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Research Paper 
Effects of exogenous recombinant bovine somatotropin (rbST) on hematological indices 

of Kundhi buffalo male calves. 
Khuhro AP, Soomro SA, Kaka NA, Khuhro RP, Siyal FA, Bhutto ZA, Arain MA, Saeed M, Soomro 

RN and Brohi SA. 

Online J. Anim. Feed Res., 6(4): 83-89, 2016; pii: S222877011600011-6 
Abstract 
The aim of present research was assessment of the rbST effects on hematological indices and also its optimum safe dose 
in kundhi buffalo male calves for beef production. The calves were divided into three groups, with or without rbST 
treatment. The rbST administered intramuscularly during fortnight, for eleven weeks with an interval of two weeks. Then 
blood samples were collected at the end of eleven weeks for analysis. In comparison with group A and B, red blood cells 
count, hemoglobin, mean corpuscular hemoglobin concentration, platelets count and mean corpuscular volume indices 
were significantly (P<0.05) higher. There was no significant effect on mean corpuscular hemoglobin, erythrocyte 

sedimentation rate and packed cell volume. The white blood cells in rbST treated groups (P<0.05) increased, and this 
increase was attributed due to increase in neutrophil number. However, there was non-significant effect of rbST on 
eosinophils, basophils, monocytes and lymphocytes between all groups. It was concluded from outcomes that rbST 
produced dose dependent effect on hematological values in kundi buffaloe calves and no adversely higher values were 
observed that determine polycethemia or leukocytosis. It is therefore suggested that rbST can be used at the dose rate of 
1mg/kg b.w. as growth promoter in Kundhi buffaloe calves.    
Keywords: rbST, Hematology, Hematological, Polycethemia, Leukocytosis, Kundhi Buffalo, Calves.   
PDF] [XML]  DOAJ 

 

 
Research Paper 
Estimation of Genetic Parameters for Reproductive Traits of Fogera and Holstein 

Friesian Crossbred Cattle at Metekel Ranch, Amhara Region, Ethiopia.  
Zeleke. B, Kebede K, and Banerjee A.K. 

Online J. Anim. Feed Res., 6(4): 90-95, 2016; pii: S222877011600012-6 
Abstract 
The study was carried out at Metekel ranch, Amhara region, Ethiopia, with the objective of estimating genetic parameters 
for reproductive traits of Fogera and Holstein Friesian crossbreed cattle. The data used in the study included pedigree 
records and reproductive performance records of animals born from 1990 to 2012.The parameters were estimated by 
using Variance Component Estimation (VCE 6.0) software. Four models were used Viz. Model1: Y= Xb+Z1a + e; 
Model2:Y=Xb+Z1a+Z3c + e; Model3: Y=Xb+Z1a+Z2m+ e; cov a,m=0 and Model4: Y= Xb + Z1a + Z2m+ Z3c + e; cov 
a, m=0.Traits like Gestation Length (GL), Calving Interval (CI) and Days Open(DO) were estimated using model2 and 4 
which fit permanent environmental effect due to repeated records per cow. Whereas, age at first service (AFS) and age at 
first calving (AFC) were estimated using model 1, 3, and 4. Estimates of direct heritability of the studied traits ranged 
from 0.01±0.05 for DO to 0.26±0.21 for AFS, besides high error variance was observed. The phenotypic correlations 
between traits ranged: 0.33 to 0.99 between CI and DO and GL and DO respectively. And genetic correlations ranged 
from -1.0 to 1.0 between GL and CI between CI and DO respectively. The result in this study indicates there were low 
heritability estimates high environmental variances which imply selection based on phenotypic performance of animals 

was unlikely to bring genetic progress in the studied herd because of the low estimate of heritability of the trait. Besides, 
The result showed there was moderate to high correlation that indicated selection for one trait will affect the correlated 
traits. Thus, selection method, in addition to individual records, should incorporate pedigree and progeny information in 
the form of an index to get optimum genetic progress in the studied population. In addition, selection for any particular 
trait(s) must be carried out with caution as it could have an adverse effect due to correlated response on the correlated 
traits. 
Keywords: Correlation, Crossbred, Economic traits, Fogera and Holstein Friesian, Genetic parameter, Heritability, 
Metekel ranch, Reproductive trait 
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EFFECTS OF EXOGENOUS RECOMBINANT BOVINE SOMATOTROPIN 

(RBST) ON HEMATOLOGICAL INDICES OF KUNDHI BUFFALO MALE 

CALVES 
 

 

Aneela PARVEEN KHURO1, Saeed AHMED SOOMRO1*, Niaz ALI KAKA1, Raheela PERVEEN KHUHRO1, Farman ALI 

SIYAL1, Zohaib AHMED BHUTTO2, Muhammad ASIF ARAIN,  2Muhammad SAEED3, Rab NAWAZ SOOMRO3, Sarfaraz 

AHMED BROHI2 
 

1Faculty of Animal Husbandry and Veterinary Sciences, Sind Agriculture University Tandojam, Pakistan 
2Faculty of Veterinary and Animal Sciences, Lasbela University of Agriculture, Water and Marine Sciences, Pakistan 
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ABSTRACT: The aim of present research was assessment of the rbST effects on hematological indices and also 

its optimum safe dose in kundhi buffalo male calves for beef production. The calves were divided into three 

groups, with or without rbST treatment. The rbST administered intramuscularly during fortnight, for eleven weeks 

with an interval of two weeks. Then blood samples were collected at the end of eleven weeks for analysis. In 

comparison with group A and B, red blood cells count, hemoglobin, mean corpuscular hemoglobin concentration, 

platelets count and mean corpuscular volume indices were significantly (P<0.05) higher. There was no significant 

effect on mean corpuscular hemoglobin, erythrocyte sedimentation rate and packed cell volume. The white 

blood cells in rbST treated groups (P<0.05) increased, and this increase was attributed due to increase in 

neutrophil number. However, there was non-significant effect of rbST on eosinophils, basophils, monocytes and 

lymphocytes between all groups. It was concluded from outcomes that rbST produced dose dependent effect on 

hematological values in kundi buffaloe calves and no adversely higher values were observed that determine 

polycethemia or leukocytosis. It is therefore suggested that rbST can be used at the dose rate of 1mg/kg b.w. as 

growth promoter in Kundhi buffaloe calves.    

Keywords: rbST, Hematology, Hematological, Polycethemia, Leukocytosis, Kundhi Buffalo, Calves.   
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INTRODUCTION 
 

In the developed countries such as USA, hormones are used as growth promoters for improving the efficiency 

of feed conversion thereby weight gain in beef animals as well as for milk production in dairy animals (Marounek et 

al., 2007). Somatotropin is a homeorhetic hormone secreted from the pituitary gland play major role in nutrient 

partitioning in the animal body, and employed as a growth promoter and also for milk production (Capper, 2010).  

Now a days, instead of somatotropin genetically engineered synthetic recombinant bovine somatotropic 

hormone (rbST) used as a feed supplement or via injection, for production of milk yield in livestock animals and as 

growth promoter in beef animals (Collier and Bauman, 2014). Previously research suggested that rbST increased 

the milk production in various species cows (Eppard, 1997), goat and sheep (Baldi, 1999) and in buffalo (Moallem 

et al., 2000; Jorge et al., 2002; Gulay et al. 2004; Mishra and Shukla, 2004). In Pakistan, rbST is also used via 

injection or supplemented in the feed. In increasingly vulnerable environment, the rbST is regularly practiced in 

commercial dairy animals particularly in buffalo for augmentation of milk production. For that reason, it is 

important to monitoring the effect of rbST on health status of the animals. The blood hematological indices are 

important indicators of the health status of the animals.  

The documented studies about effect of rbST on hematological profile in different species such as in cow 

(Dilbar et al., 2014), small ruminants (Azza et al., 2010), sheep (Sallam et al., 2005; El-Din et al., 2009) and in Nilli 

ravi buffalo (Jabbar, 2004; Jabbar et al., 2010; Khaliq and Rahman, 2010). The kundhi buffalo is a local breed of 

sindh province in Pakistan. Although there are some reports on lactating buffalo especially on kundhi breed. But 

very few researches so far has been carried on fattening buffalo calves of kundhi breed to see the effect of rbST on 

hematological profiles. The current study evaluated the effect of rbST with different dosage regimes in fattening 

kundhi buffalo male calves to monitoring the health status. The main objective was assessment of rbST regarding 

http://www.science-line.com/index/
http://www.science-line.com/index/
http://www.ojafr.ir/main/
mailto:soomro_saeed@yahoo.com
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its dose selection during the therapy, whether low or high doses could be used safely devoid of any side effect on 

the health status such as hematological indices.  

 

MATERIAL AND METHODS  

 

Experimental animals  

A total of eighteen healthy Kundi buffalo male calves, 6 months of age, with average body weight of 60kg 

were selected for current study. The experiment was conducted at Livestock Experimental Station, Sindh Agriculture 

University, Tandojam Pakistan. The calves were housed in pens with free access to water and provided sufficient 

housing space and open space for exercise. The calves were fed twice a day add libitum with access to a total 

mixed ration. Animals were divided into three groups (A, B and C). Each group consisted of six animals. Before 

commencement of the study, the calves were allowed for at least three weeks of acclimatization period. During 

adaptation period the calves were ear tagged, drenched and vaccinated against some common infectious diseases.  

 

Feeding management 

An economical fattening ration (concentrate mixture) consisted of crushed maize and wheat bran as major 

energy ingredients were formulated (Table-1) according to previously described method (Sharma et al., 1995). The 

chemical composition and nutritive values of feed ingredients such as Fats, Crude Protein, TDN, Crude Fiber and 

Ash of the ration was determined as per standard methods described by AOAC (2000).  

 

 

Table 1 - Formulation and chemical composition of experimental fattening ration (% on dry matter (DM) basis). 

INGREDIENTS Quantity (Kg) DM CP TDN CF Ca P 

Dry roughages 

Wheat Straw 20 18 0.468 8.64 7.4 0.04 0.01 

Green roughages 

Berseem  

(Trifolium alexandrinum) 
40 7.2 1.152 4.608 1.61 0.26 0.02 

Concentrates        

Maize Crushed 3 2.7 0.297 2.241 0.05 ----- 0.02 

Wheat Bran 4 3.56 0.57 2.492 0.32 0.01 0.04 

Rice Polish 10 9 1.08 7.29 0.29 0.02 0.12 

Cotton Seed Cake 16 14.4 5.04 11.38 1.44 0.02 0.14 

Moong Kutta 5 4.65 0.93 3.627 0.24 0.01 0.04 

Di-Calcium Phosphate 0.25 0.25 ----- ----- ----- 0.09 ----- 

Molasses 2 1.56 0.062 1.139 ----- 0.02 ----- 

Salt 0.25 0.25 ----- ----- ----- 0.09 ----- 

Total 100.5 61.66 9.599 41.417 11.43 0.57 0.41 

Chemical composition 16 68 18.5 1.05 0.6 

 

 

Treatment period  

After 3 weeks of adaptation period, the treatment of rbST and fattening ration was started. All the calves in 

three groups were fed experimental ration. The group A served as control without treatment while B and C 

experimental groups. The rbST was administered intramuscularly to animals at dose rate of 0.5 and 1.0 mg/kg 

body weight (BW), respectively for group B and C, fortnightly for eleven weeks of period with interval of two weeks.  

 

Collection of blood samples and complete blood count (CBC) 

The blood samples from the calves collected weekly, (at last day of week) for the period of eleven weeks. The 

samples drawn in chilled EDTA vacutainers (BDH, Germany) and were brought to the Department of Veterinary 

Physiology and Biochemistry, Sindh Agriculture University tandojam, Pakistan for comprehensive examination. All 

the CBC parameters were done manually. All parameters were performed according to the standard hematological 

procedures as previously described (Sharma, 2005). Red blood cells (RBC’s) and white blood cells (WBC’s) or 

leukocytes quantified via haemocytometer method, platelets or thrombocytes through chamber counting system, 

neurtrophils, eosoniphils, basophils, lymphocytes and monocytes through differential leukocytes count (DLC), 
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packed cell volume (PCV) measured via microhaematocrit method, erythrocyte sedimentation rate (ESR) via 

Westergren’s procedure, hemoglobin (Hb) level was by acid-hematin, mean corpuscular volume (MCV) by 

PCV/RBC’sx10 formula, mean corpuscular hemoglobin concentration (MCHC) through Hb/PCVx100 equation and 

mean corpuscular hemoglobin (MCH) through Hb/RBC’sx10 formula.  

 

Statistical analysis  

The data was shown as means ± S.E.M., and analyzed in student edition statistical software via one-tailed 

ANOVA. Least significant difference LSD was applied to indicate significant difference between and within the 

means of control and rbST treated groups. The significance level was set at P<0.05. 

 

RESULTS 

 

Red blood cells (RBC) count and hemoglobin (Hb) level  

The mean values of RBCs count and hemoglobin level treated with rbST for the period of eleven weeks 

depicted in Figure 1. The overall mean RBC concentration increased (P<0.05) in calves of group C as compared to 

other groups (A and B). No difference was observed between A and B or between B and C. The increased RBCs 

count was observed within normal limits in group C. Concurrently, with increased RBCs count, the overall mean 

hemoglobin level also increased (P<0.05) in calves of group C treated with rbST at dosage of 1.0 mg/kg BW in 

contrast to remaining groups. Similarly, no difference was noticed between A and B or B and C groups, and 

increased hemoglobin in groups C was within the limits.  

 

Mean corpuscular hemoglobin concentration (MCHC) 

The effect of rbST treatment on MCHC for eleven weeks showed in Figure 1. In comparison with groups A 

(control) and B, the indices of MCHC raised (P<0.05) in group C animals received rbST with dose of 1.0 mg/kg BW 

There was no significant effect of rbST between groups A and B or B and C. Moreover, the increase in MCHC 

concentration in C group was within normal values.  

 

MCH, ESR and PCV 

In comparison with control, no significance difference was observed for mean values of MCH, ESR and PCV 

values in buffalo calves fed fattening ration between and within the groups (A, B and C) as mentioned in Figure 1. 

 

White blood cells (WBCs) count  

The mean values of WBCs of animals treated through rbST for period of eleven weeks publicized in Figure 2. 

The rbST treatments produced pronounce effect on WBCs count. In comparison with control (group A), dose 

dependent significant effect of rbST was observed in B and C groups. The raised indices of WBCs were higher in 

group C than B. The increased in total WBC count were within normal limits.  

 

Platelets count 

The overall mean showed significant effect of rbST in groups B and C as compared to A in dose dependent 

manner as shown in Figure 2. The increase in platelets count was higher in calves of group C (rbST 1.0 mg/kg BW) 

as compared to that of group B (rbST 0.5 mg/kg BW). The increase in platelets count was within limits such as no 

thrombocytosis was seen in buffalo calves treated with rbST. 

 

Mean corpuscular volume (MCV) 

The effect of rbST MCV is depicted in Figure 2. The overall mean values showed that the MCV values 

increased in rbST treated calves groups (B and C) in contrast to non-treated group (A) in dose dependent fashion. 

The increased indices of MCV observed to be higher in group C than B group animals.  

 

Differential leukocytes count (DLC) 

Mean values of different WBCs observing through DLC mentioned in Figure 3. DLC analysis showed that rbST 

treatment produced significant effect on nutrophils counts. The overall mean values showed that the number of 

neutrophils increased in rbST treated groups as compared to control group. The increase in neutrophils was within 

normal ranges and no sign for neutrophilia was observed in calves treated with rbST. There was no significant effect 

of rbST on esionophils, basophils, lymphocytes and monocytes between and within the groups. 
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Figure 1 - Mean RBCs count, hemoglobin level, MCHC, MCH, ESR and PCV of Kundhi buffalo calves fed fattening ration during 

treatment period of 11 weeks with rbST. Significant difference level (P<0.05) with different superscripts. 
 
 

 
Figure 2 - Mean WBCs count, platelets count and MCV of Kundhi buffalo calves fed fattening ration during treatment period of 

11 weeks with rbST. Significant difference level (P<0.05) with different superscripts. 
 
 

 
Figure 3 - Mean differential leukocytes or WBCs (neutrophils, eosinophils, basophils, lymphocytes and monocytes) of Kundhi 

buffalo calves fed fattening ration during treatment period of 11 weeks with rbST. Significant difference level (P<0.05) with 

different superscripts. 
 

DISCUSSION 
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Recombinant bovine somatotropin (rbST) is a synthetic hormone which has widely been studied in lactating 

animals for milk production (Azza et al., 2010; Chaiyabutr et al., 2011) and as growth promoter in young animals.  

But its effects on hematological indices have not been much studied particularly in fattening kundhi buffalo calves. 

The RBC count was significantly increased in rbST treated calves as compared to control in dose dependent fashion. 

Nasser et al. (2007) found non-significant increased indices of RBC in goats when medicated 50 mg rbST one time 

each week for the period of eight weeks. Though, Eppard et al. (1997) investigated significant decrease value of 

RBC in lactating cows following rbST treatment. Other studies in cow and buffalo publicized not significantly 

alteration in RBC values when treated with rbST (Azza et al., 2010; Khaliq and Rahman, 2010). Nour-El-Din et al. 

(2009) and Dilbar et al. (2014) did not observe any change in RBC count in lambs’ and bull after treatment with 

rbST. The discrepancies in the effect of rbST treatment on RBC count suggest that, effect depend on species, 

physiological status of the animal, dose and duration of the treatment. Concurrently with increase in RBC count, the 

rbST also increased the hemoglobin level and MCHC of kundhi buffalo calves. However, somewhat declined in 

hemoglobin level was observed in contrast with control, when induced with 100 mg rbST for eight weeks once daily 

(Nasser et al., 2007). But, Nour-El-Din et al. (2009) mentioned raised level of Hb in lambs induced with 100 mg of 

rbST every week like compared to non-treated animals. But, Dilber et al. (2014) observed no effect on Hb and 

MCHC in rbST treated bulls with 500 mg dose every week for the period of ten weeks. The rbST treatment increased 

the body weight (Gavidia, 2001) and stimulation of erythropoiesis during growth is necessary to ensure 

proportionality between erythrocyte and body masses (Kurtz, 1988). So possibly in present study, RBC and its 

related indices also increased with proportionate with body mass during growth process. The rbST might have direct 

effect on hemopoietic stem cells. The rbST-induced erythropoiesis may be mediated by insulin-like growth factor 

(IGF-I). As IGF-I concentration increased in rbST treated animals (Schernhammer, 2006) and stimulate the 

erythropoiesis either directly or indirectly through release of erythropoietin (Kurtz, 1988). The rbST produced no 

effect on the MCH between the groups might be species difference and difference in the protocol of the experiment. 

The ESR values were not different between the groups, which coincide with preceding report (Dilbar, 2014). While 

Khaliq and Rahman (Khaliq and Rahman, 2010) noticed decrease indices of ESR in lactating buffaloes treated with 

rbST when injected 500 mg two times with an interval of sixteen days. No significant effect was observed on PCV 

percentage in rbST treated calves which conincide with previous study (Chaiyabutr, 2011). Khaliq and Rahman 

(2010) noticed decrease indices of PCV in rbST treated buffaloes. Alike outcomes were acquired in ovine (Sallam et 

al. 2005), caprine (Nasser, 2007) and bovine (Dilbar et al., 2014).  

In our study no effect was observed probably due to low dose of rbST and many other factors such as species, 

age, sex and physiological conditions. The platelets count also increased in the present study was within normal 

ranges. However, increasing trends in platelets count had also been observed in lactating cows treated with rbST 

(Chaiyabutr et al., 2011; Burton et al., 1992). In our study MCV values increased which coincide with Burton et al. 

(1992) report. The increase in MCV might have been resulted from overall increase in blood cells. The total 

leukocyte count was raised in rbST medicated buffalo calves. The differential leukocytes count analysis further 

confirmed that increased WBC was mainly accompanied due to an increase in neutrophils. In current study, 

lymphocyte count also increased which is accordingly with previous report (Khaliq and Rahman, 2010). The 

previous studies also proved that leucoctosis is actually because of neutrophilia (Azza et al., 2010; Chaiyabutr et al., 

2011; Burton et al., 1992; Hoeben et al., 1999), but Khaliq and Rahman (2010) noticed decrease in neutrophils in 

Nilli-ravi buffalo. The exact motive for higher indices of WBC count in rbST medicated animal still not clear, possibly 

neutrophil is the part of innate immunity probably rbST stimulate this immunity.     

 

CONCLUSION 

 

It was concluded from outcomes that rbST produced dose dependent effect on hematology in kundi buffaloe 

calves and no adversely higher values were observed that determine polycethemia or leukocytosis. It is therefore 

suggested that rbST can be used at the dose rate of 1mg/kg b.w. as growth promoter in Kundhi buffaloe calves.   It 

is recommended that further toxicological studies conducted in the future about effect of different doses of rbST on 

various body systems of diverse species of livestock. The outcomes of toxicological studies in the future give 

guidance to the veterinary practitioner regarding dose management during therapy.  
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ABSTRACT: The study was carried out at Metekel ranch, Amhara region, Ethiopia, with the objective of estimating 

genetic parameters for reproductive traits of Fogera and Holstein Friesian crossbreed cattle. The data used in the 

study included pedigree records and reproductive performance records of animals born from 1990 to 2012.The 

parameters were estimated by using Variance Component Estimation (VCE 6.0) software. Four models were used 

Viz. Model1: Y= Xb+Z1a + e; Model2:Y=Xb+Z1a+Z3c + e; Model3: Y=Xb+Z1a+Z2m+ e; cov a,m=0 and Model4: Y= Xb 

+ Z1a + Z2m+ Z3c + e; cov a, m=0.Traits like Gestation Length (GL), Calving Interval (CI) and Days Open(DO) were 

estimated using model2 and 4 which fit permanent environmental effect due to repeated records per cow. 

Whereas, age at first service (AFS) and age at first calving (AFC) were estimated using model 1, 3, and 4. 

Estimates of direct heritability of the studied traits ranged from 0.01±0.05 for DO to 0.26±0.21 for AFS, besides 

high error variance was observed. The phenotypic correlations between traits ranged: 0.33 to 0.99 between CI 

and DO and GL and DO respectively. And genetic correlations ranged from -1.0 to 1.0 between GL and CI 

between CI and DO respectively. The result in this study indicates there were low heritability estimates high 

environmental variances which imply selection based on phenotypic performance of animals was unlikely to 

bring genetic progress in the studied herd because of the low estimate of heritability of the trait. Besides, The 

result showed there was moderate to high correlation that indicated selection for one trait will affect the 

correlated traits. Thus, selection method, in addition to individual records, should incorporate pedigree and 

progeny information in the form of an index to get optimum genetic progress in the studied population. In 

addition, selection for any particular trait(s) must be carried out with caution as it could have an adverse effect 

due to correlated response on the correlated traits. 

Keywords: Correlation, Crossbred, Economic traits, Fogera and Holstein Friesian, Genetic parameter, Heritability, 

Metekel ranch,  Reproductive trait 

Abbreviations: AFC=age at first calving, AFS= Age at first service CI= calving interval=DO Days Open GL= Gestation 
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INTRODUCTION 
 

The total cattle population of Ethiopia is estimated to be 53.39 million. Out of this population, about 98.95% 

are local breeds while hybrids and exotic breeds account only for about 0.94% and 0.11%, respectively (CSA, 2013). 

From the total milk production in Ethiopia 81.2% came from cattle, whereas; 6.3%, 7.9% and 4.6% come from 

camels, goats and ewes, respectively (CSA, 2008). Of the total milk produced from cattle 97% of the milk is 

produced by the indigenous stock and the remaining 3% from improved crosses and pure grade (exotic) cattle. The 

dairy production in Ethiopia is based largely on indigenous breeds of cattle and breed improvement and 

development programs, have been directed mainly on crossbreeding activities through research stations, 

government stock multiplication centers and private farms (MOARD, 2007).  

Economically important traits in animals are affected by both genetic and environmental factors. The genetic 

factors are due to a random sample of genes received from the two parental gametes whereas the environmental 

factors include influences of climate, nutrition, health and management (Bourdon, 1999). Genetic analysis of 

animal genetic resources most often aims at separating genetic and environmental effects (Falconer and Mackay, 

1996). Genetic parameter estimates are needed for implementation of breeding programs and assessment of 

progress of ongoing programs where accuracy of their estimation is of paramount importance (Wasike, 2006). The 

http://www.science-line.com/index/
http://www.science-line.com/index/
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genetic and phenotypic parameters in quantitative genetics include heritability, genetic and phenotypic correlations 

and repeatability, which play a vital role in the formulation of any suitable breeding plan for genetic improvement 

program (Aynalem, 2006).  

The reliability of phenotype depends upon the heritability of the trait. Heritability is critically important for 

selection of polygenic traits. When selection is made for trait(s), heritability decides how much genetic 

improvement is expected in the trait(s) while genetic correlation between traits selected and other correlated trait 

(s) decides how much response to selection can be expected for traits not selected in addition to the response for 

the selected traits (Rao and Bhatia, 2002). The response to selection is the combined result of direct selection for 

each trait and indirect selection caused by the genetic correlation between the traits (Bourdon, 1999). 

Crossbreeding allows us to use hybrid vigor which affects the heritability of the traits. Though crossbreeding in 

Ethiopia had been initiated in the early 1950s, the formal breed improvement research was started in early 1970's 

at Bako, Melka Werer, Adami Tulu and Holleta Agricultural Research Centers. Metekel ranch was established in 

1986 for the purpose of Fogera cattle conservation and improvement program. Under the improvement program 

Fogera x Holstein Friesian crosses have been produced. With the view to evaluate performance of these crossbreds, 

growth and reproduction traits have been recorded and being recorded since the establishment of the ranch. 

Hence, the present study was intended to contribute its part in filling the gaps. Thus, this study was initiated with 

the following objective:  

 Estimating genetic parameters of reproductive traits of Fogera and Holstein Friesian crossbred cattle 

population. 

 

MATERIALS AND METHODS 

 

Description of the study Area 

Metekel Cattle Breeding and Improvement Ranch is found in the Guangua district of Awi zone in Amhara 

National Regional State, and is situated about 505 km North-west of Addis Abeba, 200 km from Bahir Dar town on 

the road to Guba. Its altitude ranges from 1500-1680 m.a.s.l.  The annual mean relative humidity is 61.7% and it 

reaches high from June to October (76.7- 83.8%). The ranch receives an average annual rainfall of 1730.0 mm; 

average temperature ranges from 13.7 to 29.50C. The area has three rainy seasons; long rainy season (June-

October), short rainy season (March-May) and dry season (November-February). The ranch has three types of soils 

viz. Red, brownish red (Latosols) and dark brown. The vegetation is mostly composed of perennial and annual 

grasses and a few scattered trees.  

 

Herd management 

The Ranch has been engaged in maintenance of Fogera cattle population outside their adapted environment 

(ex-situ conservation). The cattle herded based on breed and age. During the day time animals graze on natural 

pasture and were provided with hay in addition to grazing during dry season. Crossbred female calves above three 

months of age and sick animals were supplemented with Desmodium (Desmodium triflorum), Rohodus (Chloris 

gayana) and Elephant grass (Pennisetum purpureum) both in wet and dry seasons through cut and carry system. 

The main source of water was a year-round river. Tap-water has been provided to lactating Fogera cows, crossbred 

stock and sick animals. Health management practice includes the prevention and control scheme. The prevention 

scheme focused on vaccination against anthrax, blackleg and pasturollosis once in every 6 to 8 months and once 

per year for CBPP. Whereas, control measure focused on internal and external parasites. De-worming was 

conducted twice a year, at the start and end of the rainy seasons. 

 

Breeding program 

The breeding program has two components: selection and crossbreeding. The establishment of the pure breed 

unit was meant for the improvement of the Fogera breed and for providing heifers for cross- breeding to exotic dairy 

sires (by Artificial insemination). In the selection program of pure breed unit, the tradition was Fogera bulls were 

allowed to run together with Fogera cows. The selection activity undertaken at Metekel ranch had never been based 

on quantitative traits; instead the visual appraisal had been used. But recently they have been trying to study and 

include background of the animal during selection. According to the breeding plan of the ranch, heifers available for 

mating for the first time should attain a minimum body weight of 250 kg. If the heifer didn’t attain the minimum 

body weight its mating time will be extended. At around three to six months of pregnancy, the F1 heifers were sold 

to farmers for milk production (Melaku et al., 2011). Very recently the ranch has started to distribute non pregnant 

F1 heifers to minimize rearing costs. 
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Study design, source and nature of the data 

A retrospective type of study was carried out to evaluate the reproductive performances of Fogera X Holstein 

Friesian crossbred cattle in the ranch. At the ranch, records of individual animals were kept on individual animal 

cards. Therefore, in this study, a 23 year old farm records (i.e. All records of animals born and cows that calved 

between 1990 and 2012 were included). The main problem encountered was the challenge of the pedigree record 

screening procedure. Therefore, consistency checks were performed on identification of animals and their 

pedigrees. 

 

Data management and Data analyzed 

Records with irregularity in pedigree information and dates were discarded. The animals that have abnormal 

calving, i.e., abortion and stillbirths were not included in the analysis. After clearing the data for consistency of 

pedigree information a final data set comprising of 526, 44, 105, 92 and 52 records of AFS, AFC, CI, GL and DO 

respectively, were used for analysis.  

 

Statistical analysis 

The genetic parameters estimated were heritability and correlation. They were estimated using variance 

component estimation (VCE) procedure which is a software program package to estimate dispersion parameters 

under a general linear model for quantitative genetic analysis of continuous traits, fitting a linear mixed model for 

estimation of covariance components. The resulting genetic parameters were obtained by restricted maximum 

likelihood. It is assumed that traits analyzed were continuous and had a multivariate normal distribution.  

The variance components and heritability were estimated by Uni-variate, bi-variate and multivariate animal 

model using four models which fitted direct additive, dam’s (maternal) additive genetic and permanent 

environmental effect as a random effect and the fixed effects. Parameter for GL, CI and DO were estimated using 

model 2 and 4 which fit permanent environmental effect due to repeated records per cow. On the other hand AFS 

and AFC were estimated using model 1, 3, and 4. The Likelihood ratio tests were conducted to determine the most 

suitable model. 

The model equations used for the analysis of reproductive traits (viz. AFS, AFC, GL, CI and DO) were:  

Model1 Y= Xb + Z1a + e;  

Model2 Y= Xb + Z1a + Z3c + e;  

Model3 Y= Xb + Z1a + Z2m + e (cova, m = 0);  

Model4 Y= Xb + Z1a + Z2m + Z3c + e (cov a, m = 0) 

Where, Y = vector of records; b = vector of fixed effects; X = incidence matrix of fixed effects a = vector of 

direct additive genetic effect; m = vector of maternal additive genetic effect; c = vector of permanent environmental 

effect; and Z1, Z2 and Z3= incidence matrix for direct additive genetic effect, maternal additive genetic effect and 

permanent environmental effects respectively; e = vector of random errors. 

Correlations (genetic and phenotypic) among the different traits were estimated from bi-variate analysis by 

using different models. Comparison of the different models was made by using the log-likelihood ratio tests to 

determine the best model. 

 

RESULTS AND DISCUSSIONS 

 

Heritability and correlation estimates for reproductive traits 

The result of heritability estimation for reproductive traits is summarized in Table 1. Except AFS and AFC, the 

other traits (GL, CI and DO) are repeated per cow and permanent environmental effect must be fitted in the model. 

Therefore, estimates were not possible from model 1 and 3 for these traits. Hence, based on the Likelihood ratio 

tests the best model for all repeated reproductive traits was Model 2 which includes the permanent environmental 

effect. 

 

Table 1 Heritability (diagonal), phenotypic correlations (above diagonal) and genetic correlations (below 

diagonal) from five traits 

Parameters AFS AFC CI GL DO 

AFS 0.26±0.214 0.85463 -- -- -- 
AFC 1.00 0.15±0.23  -- -- -- 
CI -- -- 0.05±0.09 -0.21969 0.99657 

GL -- -- -1.00 0.079±0.131 -0.32678 

DO -- -- 1.00 -0.4662 0.010±0.05 

AFC=age at first calving, AFS= Age at first service CI= calving interval=DO Days Open GL= Gestation Length 
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Age at first service (AFS): The heritability estimate of AFS was 0.26  which was lower than 0.42±0.05 (Yosef, 

2006) for Holstein breeds, 0.61±0.15 (Aynalem, 2006) for Ethiopian Boran X Friesian and 0.316 ± 0.074 (Deb et 

al., 2008)for Bangladesh Cattle Breed-1. Moderate heritability of present study implied that AFS may be shortened 

in subsequent generations following the selection of breeding animals based on their individual performances. 

Age at first calving (AFC): The heritability of direct genetic effect for AFC was 0.15. It was comparable with 

those reported by Yosef (2006) of 0.16 ± 0.06 for Jersey breed; 0.19±0.00 by Hadi et al. (2011) for Iranian 

Holstein; 0.21 ± 0.03 by Oyama et al. (2002) for Wagyu cattle. However, it was lower than 0.404 ± 0.069 (Deb et 

al., 2008), 0.53±0.116 (Gebeyehu, 2014) for Holstein; 0.61±0.15 (Aynalem, 2006) for Boran x Holstein; 0.39 ± 

0.28 (Gaikward and Narayankedkar, 2000) for Gir X Holstein Friesian and Gir X Jersey cattle; 0.406±0.23 

(Choudhary et al., 2003) for Sahiwal cattle. The current result was higher than the finding of Ilatsia et al. (2007) 

(0.04) for Sahiwal; Wasike (2006) (0.04) and Wasike et al. (2009) (0.04 ± 0.06) for Kenyan Boran. 

Calving interval (CI): The estimated value was 0.05 and it was comparable with 0.05±0.02 reported by 

Ojango and Pollot (2002) from Kenya; 0.04±0.00 by Hadi et al. (2011) for Iranian Holstein; 0.08±0.05 by Yosef 

(2006) for Holstein breed and 0.08 ± 0.03 by Demeke et al. (2004). However, the result was lower than Gogoi et 

al. (1992) 0.25 for Jersey x Sindhi crossbreds; Rahumathulla et al. (1993) also estimated 0.37 for Jersey x 

Tharparker cattle in India and Islam et al. (2004) 0.38±0.05 for Local zebu x Frisian. 

Days open (DO): The direct heritability for DO was 0.01 which is comparable to 0.01 ± 0.03 reported by Almaz 

(2012) and 0.224±0.082 Mohamed (2004). But lower than 0.041 Mhamdi et al. (2010). Although the estimated 

value of the current study was low, it was within the range of estimates reported in the literature for tropical cattle 

(Lobo et al., 2000 and Cammack et al., 2009). 

Gestation length (GL): The estimated direct heritability (0.08) for GL was lower than 0.26±0.57 0.14±0.28, 

0.25±0.45 for Sahiwal x Friesian, Sahiwal x Pabna, Friesian x Pabna respectively (Das et al., 2003). From 

multivariate analysis, the permanent environmental effect for the trait was found to be higher than direct genetic 

effect. This shows the presence of maternal genetic effect (permanent environmental effect) on GL. Similar pattern 

was observed by Almaz (2012). 

 

Correlations 

Since livestock are usually bred for multiple rather than single traits to bring about production efficiency in 

their lifetime, there is always bound to be a relationship between traits. This relationship can be shown through the 

correlation of trait values positively or negatively on the individual of a population Falconer (1989). 

As indicated in table 1 there was a positive phenotypic correlation between Age at first service (AFS) and Age 

at first calving (AFC) (0.85). In addition, the strong positive phenotypic correlation was observed between Calving 

interval and Days open (0.99). However, negative correlations were observed between CI and GL. Consistently, low 

phenotypic correlations among reproductive traits were reported by Oyama et al. (2004); 0·00 for GL and CI and -

0·03 for DO and GL. Except between DO and GL which showed moderate negative genetic correlation (-0.4662) 

strong genetic correlations were observed among reproductive traits in the current study, which ranged from strong 

positive 1.00 between AFS and AFC, between CI and DO to strong negative -1.00 between CI and GL (Table 1). The 

strong negative correlation showed that as calving interval increase the dam gets more time to build her body 

which could help for better fertility and fast growth of the fetus, as a result, the gestation length became short.  

Due to the strong genetic relationship between these traits, selection of one of them could have high effect on 

the other through correlated responses. Similarly strong positive genetic correlation reported by Oyama et al. 

(2004) and Goyache et al. (2005) between DO and CI. The same authors (Oyama et al., 2004 and Goyache et al., 

2005) reported a negative genetic correlation between GL and DO similar to the present study. 

 

CONCLUSIONS 

 

The low direct heritability estimate for reproductive traits in this study indicates that there is low additive 

genetic variance in the study population. It indicates that the observed phenotypic variation is largely attributable to 

environmental effect. In other words the low heritability estimates indicate low genetic control of the expression of 

the traits. This is indicative of the fact that selection based on phenotypic performance of animals could not be 

effective in the population studied or the population has low response to selection. Therefore, one may decide on 

for a long-term strategy of achieving change in these traits firstly through improvement of the production 

environment and then by gene transfer through crossbreeding. 

Based on the result of the present study the recommendations are as follows 

 Accuracy of genetic parameter estimation is dependent on the availability and quality of records on 

animal’s pedigree and performance. Thus the record keeping of the ranch should be improved and a standard 

record keeping practice on reproductive traits should be established. 



94 
To cite this paper: Zeleke. B, Kebede K, and Banerjee A.K. 2016. Estimation of Genetic Parameters for Reproductive Traits of Fogera and Holstein Friesian Crossbred 

Cattle at Metekel Ranch, Amhara Region, Ethiopia. Online J. Anim. Feed Res., 6 (4): 90-95. 

Scienceline/Journal homepages: www.science-line.com; www.ojafr.ir 

 The selection method of the ranch especially for heifers since the ranch gets semen from National Artificial 

Insemination Center (NAIC) based on the physical appearance of the animals need to be updated and must be 

based on the phenotypic and genetic evaluation result rather than on the basis of qualitative traits. 
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http://www.ojafr.ir/main/index.php?option=com_content&view=article&id=86&Itemid=86
http://www.ojafr.ir/main/attachments/article/52/Declaration form.doc
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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. Acknowledgements (if there are any); 

1. REFERENCES; 

m. Tables;  

n. Figure captions; 

o. Figures; 

 

The sections "RESULTS AND DISCUSSION" can be presented jointly. 

The sections "DISCUSSION AND DISCUSSION" can be presented jointly. 

Article Sections Format: 

Title should be a brief phrase describing the contents of the paper. Title Page should include the author(s)'s full names and 
affiliations, 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. 
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Declarations section - Please include declarations heading 

Please ensure that the sections: 
-Ethics (and consent to participate) 
-Consent to publish 
-Competing interests 
-Authors' contributions 
-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, 
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. 

References 

An OJAFR reference style for EndNote may be found here. 

1. All references to publications made in the text should be presented in a list with their full bibliographical description. 

http://www.science-line.com/EndNote/Online%20J%20Anim%20Feed%20Res.ens
http://www.science-line.com/EndNote/Online%20J%20Anim%20Feed%20Res.ens
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2. In the text, a reference identified by means of an author„s name should be followed by the date of the reference in 

parentheses. When there are more than two authors, only the first author„s surename should be mentioned, followed by 
‟et al„. In the event that an author cited has had two or more works published during the same year, the reference, both 
in the text and in the reference list, should be identified by a lower case letter like ‟a„ and ‟b„ after the date to distinguish 
the works. 

3. References in the text should be arranged chronologically (e.g. Kelebeni, 1983; Usman and Smith, 1992 and Agindotan et 
al., 2003). 'et al.' should not be italic. The list of references should be arranged alphabetically on author's surnames, and 
chronologically per author. If an author's name in the list is also mentioned with co-authors, the following order should be 
used: Publications of the single author, arranged according to publication dates - publications of the same author with one 
co-author - publications of the author with more than one co-author. Publications by the same author(s) in the same year 
should be listed as 1992a, l992b,etc. 

4. Names of authors and title of journals, published in non-latin alphabets should be transliterated in English. 
5. A sample of standard reference is "1th Author surname A, 2th Author surname B and 3th Author surname C (2013). 

Article title should be regular, in sentence case form, and 9 pt. Online Journal of Animal and Feed Research, Volume No. 
(Issue No.): 00-00."  (Journal titles should be full and not italic.) 

6. If available please add DOI numbers or the link of articles at the end of each reference. 

Examples (at the text): 
Abayomi (2000), Agindotan et al. (2003), (Kelebeni, 1983), (Usman and Smith, 1992), (Chege, 1998; Chukwura, 1987a,b; Tijani, 
1993,1995), (Kumasi et al., 2001). 

Examples (at References section): 
a) For journal: 
Lucy MC (2000). Regulation of ovarian follicular growth by somatotropin and insulin- like growth factors in cattle. Journal of Dairy 
Science, 83: 1635-1647. 
Kareem SK (2001). Response of albino rats to dietary level of mango cake. J. Agric. Res.Dev. pp 31-38. 
Chikere CB, Omoni VT and Chikere BO (2008). Distribution of potential nosocomial pathogens in a hospital environment. African 
Journal of Biotechnology. 7: 3535-3539. 

b) For symposia reports and abstracts: 
Cruz EM, Almatar S, Aludul EK and Al-Yaqout A (2000). Preliminary Studies on the Performance and Feeding Behaviour of Silver 
Pomfret (Pampus argentens euphrasen) Fingerlings fed with Commercial Feed and Reared in Fibreglass Tanks. Asian Fisheries 
Society Manila, Philippine 13: 191-199. 

c) For edited symposia, special issues, etc., published in a journal: 
Korevaar, H., 1992. The nitrogen balance on intensive Dutch dairy farms: a review. In: A. A. Jongebreur et al. (Editors), Effects of 
Cattle and Pig Production Systems on the Environment: Livestock Production Science. 31: 17-27. 

d) For books: 
AOAC (1990). Association of Official Analytical Chemists. Official Methods of Analysis, 15th Edition. Washington D.C. pp. 69-88. 
Pelczar JR, Harley JP, Klein DA (1993). Microbiology: Concepts and Applications. McGraw-Hill Inc., New York, pp. 591-603. 

e) Books, containing sections written by different authors: 
Kunev, M., 1979. Pig Fattening. In: A. Alexiev (Editor), Farm Animal Feeding. Vol. III. Feeding of Different Animal Species, 
Zemizdat, Sofia, p. 233-243 (Bg). 
In referring to a personal communication the two words are followed by the year, e.g. (Brown, J. M., personal communication, 
1982). In this case initials are given in the text. Where available, URLs for the references have been provided.  

 

Formulae, numbers and symbols 
1. Typewritten formulae are preferred. Subscripts and superscripts are important. Check disparities between zero (0) and 

the letter 0, and between one (1) and the letter I. 
2. Describe all symbols immediately after the equation in which they are first used. 
3. For simple fractions, use the solidus (/), e.g. 10 /38. 
4. Equations should be presented into parentheses on the right-hand side, in tandem. 
5. Levels of statistical significance which can be used without further explanations are *P < 0.05, **P < 0.01, and 

***P<0.001. 
6. In the English articles, a decimal point should be used instead of a decimal comma.  

 
7. Use Symbol fonts for "±"; "≤" and "≥" (avoid underline). 
8. In chemical formulae, valence of ions should be given, e.g. Ca2+ and CO32-, not as Ca++ or CO3. 
9. Numbers up to 10 should be written in the text by words. Numbers above 1000 are recommended to be given as 10 

powered x. 
10. Greek letters should be explained in the margins with their names as follows: Αα - alpha, Ββ - beta, Γγ - gamma, Γδ - 

delta, Δε - epsilon, Εδ - zeta, Ζε - eta, Θζ - theta, Ηη - iota, Θθ - kappa, Ιι - lambda, Κκ - mu, Λλ - nu, Μμ - xi, Νν - 
omicron, Ξπ - pi, Οξ - rho, Πζ - sigma, Ρη - tau, υ - ipsilon, Φθ - phi, Σχ - chi, Τψ - psi, Υω - omega. Please avoid using 
math equations in Word whenever possible, as they have to be replaced by images in xml full text. 

Abbreviations 
Abbreviations should be presented in one paragraph, in the format: "term: definition". Please separate the items by ";".  
E.g. ANN: artificial neural network; CFS: closed form solution; .... 
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Graphical Abstract: 
Authors of accepted articles should provide a 
graphical abstract (a beautifully designed 
feature figure) to represent the paper aiming 
to catch the attention and interest of 
readers. Graphical abstract will be published 
online in the table of content. The graphical 
abstract should be colored, and kept within 
an area of 12 cm (width) x 6 cm (height) or 
with similar format. Image should have a 
minimum resolution of 300 dpi and line art 
1200dpi.  

Note: Height of the image should be no more than the width. Please avoid putting too much information into the graphical abstract 
as it occupies only a small space. Authors can provide the graphical abstract in the format of PDF, Word, PowerPoint, jpg, or png, 
after a manuscript is accepted for publication.  

If you have decided to provide a Professional Graphical Abstract, please click here. 

 

Review/Decisions/Processing 

Firstly, all manuscripts will be checked by Docol©c, a plagiarism finding tool. The received papers with plagiarism rate of more 
than 40% will be rejected. Manuscripts that are judged to be of insufficient quality or unlikely to be competitive enough for 
publication will be returned to the authors at the initial stage. The remaining manuscripts go through a double-blind review process 
by two reviewers selected by section editor (SE) or deputy SE of OJAFR, who are research workers specializing in the relevant field 
of study. One unfavourable review means that the paper will not be published and possible decisions are: accept as is, minor 
revision, major revision, or reject.  The corresponding authors should submit back their revisions within 14 days in the case of 
minor revision, or 30 days in the case of major revision.  Manuscripts with significant results are typically reviewed and published 
at the highest priority. The editor who received the final revisions from the corresponding authors shall not be hold responsible for 
any mistakes shown in the final publication.  

Plagiarism: There is an instant policy towards plagiarism (including self-plagiarism) in our journals. Manuscripts are screened for 
plagiarism by Docol©c, before or during publication, and if found they will be rejected at any stage of processing.  

Date of issue 

Publication charges 
Articles of Online Journal of Animal and Feed Research (ISSN 2228-7701) are freely accessible. No peer-reviewing charges are 
required. Publication of short reports and letter are free of charge; however, a negligible editor fee (100 USD) will be applied for 
long research and review papers (more than 10 pages) before copyediting and publication. Instruction for payment is sent during 
publication process as soon as manuscript is accepted. 

The Waiver policy 
The submission fee will be waived for invited authors, authors of hot papers, and corresponding authors who are editorial board 
members of the Online Journal of Animal and Feed Research. The Journal will consider requests to waive the fee for cases of 
financial hardship (for high quality manuscripts and upon acceptance for publication). Requests for waiver of the submission fee 
must be submitted via individual cover letter by the corresponding author and cosigned by an appropriate institutional official to 
verify that no institutional or grant funds are available for the payment of the fee. Letters including the manuscript title and 
manuscript ID number should be sent to: editors@ojafr.ir. It is expected that waiver requests will be processed and authors will be 
notified within two business day. 

The OA policy 
Online Journal of Animal and Feed Research is an Open Access journal which means that all content is freely available without 
charge to the user or his/her institution. Users are allowed to read, download, copy, distribute, print, search, or link to the full 
texts of the articles, or use them for any other lawful purpose, without asking prior permission from the publisher or the author. 
This is in accordance with the BOAI definition of Open Access. 

 

 

 

 

All accepted articles are published bimonthly around 25th of January, March, May, July, September and November, each year in 
full text on the Internet.  

http://www.ojafr.ir/main/index.php?option=com_content&view=article&id=128&Itemid=134
http://www.docoloc.com/en/plagiat_anleitung.hhtml
http://www.docoloc.com/en/plagiat_anleitung.hhtml
mailto:editors@ojafr.ir
http://www.budapestopenaccessinitiative.org/
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Submission Preparation Checklist   

Authors are required to check off their submission's compliance with all of the following items, and submissions may be returned to 
authors that do not adhere to the following guidelines:   

 -The submission has not been previously published, nor is it before another journal for consideration (or an explanation 

has been provided in -Comments to the Editor).     
 -The submission file is in Microsoft Word, RTF, or PDF document file format.      
 -Where available, URLs for the references have been provided.      
 -The text is double-spaced; uses a 12-point font; and all illustrations, figures, and tables are placed within the text at the 

appropriate points, rather than at the end.      
 -The text adheres to the stylistic and bibliographic requirements outlined in the Author Guidelines.     

 

*** 

(Revised on 22 January 2015) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                 ABOUT US       |      CONTACT US      |     PRIVACY POLICY 

Editorial Offices:  

Atatürk University, Erzurum 25100, Turkey 

University of Manitoba, Winnipeg, Manitoba R3T 2N2, Canada 

University of Maragheh, East Azerbaijan, Maragheh 55136, Iran 

Homepage: www.science-line.com 

Phone: +98 914 420 7713 (Iran); +90 538 770 8824 (Turkey); +1 204 8982464 (Canada) 

Emails:  

administrator@science-line.com 

saeid.azar@atauni.edu.tr 

mailto:http://www.science-line.com/index/
mailto:http://www.science-line.com/index/index.php?option=com_content&view=article&id=10&Itemid=10
mailto:http://www.science-line.com/index/index.php?option=com_content&view=article&id=17&Itemid=16
http://www.science-line.com/
mailto:administrator@science-line.com


 

Scienceline Publication, Ltd is a limited liability non-profit non-stock corporation incorporated in Turkey, and also is 

registered in Iran. Scienceline journals that concurrently belong to many societies, universities and research institutes, 
publishes internationally peer-reviewed open access articles and believe in sharing of new scientific knowledge and vital 
research in the fields of life and natural sciences, animal sciences, engineering, art, linguistic, management, social and 
economic sciences all over the world. Scienceline journals include: 

 

 Online Journal of Animal and 
Feed Research  

Journal of Civil Engineering and 
Urbanism  

Journal of Life Sciences and 
Biomedicine 

Asian Journal of Medical and 
Pharmaceutical Researches 

 
ISSN 2228-7701; Bi-monthly 
View Journal l  Editorial Board 
Email: editors@ojafr.ir 
Submit Online >> 

 
ISSN 2252-0430; Bi-monthly 
View Journal  I  Editorial Board 
Email: ojceu@ojceu.ir 
Submit Online >> 

 
ISSN: 2251-9939; Bi-monthly 
View Journal  I  Editorial Board 
Email: editors@jlsb.science-line.com 
Submit Online >> 

 
ISSN: 2322-4789; Quarterly 
View Journal  I  Editorial Board 
Email: editor@ajmpr.science-line.com 
Submit Online >> 

    Journal of World's Poultry 
Research 

World's Veterinary Journal  

Journal of Educational and 
Management Studies  

Journal of World's Electrical 
Engineering and Technology  

 
ISSN: 2322-455X; Quarterly  
View Journal  I  Editorial Board 
Email: editor@jwpr.science-line.com 
Submit Online >> 

 
ISSN: 2322-4568; Quarterly  
View Journal  I  Editorial Board 
Email: editor@wvj.science-line.com  
Submit Online >> 

 
ISSN: 2322-4770; Quarterly  
View Journal  I  Editorial Board 
Email: info@jems.science-line.com  
Submit Online >> 

 
ISSN: 2322-5114; Irregular  
View Journal  I  Editorial Board 
Email: editor@jweet.science-line.com  
Submit Online >> 

    
Journal of Art and Architecture 
Studies 

Asian Journal of Social and 
Economic Sciences  

Journal of Applied Business  
and Finance Researches 

Scientific Journal of Mechanical and 
Industrial Engineering  

 
ISSN: 2383-1553; Irregular  
View Journal  I  Editorial Board  
Email: jaas@science-line.com 
Submit Online >> 

 
ISSN: 2383-0948; Quarterly 
View Journal  I  Editorial Board 
Email: ajses@science-line.com  
Submit Online >> 

 
ISSN: 2382-9907; Quarterly 
View Journal  I  Editorial Board 
Email: jabfr@science-line.com  
Submit Online >> 

 
ISSN: 2383-0980; Quarterly 
View Journal  I  Editorial Board 
Email: sjmie@science-line.com  
Submit Online >> 

Scienceline Journals  
Email: administrator@science-line.com 

Scienceline Publishing Corporation 

 

     
Copyright © 2016. All Rights Reserved. 

http://www.ojafr.ir/main/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://ajmpr.science-line.com/
http://www.ojafr.ir/main/
http://www.ojafr.ir/main/index.php?option=com_content&view=article&id=53&Itemid=59
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.ojceu.ir/main/
http://www.ojceu.ir/main/index.php?option=com_content&view=article&id=8&Itemid=7
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://jlsb.science-line.com/
http://jlsb.science-line.com/index.php?option=com_content&view=article&id=5&Itemid=6
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://ajmpr.science-line.com/
http://ajmpr.science-line.com/index.php?option=com_content&view=article&id=2&Itemid=5
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://jwpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://jems.science-line.com/
http://jems.science-line.com/
http://www.jweet.science-line.com/
http://www.jweet.science-line.com/
http://jwpr.science-line.com/
http://jwpr.science-line.com/index.php?option=com_content&view=article&id=10&Itemid=6
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://wvj.science-line.com/
http://wvj.science-line.com/index.php?option=com_content&view=article&id=15&Itemid=6
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://jems.science-line.com/
http://jems.science-line.com/index.php?option=com_content&view=article&id=5&Itemid=6&lang=en
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.jweet.science-line.com/
http://www.jweet.science-line.com/index.php?option=com_content&view=article&id=5&Itemid=6
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://jaas.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://ajses.science-line.com/
http://sjmie.science-line.com/
http://sjmie.science-line.com/
http://jaas.science-line.com/
http://jaas.science-line.com/index.php?option=com_content&view=article&id=5&Itemid=6
http://jaas.science-line.com/index.php?option=com_content&view=article&id=5&Itemid=6
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://jabfr.science-line.com/
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://jabfr.science-line.com/
http://jabfr.science-line.com/index.php/editorial-board
http://jabfr.science-line.com/index.php/editorial-board
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://sjmie.science-line.com/
http://sjmie.science-line.com/index.php?option=com_content&view=article&id=2&Itemid=3
http://sjmie.science-line.com/index.php?option=com_content&view=article&id=2&Itemid=3
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/index/index.php?option=com_content&view=article&id=1&Itemid=13
http://www.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/
http://www.ojafr.ir/main/
http://www.ojceu.ir/
http://jlsb.science-line.com/
http://ajmpr.science-line.com/
http://jwpr.science-line.com/
http://wvj.science-line.com/
http://www.jweet.science-line.com/
http://jaas.science-line.com/
http://ajses.science-line.com/
http://jabfr.science-line.com/
http://sjmie.science-line.com/

