, should include the principles of rational therapeutics and problem solving, and should immunize the
students against the influences they are likely to encounter in their professional life.
 Further comprehensive studies on medication error are necessary to investigate the scale of problem and
their economic impact.
 Sustainable interventional strategies and periodic audit at all levels of health care to avoid the negative
consequences of inappropriate prescriptions should be established.
 Training and refresher courses should be given to prescribers on the basic principles of prescription order
writing.
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ABSTRACT: As a result of high feed costs in Lesotho the majority of farmers especially those producing under
semi intensive are diluting commercial feeds with a non-conversional feeds such as dried brewery grain (DBG)
in order to increase the quantity and to lower the costs of feeds. In most cases this practice resulted in poor
broiler performance and low carcass yields because of high inclusion rates. A completely randomized study
with four dietary treatments was undertaken at the National University of Lesotho farm. The aim of the study
was to investigate the effect of DBG inclusion in broiler diets during growing and finishing and to determine the
dilution or the inclusion rate that can maintain broiler performance and carcass yields like commercial feeds.
Dietary treatments were made up of control represented by commercial feeds and three inclusion rates of DBG
at 25, 50 and 75% respectively. A total of 360 day-old Ross 308 chicks were randomly assigned to four
treatments replicated four times. A total of ten birds per replicate were used for carcass parameters
determination. Feeds and water were provided on ad libitum basis. Light was provided for maximum of 20
hours per day. Performance data were collected on weekly basis as average feed intake, growth rate, body
weight, feed conversion ratio and mortality while carcass parameters were collected at the end of finishing
phase on carcass weight, dressing percentage, gizzard and intestinal weight. The feeding experiment lasted for
four weeks. The dietary treatments had a significant (P<0.05) effect on average feed intake, growth rate, body
weight, feed conversion ratio, carcass weight, dressing percentage, gizzard and intestinal weights whereby
broilers under control and 25% DBG had similar and better performance than animals in other treatments
except for gizzard and intestinal weight which were higher in 75% DBG. The higher fibre content of DBG was
found to be the limiting factor in the utilization by broiler especially at inclusion rate beyond 25%. Cost benefit
analysis indicated that there was a 21% reduction in feed costs when using 25% DBG in broiler diets. It was
concluded that 25% DBG inclusion rate is the one giving similar production performance and carcass yield to
the commercial feeds except for the visceral parts. Therefore farmers can include the DBG up to 25% in broiler
feeds for optimum performance and carcass yield between growing and finishing stages and save 21% in feed
costs.
Keywords: Dried brewery grain, Commercial feeds, Broiler performance, Carcass parameters, Feed costs.

INTRODUCTION
In Lesotho, the majority of broiler farmers are producing their chickens under semi intensive production system. One
of the limitations to the expansion of poultry industry is the high cost of animal feeds. In order to reduce high cost,
efforts are being directed to the use of non-conventional feed ingredients such as brewery by-products. The use of byproducts in animal diets can reduce the incorrect disposal of these products into the environment. Also, their use as
an alternative source in animal feed may replace or complement other ingredients of high added-value, which are
used as food sources in human diets (Parpinelli et al., 2018). Maluti Mountain Brewery is the sole brewery company
in Lesotho and is offering wet brewery grain at affordable prices to the farmers but primarily dairy farmers. Wet
brewer’s grains contain 75-80% water and deteriorate rapidly due to the growth of bacteria, yeasts and fungi
(Asurmendi et al., 2013). The nutritional content of brewers' grains varies depending on the grain used (barley, wheat,
rice, or corn), the extent of the fermentation, and the type of fermentation process used. According to National
Research Council (NRC) (1994) standards brewer´s spent grain contain 25.3 % protein, 6.3 % fat, 92 % dry matter,
approximately 2080 kcal/kg metabolizable energy (ME). The major problem limiting the use of dried brewers' grains
in poultry rations is related to the grains' high fiber content (Levic et al., 2010).
Acceptable inclusion rates of DBG in poultry diets reported in the literature range from 10-20% in young birds
and up to 30% in older poultry. Fasuyi et al. (2018) working with ensiled brewery grain in broiler chickens between
starting and growing phase observed the highest weight gain at 30% inclusion rate. Parpinelli et al. (2018) reported
that 10% inclusion rate of DBG in broiler chicken during the finishing phase maintained production performance very
well. In broilers between twelve and thirty-three days the inclusion rate ranging between ten and twenty percent
inclusion of DBG supported acceptable growth and feed utilization, and seemed to favor the development of a wellfunctioning gizzard (Denstadli et al., 2010).
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In Lesotho, the inclusion of brewery grain in poultry diets is not well document and therefore the main objective
of this study was to determine the effect of including different levels of DBG in broiler diets on production
performance, carcass quality and economic benefits.
MATERIALS AND METHODS
Ethical approval
The scientific and ethics committee of the Faculty of Agriculture, National University of Lesotho approved the
study protocol.
Study area
The study was carried out at the National University of Lesotho, Faculty of Agriculture farm in Roma some 34
kilometers southeast of Maseru, the capital of Lesotho. The Roma valley is broad and is surrounded by a barrier of
rugged mountains which provide magnificent scenery. The university enjoys a temperate climate with four distinct
seasons.
Experimental design and treatments
A completely randomized design was used with four dietary treatments replicated three times. Four
experimental diets were formulated at the farm in such a way that the control diet contained maize as the chief
energy source while the other three diets had dried brewers grain (DBG) replacing maize at the rate of 25, 50 and
75% in diets 2, 3 and 4 respectively. Experimental diets were offered in a mash form. The composition and nutrients
levels of the treated diet for growing phase are shown in Table 1.
A total of 180 day-old broilers were used in this study. The birds were randomly divided into 4 treatments of 45
birds each. Each treatment was replicated 3 times with 15 birds per replicate. The experiment lasted for six weeks.
The birds were reared in deep litter system. Fresh water and treatment diets were supplied ad libitum throughout the
period of the experiment. Routine management practices including vaccination and drug administration when
necessary was duly observed.
Table 1 - Physical and chemical composition of experimental diets
Ingredients
Maize
Soya bean
Fish meal
Sunflower
Hominy feed
BDG
Salt
Mineral Premix
Determined Analysis
CP (%)
ME (Mcal)
Starch (%)
ADF (%)
Calcium (%)
Phosphorus (%)

Control
50
17
7
15
10.5
0
0.25
0.25

T1 (25%DBG)
38
20
2
10
17.5
12
0.25
0.25

18
3.04
35.73
7.05
0.44
0.56

17
2.94
32.69
8.86
0.22
0.48

T2 (50%DBG)
25
20
2
10
17.5
25
0.25
0.25
19
2.88
25.56
11.36
.26
0.53

T3(75%DBG)
21
20
2
10
17.5
29
0.25
0.25
20
2.87
23.37
12.13
0.27
0.55

Data collection
Data was collected on proximate composition of experimental diets, production parameters, carcass
parameters and economic analysis.
Proximate analysis of formulated diet
The chemical analysis of experimental diets were done using standard methods according to Association of
Official Analytical Chemists(AOAC,1990) this included the following test; dry matter determination, crude protein,
energy, crude fiber (ADF & NDF), ether extract, minerals (calcium and phosphorus).
Production parameters
Feed intake was determined as the difference between the quantity of feed offered and the leftovers. Weekly
data was collected on the following parameters; growth rate, feed conversion ratio and body weight while mortality
rate was collected daily.
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Carcass parameters
Carcass parameters including, dressing weight, visceral weight, fat pad weight and gizzard weight were
measured at the end of the finishing phase (end of the trial). The birds were fasted overnight, 5 birds per replicate
were selected for each slaughtering phase and weighed the following morning prior to slaughtering to obtain their live
weights. The birds were slaughtered by severing the jugular vein. The carcasses were allowed to bleed freely for 5
minutes, defeathered using warm water and then re-weighed to obtain plucked carcass weight. They were then be
decapitated, eviscerated and weighed to obtain the dressed weights. Dressing percentage was expressed as dressed
carcass weight over live weight, multiplied by 100. An electronic top loading scale with maximum weight of 3kg
(sensitive at 0.1g) was used to weigh the birds, the carcasses.
Cost benefit analysis
The cost per kg of the diet was calculated by multiplying the percentage composition of the feedstuffs with the
price per kg of each feedstuff and summing all. Total feed intake x cost per kg feed gave total feed cost. Feed cost
per kg weight gain was calculated as FCR x cost per kg of diet.
Data analysis
The response variables were analyzed as one-way ANOVA with four dietary treatments as the main effects using
the Social Science Statistical Tool (IBM SPSS version 20, 2011). Once differences were detected by ANOVA, means
were separated using Least Significance Difference (LSD).
RESULTS AND DISCUSSIONS
Production Parameters
The influence of DBG in broiler diets results on production parameter are shown in Table 2. It is evident from
these results that the dietary treatment had a significant (P<0.05) influence on feed intake, daily weight gain, feed
conversion ratio (FCR) and final body weight, whereby birds that received the control diet performed significantly
better than all birds in other treatments. It was also observed that the incremental inclusion of DBG resulted in an
inverse relationship in all production parameters. Least significant difference result on the other hand revealed that
there was no significant (P>0.05) difference in all production parameters between the control and 25% DBG
inclusion. These results are in agreement with the findings of Anyanwu et al. (2008) who reported similar trends on
final body weights and daily weight gains. Aghabeigi et al. (2013) observed similar trends for feed intake between day
eleven and forty-two. On the other hand, Swain et al. (2012) reported that inclusion of DBG at 20% did not influence
body weight of broilers but had a significant effect on feed intake and FCR whereby birds fed diets with DBG had
higher feed intake and FCR than the control group. Anjola et al. (2016) used 0, 5, 8, 11 and 14%DBG inclusion in
broiler diets and reported that there were no significant differences in feed intake, weight gain and FCR amongst the
dietary treatments. The lower production parameters characterized by T2 and T3 could be a result of high fibre
content associated with feeding of DBG which means that for inclusion level of 25% DBG, the diet was equally
acceptable to the birds as they ate the same quantity feeds as the control group. The decrease in feed intake for T2
and T3 diets may be attributed to bulkiness and probably poor acceptability of the feed and this is supported by
Denstadli et al. (2010) who observed that the inclusion rate of DBG in diets up to 40% decreased body weight gain
and FCR.The researchers also concluded that birds cannot cope with the increased bulkiness of the diet when the
inclusion rate is more than 40%.
Carcass parameters
The influence of DBG on carcass production results (Table 3) pointed out that dietary treatment had a
significant (P<0.05) influence on all carcass parameters. The carcass parameters were also degreasing with an
increase in DBG inclusion rate. The mean comparison test indicated that carcass parameters between control and
25% DBG groups were not statistically different however there was significant difference between control and 50 and
75%DBG. The results of the current study are similar to results of Okpanachi et al., (2014) who used a mixture of DBG
and cassava tubers in broiler diets and observed that the incremental inclusion of DBG up to 45% reduced carcass
weight, dressing percentage and gizzard weight. Contrary to observed results Swain et al., (2012) using maximum of
20% DBG in broiler diets reported significantly high meat yield and gizzard weight in broilers fed diets containing DBG
than in control group. The results of the current study imply that DBG should not be included in broiler diets by more
than 25% inclusion rate for optimum carcass yield.
Cost benefit analysis
The cost benefits analysis results (Table 4) confirmed that the inclusion of DBG in broiler diets can significantly
(P<0.05) reduce the cost of feeds. However, cost of 50kg feeds were not statistically (P>0.05) different between
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control and 25% DBG treatment but cost of 25% DBG were lower by 10.00 Maluti which is good saving for the farmer.
These findings are in agreement with the work of Swain et al., (2013) who found that the incremental inclusion of
DBG reduced the cost per kg feeds. Fasuyi et al., (2018) added that the cost of feed was reduced as the inclusion
levels of DBG in the diets increased. The researcher further indicated the control diet had the highest cost while
30%DBG inclusion had the lowest cost. Ndams (2008) found contrasting results with regard to cost per kg weight
gain and cost per kg feed.
Table 2 - The influence of BDG on broiler production parameters
Parameters
Feed intake (g/week)
Daily weight gain (g)
FCR (g/g)
Live weight (g)

Control
710.00a
91.41a
2.48a
2325.67a

Dietary treatments
T1 (25%)
T2 (50%)
643.00b
577.33c
90.26a
81.99b
2.47a
2.37b
2230.00a
1943.53b

Means in rows with different superscripts differ significantly (P<0.05);
Conversion Ratio (gram feed/gram weight gain)
a, b,c

1

T3 (75%)
510.00d
73.36c
1.91c
1400.20c

Significance
P1
CV2
0.001
19.69
0.002
26.32
0.019
16.94
0.001
15.89

Probability level at 0.05 percent; 2 Coefficient of Variation; 3 Feed

Table 3 - The influence of DBR on broiler carcass parameters
Parameters
Carcass weight(kg)
Dressing percentage
Visceral weight(g)
Heart weight(g)
Liver weight (g)
Gizzard weight (g)
a, b

Control
1795a
77.2a
321.67a
11.33a
50.00a
94.00a

Dietary treatments
T1 (25%)
T2 (50%)
1720a
1450b
77.3a
75.0a
313.33a
275.00b
10.67a
9.33a
47.67a
39.67b
92.33a
89.33a

T3 (75%)
1010b
72.4b
246.00b
6.67b
36.33b
78.33b

Significance
P1
CV2
0.001
6.45
0.010
10.2
0.001
11.4
0.001
3.6
0.001
2.3
0.001
1.7

Means in rows with different superscripts differ significantly (P<0.05); 1 Probability level at 0.05 percent; 2 Coefficient of Variation

Table 4 - The influence of DBG on feed costs savings
Parameters
Cost of diets/50kg
Cost/kg weight gain
Cost/kg feed

Dietary treatments
T1 (25%)
T2 (50%)
250.00
220.00
12.35
10.43
5.00
4.40

Control
260.00
12.92
5.21

T3 (75%)
180.00
6.88
3.60

CONCLUSION
Based on observed results for proximate analysis of DBG, production and carcass parameters as well as cost benefit
analysis, it was evident that the use of DBG in broiler diets at rate of 25% during growing and finishing phases gave
similar production performance to broiler fed diets containing convention feedstuffs such as soyabean, sunflower,
fish meal and maize which are the main factors that push the price of feeds to its limit. The proximate analysis results
also proved beyond doubt that DBG can be used in broiler diets to substitute conventional proteins sources used in
broiler diets.
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ABSTRACT: A cross sectional study was conducted in Gondar town from November 2016 to April 2017 with the
objectives of determining the prevalence rate of major reproductive health problems of dairy cows and
assessing risk factors with roles in predisposing to reproductive problems. Cross sectional questionnaire survey
and regular follow-up were used to determine reproductive parameters and abnormalities. The study was
carried out on a total of 316 dairy cows. From the total study animals 25% (n=79) were affected by at least
with one reproductive health problem. Among the problems repeat breeder, retained fetal membrane, abortion
and anestrous were mostly found with their respective prevalence of 6.96%, 6.01%, 3.48% and 2.53%. The
overall prevalence of reproductive problems were significantly (P<0.05) influenced by breed, production
system, age, parity, body condition and hygiene. Generally the current finding revealed that reproductive health
problems commonly exist in the study area through their percentage and types vary from time to time; hence,
regular reproductive health management and proper formulation of ration could be the possible solutions to
alleviate the problems encountered in different production systems. From the different risk factors studied BCS
and parity were significantly associated with reproductive health problems. From this study feeding, housing
and health managements should be restudied and improved to reduce the incidence of reproductive problems.
This study showed that reproductive disorders highly affected the reproductive performance of dairy cows.
Further detailed studies on the major reproductive health disorders in the area should be carried out.
Keywords: Dairy cows, Gondar town, Reproductive health problems.

INTRODUCTION
For years, Ethiopia ranked first in cattle population in Africa. However the dairy industry is not as developed as that of
east African countries. Consequently, national milk production remains among the lowest in the world even by African
standard (Zegeye, 2003). Despite the huge number of cattle in the country productivity is low due to constraints of
disease nutrition, poor management and poor performance of indigenous breed. These constraints result in poor
reproductive performance of dairy cattle and lower economic benefit from the sector among the major problems that
have direct impact on reproductive Performance of dairy cows are abortion, dystocia, retained fetal membrane,
repeat breeding and vaginal prolapse. This could be classified as postpartum and prepartum (Lobago et al., 2006).
Reproductive problems are the most common which occur in lactating dairy cows and can dramatically affect
reproductive potential of the dairy herd. Poor reproductive performance is a major cause of involuntary culling and
therefore reduces the opportunity for voluntary culling and has a negative influence on the subsequent productivity of
a dairy herd (Hossein-Zadeh, 2013).
Infectious diseases have direct impact on reproductive performance of dairy cows. They do have a potential to
cause abortion, dystocia, retained placenta, clinical endometritis, uterine prolapse, anoestrus and repeat breeder.
They can be classified as before gestation (anoestrous and repeat breeding), during gestation (abortion and dystocia)
and after gestation (RFM and uterine prolapsed) (Shiferaw et al., 2005; Lobago et al., 2006). Among the infectious
diseases, Brucellosis is highly characterized primarily by causing abortion in late pregnancy, retained placenta,
endometritis and infertility in subsequent pregnancies in cattle. In addition to constraints of low production it
continues to cause heavy economic losses and public health concern throughout the world (OIE, 2003).
Reproductive disorder of dairy animals was broadly studied throughout the world, but studies in Ethiopia are
limited and mainly located in central high lands and in some parts of Eastern and Northern parts of the country.
Although, major reproductive disorders greatly responsible for high economic loss in dairy cows, there is paucity of
research done on the prevalence, etiology and relative importance of these problems in Gondar. Therefore, the
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present investigation had been planned to study: the prevalence of major reproductive health problems of dairy cows
in Gondar and possible risk factors that play a role in precipitating such problems in dairy farms of the area. Although
there are many small holder, medium size and large size dairy farms in Gondar town, few studies have been
conducted on the major reproductive health problems in dairy animals (Lobago et al., 2006). Therefore, these studies
were implemented with the following objectives: To study the major reproductive disorders in Gondar town, To identify
risk factors important for problems that affect reproductive performance of dairy cows under existing level of
management.
MATERIAL AND METHOD
Study area
This study was conducted in Gondar town, Northwestern part of Ethiopia. Gondar is located 727 km
northwestern Addis Ababa in Amhara regional state and is 2220 m.a.s.1, with 1172 mm mean annual rainfall and
19.7OC average annual temperature. The rainfall varies from 880 mm to 1772mm with a monomodal distribution.
The area is also characterized by two seasons, the wet season from June to September, and the dry season from
October to May. According to zonal agriculture office, the livestock population of Gondar registered, cattle 1,936,514,
sheep, 524,083, goats, 682,264, poultry 2,124,000, donkey 223,124, mule, 12,473, horse 36,828 and camel, 606.
Its area is 257 km2 (CSA, 2008).
Study population and study animals
According to the Gondar town livestock development agency, the area has large number of cattle population.
However, the study population constituted of 316 dairy cows (local and cross breed) found in different farms of the
study area. These animals were kept in different management systems. Sampled animals constituted different age
groups, body condition scores and parity. Body condition (BCS) of the study animals was scored based on the criteria
set by Matthew Man (1993), which ranged from 1 to 5. Body condition score 1 stands for cows with the very poor
body condition while score 5 for cows with the very fat body condition (best condition).
Study design
A cross-sectional type of study was conducted from November 2016 to April 2017 on dairy farms found in
Gondar town to determine the major reproductive problems cows, to assess the perception of farmers on major
reproductive problems of dairy cattle and the associated risk factor in the dairy cattle. The study was being employ
questionnaire and regular follow up in the randomly selected dairy cows.
Sample size and sampling method
A total of 316 dairy cattle with different parity, management and body conditions were included in this study. In
this study the pregnant dairy cows in their trimester were followed weekly for any problems. The sample size required
for this study was by considering 29% expected prevalence from previous study of Madot and Nibret (2015)
depending on the expected prevalence of major reproductive disorders of dairy production and the desired absolute
precision by the formula given by Thrusfield (2005) as follows.
N= (1.96)2 P exp (1- P exp)
d2
Where, N= Number of sample; D= Desired absolute precision; Pexp= expected prevalence. Therefore, 29%
expected prevalence was used to estimate the sample size. Using 95% confidence interval, 5% precision and 29%
expected prevalence, the sample size was 316:
Methods of data collection
Volunteer individuals were interviewed individually. Every data collected through questionnaire interview and
regular follow up as well as personal on site observation was recorded on Microsoft excel work sheet. Data was then
coded and stored.
Data management and analysis
The collected and stored data obtained from questionnaire and regular follow up were entered on a Microsoft
Excel spreadsheet and analyzed using Statistical Package for Social Sciences version 20. The prevalence of
reproductive problems was determined as a proportion of affected animals out of the total animal examined. The
differences or association between in different risk factors such as breed, management, hygiene, age, body condition
and parity with over all prevalence of reproductive problems was analyzed by using χ2 (Chi-square) technique and
value of P<0.05 considered as significant.
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RESULT
Characteristics of respondents
Based on the questionnaire study general characteristics associated with household’s respondents were
distributed by sex, age, marital status and educational status was presented in Table 1. From the total interviewed
respondents (N = 41), the majority (73.2%) of the respondents were male while the remaining (26.8%) were female.
The majority age of the respondents in the study area ranges between 25-40 years (48.9%). This result showed that
people in the most productive age are actively engaged in dairy activities. Of the total households interviewed, the
majority (65.8%) were married while the remaining (34.2%) were unmarried. Concerning to level of education, the
highest percentage (34.1%) of the respondents had college education 14.6% of those respondents had not attended
any formal or informal education.
Table 1 - Characteristics of the respondents on sex, age, married status and educational status
Category and variables
Sex
Male
Female
Age
<25
25-40
>40
Marital status
Married
Unmarried
Educational level
No formal education
Primary education
Secondary education
College and above

Number of respondents (%)
30 (73.2%)
11 (26.8%)
6 (14.6%)
20 (48.9%)
15 (36.5%)
27 (65.8%)
14 (34.2%)
6 (14.6%)
13 (31.7%)
8 (19.5%)
14 (34.1%)

Animal management
From the total of 316 dairy cattle, 173 (54.75%) were managed intensively, 143 (45.25%) were semi intensive
and of which 147 (46.52%) were local breed and the rest 169 (53.48%) were cross breed. Almost the entire
respondent agreed that feeding practice depends on the availability of feed because land space and water that is
important factors for cultivation of animal feed is limited in the farm area. The feed on which the animals are fed
include natural pasture (cut-and-carry), grass hay, crop residues, alfa alfa, elephant grass and nonconventional feeds
such as “atela” were among the commonest and mainly available feed types. Most of the respondents 82.93%
(N=34) breed their animals using artificial insemination (AI) and 17.1% (N=7) use only natural method. As replied by
the respondent, there was given regular drug treatment and deworming practices but they took their animals for
treatment whenever diseases occurred.
Major reproductive health problems
From a total of 316 dairy cows included in the study period 25% (N=79) were found to be affected at least by
one reproductive health problems. Overall prevalence of reproductive health problem sited by farmers/attendants or
veterinarians in cross and local breed dairy cattle on different method of study is presented in Table 2. In this study
(including questionnaire and regular follow up) major reproductive health problems were investigated. Hence
abortion, retained fetal membrane, dystocia, anoestrus, repeat breeder and were found to be the major reproductive
health problems containing 3.48%, 6.01%, 2.21%, 2.53% and 6.96%, respectively. Other reproductive health
problems observed with lower prevalence include uterine prolapse, clinical endometritis and mixed disorder
accounting 0.95%, 1.58%, and 1.58% respectively in Table 3.
Association of risk factor with reproductive health problems of dairy cattle
In this study among risk factors breed, management system, hygiene, age, parity and body condition score were
considered to assess its association with the occurrence of the reproductive problems as shown on the tables below.
As shown on the table 4 below, statistically no significant difference (P>0.05) was found in the prevalence of
reproductive health problems with respect to breed. Higher prevalence of reproductive health related problems were
found in local cattle than the cross breed and there was statistically significant association (P<0.05) of management
system with the prevalence of reproductive problems. Highest prevalence was found in semi intensive management
system (31.5%) and lowest in intensive system (19.7%) of management.
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As shown on table 5, the influence of age on the prevalence of major reproductive problems was assessed and
the result showed that there was significant association (P<0.05) with respect to age. The prevalence was
significantly highest in cows with 4-6 years age group (38.7%) followed by above 6 years age group (20.2%) while the
lowest in less than four years age (14.6%) as indicated. On the other hand, hygiene of the farms show a significant
difference (P<0.05) on the occurrence of reproductive problems of the animals.
As shown on table 6, the influence of body condition score on the occurrence of the major reproductive
problems was also assessed and the result showed that there is statistically significant (P<0.05) variation with regard
to body condition. Highest prevalence was found in cattle with good body condition (34.1%) followed by medium body
condition (21.4%) while the least in cows with poor body condition (13%). Parity prevalence was significant effect
(P<0.05) on the higher prevalence of major reproductive problems was found in the primiparous animals (32.2%)
while the lowest in the multiparous animals (16.2%).
Table 2 - Major reproductive disorders in dairy cows in Gondar town on different methods of study.
Method of study

Total No. of observation

No. of cows with reproductive disorder

Percent affected

Questionnaire study
Regular follow up

254
62

65
14

20.57%
4.43%

Total

316

79

25%

Table 3 - Relative occurrence of major reproductive disorders in dairy cows in Gondar town.
Types of RDs
Abortion
Uterine prolapsed
RFM
Dystocia
Clinical endometritis
Anoestrus
Repeated breeding
Mixed

Questionnaire survey no. (%)

Regular follow up no. (%)

Total (%)

7 (2.75%)
3 (1.2%)
14 (5.5%)
5 (1.97%)
5 (1.97%)
8 (3.15%)
18 (7.09%)
5 (1.97%)

4 (6.45%)
0 (0%)
5 (8.06%)
2 (3.2%)
0 (0%)
0 (0%)
4 (6.45%)
0 (0%)

11 (3.48%)
3 (0.95%)
19 (6.01%)
7 (2.21%)
5 (1.58%)
8 (2.53%)
22 (6.96%)
5 (1.58%)

RDs = reproductive disorders; *Mixed problems include abortion and retained placenta, dystocia and retained placenta, dystocia and clinical
endometritis, retained placenta and clinical endometritis.

Table 4 - Prevalence and association of reproductive problems with breed and management system.
Factors
Breed
Cross
Local
Total
Management system
Intensive
Semi intensive
Extensive
Total

Total no. of animal
examined
169
147
316

Total no. of affected
animals
40
39
79

173
143
0
316

34
45
0
316

Prevalence (%)

X2

p-value

23.7%
26.5%
25%

0.343

0.558

19.7%
31.5%
0
25%

5.829

0.016

Table 5 - Prevalence and association of major reproductive problems with hygiene and age.
Factors
Hygiene
Good
Poor
Total
Age
Below 4 years
4-6 years
Above 6 years
Total

Total no. of animal
examined

Total no. of affected
animals

Prevalence (%)

X2

p-value

97
219
316

2
77
79

2.1%
35.2%
25%

39.27

0.00

96
111
109
316

14
43
22
79

14.6%
38.7%
20.2%
25%

18.07

0.00
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Table 6 - Prevalence and Association of Reproductive Problems with Body Condition and Parity
Factors

Body condition
Score
Good
Poor
Medium
Parity
Primiparous
Multiparous

Total no. of animal
examined

Total no. of affected
animals

Prevalence (%)

135
69
112
316
174
142
316

46
9
24
79
56
23
79

34.1%
13.0%
21.4%
25%
32.2%
16.2%
25%

X2

p-value

10.5

0.003

10.65

0.001

DISCUSSION
In the present study 25% (n=79) of dairy cattle in the study area were affected by either one or more reproductive
disorders based on questionnaires and regular follow up study (Table 2). This is in close agreement with 29% (n=71)
which was reported by Madot and Nibret (2015) in North West Ethiopia. But it is higher than 18.5% which was
reported by Hunduma (2013) in Assela town and 24.8% by Molalegne and Shiv (2011) in Bedelle for major
reproductive problems, respectively. In addition, it is lower than 44.3% which was report by Hadush et al. (2013) in
central Ethiopia and 43.3% by Adane et al. (2014) in Southern Ethiopia. This difference might be due to sample size,
production system, study methodology and breed of animals, variation in management system as well as
environmental factors that are applied in different dairy farms.
In this study (including questionnaire and regular follow up) repeat breeder, RFM, abortion and anestrous were
found to be the major reproductive health problems containing 6.96%, 6.01%, 3.48% and 2.53%, respectively. Other
reproductive health problems observed with lower prevalence include uterine prolapsed, dystocia, mixed and
endometritis containing 0.95%, 2.21%, 1.58%, and 1.58% respectively (Table 3).
The prevalence rate of abortion recorded in the present study was (3.48%) which is close agreement with the
finding of Bahlibi (2015) who reported 3.8%. On the other hand, Madot and Nibret (2015), Molalign and Shiv (2011),
Degefa et al. (2011), Dinka (2013), Benti and Zewdie (2014) and Blen (2016), reported 19.7%, 13.9%, 8.7%, 14.6%,
12.2% and 7.5%, respectively which are higher than the current finding, but compared with the finding of Gashaw et
al. (2011) who reported prevalence rate of 1% the present finding is higher. The difference in prevalence of abortion
may be due to variation in practice of AI, genetic, nutritional status, infection, level of toxicities and husbandry
management system in different areas.
Uterine prolapse represented a prevalence of 0.95% which agrees with the finding of Adane et al. (2014) who
reported 0.76% and Blen (2016) who reported 0.8%. But, higher than 0.43% and 0.56% reported by Dawite and
Ahmed (2013) and Bitew and Prasad (2011) respectively. In addition, the prevalence rates of mixed problems in the
present study was 1.58% which is lower than the finding of Gashaw et al. (2011) who reported 5.6% in Jimma and
Blen (2016) who reported 5.2%, but higher than 1.05% indicated by Simiret (2010). This variation could be due to
inter relationship between of reproductive problems as predisposing factors for each other.
The prevalence rate of RFM of 6.1% in recent study is similar with the 7.1% reported by Adane et al. (2014) and
but lower than (14.28%) reported by Mamo (2004), 10.1% by Blen (2016) and 19.2% by Gashaw et al. (2011) and
but higher than 2.9% reported by Wujira and Nibret (2016) and 1.1% by Bahlibi (2015). The variation in the incidence
of RFM may be attributed to variations in predisposing factors to which the animals are subjected to; among which
include nutritional status and management such as lack of exercise. The prevalence rate of RFM in the current study
could also be due to dystocia that accounted 2.21% of the problems, which is an important predisposing factor for
occurrence of RFM and higher report by Gashaw et al. (2011) might be due to high report of (5.6%) mixed problems
than current (1.58%), but Mamo (2004) calculated prevalence rate from positive animals not from total as current
study.
Previous report on the prevalence of dystocia by Gashaw et al. (2011) 3.8% in small holder dairy production
system and their reproductive health problems in Jimma town, 3.5% reported by Blen (2016), 7.75% reported by
Dawit and Ahmed (2013) and 2.9% by Hadush et al. (2013) higher than the prevalence of 2.21% obtained in this
study. This variation in the occurrence of dystocia may be due to the fact that it is influenced by the factors such as,
age and parity of the dam as well as breed of the sire. Inseminating cows with semen collected from large sized bulls
without taking into account the size and age of cows is an important factor in precipitating dystocia (Mee, 2008).
The incidence of endometritis in the present study was 1.58% lower than the prevalence rate (8.7%) reported by
Hadush et al. (2013) in central Ethiopia, 28.5% reported by Amene (2006) in Alage dairy farm and 12.7% reported by
Madot and Nibret (2015) north west Ethiopia. Factors influencing the incidence of endometritis may be retention of
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fetal membrane, negative energy balance, dystocia, and parity of cow had been reported to be associated with
endometritis (Roberts and Stephen, 2002). Other influencing factors for endometritis may include unhygienic
parturition, unwise handling of parturition and injury of uterus by AI guns during insemination.
The prevalence rate of anoestrus found in the current study (2.53%) is higher than the previous reports by Haftu
and Gashaw (2009), Bitew and Shiv (2011) and Gashaw et al. (2011) who reported an overall prevalence rate of
2.29%, 1.7% and 0.3%, respectively. Previous reports of the prevalence of anoestrus of 10.1% by Haile et al. (2010),
10.26% by Haile et al. (2014), 10.3% by Benti and Zewdie (2014), 12.9% by Hadush et al. (2013), 10.2% by Amene
(2006) are higher than the current finding. The difference observed in the prevalence rate of anoestrus could be due
to difference in heat detection practice and management system particularly nutritional variation in animals.
The higher prevalence of repeated breeding (6.96%) found in the present study is in close agreement with 7.7%
reported by Blen (2016) in Bishoftu town, but lower than 11.42% prevalence rate reported by Hadush et al. (2013)
from central Ethiopia. Repeated breeding can be caused by a number of factors, including sub-fertile bulls, endocrine
imbalance, malnutrition, reproductive tract infections and poor management practices such as wrong time of
insemination or faulty heat detection, inappropriate semen handling and insemination techniques. Hence the
difference between the findings of the current study and previous reports may be attributed to the above-mentioned
factors.
The prevalence of major reproductive problems revealed that breed had not statistically significant association
and a higher (26.5%) prevalence rate of major reproductive problem was obtained in local breed cows than the cross
breeds (23.7%) which is similar with Bahilibi (2015). The higher reproductive problems in local breed cows is possibly
due to the cross breeds included in the study are having at most 50% Holstein Friesian blood type and this could help
them to adapt the tropical weather conditions and have better management than the local breeds.
A higher prevalence rate of reproductive problems was observed in these cattle its age 4-6 years age (38.7%)
followed by above 6 years of age when compared to the less than 4 years of age cows. The prevalence of parity had a
significant effect (P<0.05) on the higher prevalence of major reproductive problems was found in the primiparous
animals (32.2%) while the lowest in the multiparous animals (16.2%). This work is contradicted to the previous
findings of Dinka (2013) and Hadush et al. (2013). BCS had showed a statistically significant difference (P<0.05), in
that animals in good body condition are highly affected by major RDs. This finding agrees with the report from Gashaw
et al. (2011).
CONCLUSION AND RECOMMENDATIONS
The results obtained from this study demonstrate that prevalence of reproductive health problems were high in
the study area. Retained fetal membrane (RFM), repeat breeding and abortion were the most important and highly
encountered reproductive health problems in dairy cows in Gondar town. The possible risk factors associated with the
incidence of reproductive problem in the study area includes breed, production system, age, parity, body condition.
Based on the current finding the following points are recommended:
 Giving awareness to dairy farm owners, attendants and improving management system (such as; housing,
feeding and health care) to reduce the incidence of reproductive problems encountered.
 Routine and periodical examination of cows during postpartum and prepartum was essential; while most
cows acquire reproductive problem during these periods.
 Heat detection and proper selection of bulls for breeding taking in to account the size of the cows could help
in minimizing reproductive health problems.
 Further investigation should be performed to isolate and characterize the causes of the reproductive
problems and associated risk factors in the study area.
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and Health responses to dietary inputs (e.g., Feeds, Feed Additives, Specific Feed Components, Mycotoxins). Also, Mathematical
models relating directly to animal-feed interactions, Analytical and experimental methods for Feed Evaluation as well as Animal
Production studies with a focus on Animal Nutrition that do have link to a feed (Food Science and Technology) are acceptable
relative topics for OJAFR.

Submission
The manuscripts should be submitted using our online submission system. For facile submission, please embed all figures and
tables at the end of the manuscript to become one single file for submission. Once submission is complete, the system will
generate a manuscript ID and password sent to author's contact email. If you have any difficulty in submitting the manuscript,
kindly send via email: editors@ojafr.ir. All manuscripts must be checked (by English native speaker) and submitted in English for
evaluation in totally confidential and impartial way.
Supplementary information:
Author guidelines are specific for each journal. Our MS Word template can assist you by modifying your page layout, text
formatting, headings, title page, image placement, and citations/references such that they agree with the guidelines of journal. If
you believe your article is fully edited per journal style, please use our Word template before submission.
Supplementary materials may include figures, tables, methods, videos, and other materials. They are available online linked to the
original published article. Supplementary tables and figures should be labeled with a "S", e.g. "Table S1" and "Figure S1". The
maximum file size for supplementary materials is 10MB each. Please keep the files as small as possible to avoid the frustrations
experienced by readers with downloading large files.
Submission to the Journal is on the understanding that:
1.The article has not been previously published in any other form and is not under consideration for publication elsewhere;
2.All authors have approved the submission and have obtained permission for publish work.
3.Researchers have proper regard for conservation and animal welfare considerations. Attention is drawn to the 'Guidelines for the
Treatment of Animals in Research and Teaching'. Any possible adverse consequences of the work for populations or individual
organisms must be weighed against the possible gains in knowledge and its practical applications. If the approval of an ethics
committee is required, please provide the name of the committee and the approval number obtained.
Ethics Committee Approval
Experimental research involving human or animals should have been approved by author's institutional review board or ethics
committee. This information can be mentioned in the manuscript including the name of the board/committee that gave the
approval. Investigations involving humans will have been performed in accordance with the principles of Declaration of Helsinki.
And the use of animals in experiments will have observed the Interdisciplinary Principles and Guidelines for the Use of Animals in
Research, Testing, and Education by the New York Academy of Sciences, Ad Hoc Animal Research Committee.
If the manuscript contains photos or parts of photos of patients, informed consent from each patient should be obtained. Patient's
identities and privacy should be carefully protected in the manuscript.

Presentation of the article
Main Format:
First page of the manuscripts must be properly identified by the title and the name(s) of the author(s). It should be typed in Times
New Roman (font sizes: 12pt in capitalization for the title and the main text, double spaced, in A4 format with 2cm margins. All
pages and lines of the main text should be numbered consecutively throughout the manuscript. The manuscript must be saved in a
.doc format, (not .docx files). Abbreviations in the article title are not allowed except the well-known ones.
Manuscripts should be arranged in the following order:
a. TITLE (brief, attractive and targeted)
b. Name(s) and Affiliation(s) of author(s) (including post code) and corresponding E-mail
c. ABSTRACT
d. Key words (separate by semicolons; or comma,)
e. Abbreviations (used in the manuscript)
f. INTRODUCTION;
g. MATERIALS AND METHODS
h. RESULTS
i. DISCUSSION
j. CONCLUSION
k. DECLARATIONS
1. REFERENCES
m. Tables;
n. Figures
The sections "RESULTS AND DISCUSSION" can be presented jointly.
The sections "DISCUSSION AND DISCUSSION" can be presented jointly.
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Article Sections Format:
Title should be a brief phrase describing the contents of the paper. Title Page should include full names and affiliations of the
author(s), the name of the corresponding author along with phone and e-mail information. Present address(es) of author(s) should
appear as a footnote.
Abstract should be informative and completely self-explanatory, briefly present the topic, state the scope of the experiments,
indicate significant data, and point out major findings and conclusions. The abstract should be 150 to 300 words in length.
Complete sentences, active verbs, and the third person should be used, and the abstract should be written in the past tense.
Standard nomenclature should be used and abbreviations should be avoided. No literature should be cited.
Following the abstract, about 3 to 7 key words should be listed.
Introduction should provide a clear statement of the problem, the relevant literature on the subject, and the proposed approach
or solution. It should be understandable to colleagues from a broad range of scientific disciplines.
Materials and Methods should be complete enough to allow experiments to be reproduced. However, only truly new procedures
should be described in detail; previously published procedures should be cited, and important modifications of published
procedures should be mentioned briefly. Capitalize trade names and include the manufacturer's name and address. Subheadings
should be used. Methods in general use need not be described in detail.
Results should be presented with clarity and precision. The results should be written in the past tense when describing findings in
the author(s)'s experiments. Previously published findings should be written in the present tense. Results should be explained, but
largely without referring to the literature. Discussion, speculation and detailed interpretation of data should not be included in the
results but should be put into the discussion section.
Discussion should interpret the findings in view of the results obtained in this and in past studies on this topic. State the
conclusions in a few sentences at the end of the paper. The Results and Discussion sections can include subheadings, and when
appropriate, both sections can be combined.
Conclusion should be brief and tight, providing a few specific tasks to accomplish: 1-Re-assert/Reinforce the Thesis; 2-Review the
Main Points; 3- Close Effectively. The Conclusion section should not be similar to the Abstract content.
Declarations including Ethics, Consent to publish, Competing interests, Authors' contributions, and Availability of data and
materials are necessary.
Acknowledgments of persons, grants, funds, etc should be brief.
Tables should be kept to a minimum and be designed to be as simple as possible. Tables are to be typed double-spaced
throughout, including headings and footnotes. Each table should be on a separate page, numbered consecutively in Arabic
numerals and supplied with a heading and a legend. Tables should be self-explanatory without reference to the text. The details of
the methods used in the experiments should preferably be described in the legend instead of in the text. The same data should not
be presented in both table and graph forms or repeated in the text.
The Figure legends should be typed in numerical order on a separate sheet. Graphics should be prepared using applications
capable of generating high resolution GIF, TIFF, JPEG or PowerPoint before pasting in the Microsoft Word manuscript file. Use
Arabic numerals to designate figures and upper case letters for their parts (Figure 1). Begin each legend with a title and include
sufficient description so that the figure is understandable without reading the text of the manuscript. Information given in legends
should not be repeated in the text.

DECLARATIONS
Please ensure that the sections: Ethics (and consent to participate), Consent to publish, Competing interests, Authors'
contributions, and Availability of data and materials are included at the end of your manuscript in a Declarations section.
Consent to Publish
Please include a „Consent for publication‟ section in your manuscript. If your manuscript contains any individual person‟s data in
any form (including individual details, images or videos), consent to publish must be obtained from that person, or in the case of
children, their parent or legal guardian. All presentations of case reports must have consent to publish. You can use your
institutional consent form or our consent form if you prefer. You should not send the form to us on submission, but we may
request to see a copy at any stage (including after publication). If your manuscript does not contain any individual person‟s data,
please state “Not applicable” in this section.
Authors’ Contributions
For manuscripts with more than one author, OJAFR require an Authors' Contributions section to be placed after the Competing
Interests section. An 'author' is generally considered to be someone who has made substantive intellectual contributions to a
published study. To qualify as an author one should 1) have made substantial contributions to conception and design, or
acquisition of data, or analysis and interpretation of data; 2) have been involved in drafting the manuscript or revising it critically
for important intellectual content; and 3) have given final approval of the version to be published. Each author should have
participated sufficiently in the work to take public responsibility for appropriate portions of the content. Acquisition of funding,
collection
of
data,
or
general
supervision
of
the
research
group,
alone,
does
not
justify
authorship.
We suggest the following format (please use initials to refer to each author's contribution): AB carried out the molecular genetic
studies, participated in the sequence alignment and drafted the manuscript. JY carried out the immunoassays. MT participated in
the sequence alignment. ES participated in the design of the study and performed the statistical analysis. FG conceived of the
study, and participated in its design and coordination and helped to draft the manuscript. All authors read and approved the final
manuscript. For authors that equally participated in a study please write 'All/Both authors contributed equally to this work.'
Contributors who do not meet the criteria for authorship should be listed in an acknowledgements section.
Competing Interests
Competing interests that might interfere with the objective presentation of the research findings contained in the manuscript
should be declared in a paragraph heading "Competing interests" (after Acknowledgment section and before References).
Examples of competing interests are ownership of stock in a company, commercial grants, board membership, etc. If there is no
competing interest, please use the statement "The authors declare that they have no competing interests.".
Online Journal of Animal and Feed Research adheres to the definition of authorship set up by the International Committee of
Medical Journal Editors (ICMJE). According to the ICMJE authorship criteria should be based on 1) substantial contributions to
conception and design of, or acquisition of data or analysis and interpretation of data, 2) drafting the article or revising it critically
for important intellectual content and 3) final approval of the version to be published. Authors should meet conditions 1, 2 and 3.
It is a requirement that all authors have been accredited as appropriate upon submission of the manuscript. Contributors who do
not qualify as authors should be mentioned under Acknowledgements.
Change in authorship
We do not allow any change in authorship after provisional acceptance. We cannot allow any addition, deletion or change in
sequence of author name. We have this policy to prevent the fraud.
Acknowledgements
We strongly encourage you to include an Acknowledgements section between the Authors‟ contributions section and Reference list.
Please acknowledge anyone who contributed towards the study by making substantial contributions to conception, design,
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acquisition of data, or analysis and interpretation of data, or who was involved in drafting the manuscript or revising it critically for
important intellectual content, but who does not meet the criteria for authorship. Please also include their source(s) of funding.
Please also acknowledge anyone who contributed materials essential for the study.
Authors should obtain permission to acknowledge from all those mentioned in the Acknowledgements. Please list the source(s) of
funding for the study, for each author, and for the manuscript preparation in the acknowledgements section. Authors must
describe the role of the funding body, if any, in study design; in the collection, analysis, and interpretation of data; in the writing
of the manuscript; and in the decision to submit the manuscript for publication.
Data Deposition
Nucleic acid sequences, protein sequences, and atomic coordinates should be deposited in an appropriate database in time for the
accession number to be included in the published article. In computational studies where the sequence information is unacceptable
for inclusion in databases because of lack of experimental validation, the sequences must be published as an additional file with
the article.
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full text on the Internet.

The OA policy
Online Journal of Animal and Feed Research is an Open Access journal which means that all content is freely available without
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