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 The interval between parturition and subsequent pregnancy is called the days open or calving 
to conception interval and is affected by several factors, especially dystocia. Dystocia is an ab-
normal or difficult calving that may require assistance during labor. This study is a field trial in 
health education and the research team developed a comprehensive training program for farmers 
to educate them about the normal process of parturition in dairy cows and when and how to assist 
in parturition or dystocia. A series of classes was held for farmers and the study covered 486 
multi-parous dairy cows, with 173 belonging to the group of trained farms (educated farmers) and 
313 to the control group (non-educated farmers). Although dystocia was lower in the educated 
group, there were no significant differences in retained placenta between two groups. However, 
cows in the educated group had a better conception rate (lower service per conception) in sub-
sequent parturitions. Hence, the median number of days open for cows from trained farmers 
was significantly lower than other farmers (85 days compared to 120 days, respectively). Based on 
Cox regression analysis, uterine prolapse, retained placenta, and dystocia could significantly 
impact subsequent pregnancies. Dystocia affects days open, and training on parturition and 
dystocia management can effectively reduce the numbers of days open in dairy cows. 

© 2024 Urmia University. All rights reserved. 
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Introduction 
 

The significant parameter that affects dairy cows' 
reproductive performance is the numbers of days open, 
being the interval between parturition and subsequent 
pregnancy.1,2 Its optimal range varies in countries and 
regions,1,3 and several factors influence the duration of 
this period, including genetic traits,4,5 unbalanced 
nutrition,5 low farm biosecurity,6,7 milk production,8-10 
cow parity,11 dystocia,12,13 uterine prolapse,14 cystic 
ovary,15 season,16 management,6,17 farmer knowledge,18,19 
unbalanced weight or undesirable body condition 
score,20 infectious diseases,21 metabolic diseases22 and 
mineral deficiency.23,24 

Dystocia is defined as a difficult calving for any reason 
needing human assistance. It has negative effects on dairy 
cows' production and reproductive performance and has 
many consequences for the health of both the cow and the 
calf. Consequently, it can impose a tremendous economic 
burden on farmers.12,13,25-27

 

 Dystocia may be caused by cow- or fetus-related factors. 
Fetal abnormalities in presentation, position, or posture 
can be crucial in dystocia. However, the fetal pelvic 
disproportion is a significant cause of dystocia in heifers. 
Also, fetal over-size, uterine inertia, pelvic abnormalities, 
dam obesity, incomplete cervical dilatation and uterine 
torsion are other important causes of dystocia.12,25 

The productivity of dairy cows in conventional farming 
systems is relatively low; so, it is necessary to raise the 
profitability of farms through enhancing reproductive 
efficiency.28,29 Reducing the number of days open is crucial 
to improve reproductive efficiency and in dairy cows, it 
requires high-level management and sufficient funds to 
control several factors in the herd.17 However, manage-
ment in traditional dairy herds is poor, and farmers cannot 
afford high costs.30,31 Therefore, producers in this livestock 
farming system should endeavor to implement cost-
effective changes to achieve their objectives. Training is 
one of the least expensive and effective ways to improve 
and develop the dairy industry. 
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Several studies have shown how farmers' education 

affects their farm production.18,19,32-34 The effects of 
dystocia on the number of days open have also been 
reported in previous studies.12,13,25,26 Therefore, the 
primary objective of this study was to examine the impact 
of farmer training regarding parturition and dystocia 
management on reducing the number of days open in 
dairy cows within traditional farming systems. 
 
Material and Methods 
 

Study type. This study is a field trial in the health 
education sector and the research team developed a 
comprehensive training program for this study. The 
program focuses on the parturition management and 
appropriate responses for dystocia cases. The team 
presented the package to five livestock farmers as a pre-
test and resolved any issues or defects.  

Target population. This research was carried out in 
Miandoab, being situated in a mountainous region in the 
northwest of Iran. The area experiences cold winters and 
hot, dry summers. Compared to the other parts of Iran, this 
region has a higher concentration of cattle, with both 
industrial and traditional cattle farms present. While the 
majority of dairy farms are managed in traditional ways, 
there are also a few industrial ones. Farmers of 
conventional dairy farms as a target population for this 
study contributed. For this purpose, four villages were 
selected as a training group; while, ten villages were 
designated as a control group. The educational program 
was presented to the farmers in the four villages during 
September, October and November 2022. This study was 
approved by the Ethics Committee of the Faculty of 
Veterinary Medicine of the University of Tehran, Tehran, 
Iran (IR.UT.VETMED.REC.1402.040). 

Inclusion and exclusion criteria. In this study, the 
inclusion criteria included the following: 

I. The cows of trained farmers were used for the 
intervention group. 

II. The cows of untrained farmers were used for the 
control group. 

III. The farms had to have less than 50 dairy cows 
and being managed traditionally. 

IV. The farmers needed to have complete and 
accurate information about the calving of their 
cows, which they provided us. 

V. The cows were required to give birth in 
September, October or November. 

Also, the exclusion criteria included the following: 
I. Farmers who did not cooperate as required were 

excluded. 
II. In the case the information provided by the farmer 

did not match our observations, it was excluded. 
III. Cows that had been slaughtered or sold were 

also excluded. 
 

 Sample size. The minimum sample size for each group 
in the clinical trial was estimated using the following 
formula.35 Preliminary data on the average numbers of 
days open for conventional dairy cows in this region were 
collected. These data and the optimum value reported by 
Abd-El Hamed and Kamel1 were used to determine the 
minimum required sample size for the study. 

n = (Z1-α/2 + Z1-β)2 × (δ12 + δ22) × (μ1 – μ2)-2 

where, the confidence interval is assumed to be 95.00%; 
therefore, α is 0.05. The value of Z1-α/2 in the two-tailed test 
is 1.96 according to the standard tables. The 1-β is the 
power of study (β = 0.10); thus, Z1-β is 1.28. The power of 
this study is assumed to be 90.00%. The value of Z1-β is 
1.28 according to the standard tables. The µ1 is the mean 
of the 1st study (132.28), and µ2 is the mean of the 2nd 
study (100.00). The δ12 is the variance of the 1st study 
(48.452) and δ22 is the variance of the 2nd study (87.302). 
The minimum sample size for this study was 163 cows for 
each group. 

Data collection. The calving season affects the number 
of days open. Farmers were trained towards the end of 
summer. To minimize the impact of seasonal variations, 
cows with an autumn calving season were explicitly 
chosen for both groups. The necessary information was 
acquired by visiting the farms and completing a 
questionnaire after 6 months. 

Training program. The training program for the 
treatment group consisted of the following components: 
Reproduction records in dairy cows, economic aspects of 
the reproduction of dairy cows, the process of parturition 
in cows, symptoms indicating the start of parturition in 
cows, management of cows during calving, when and how 
to intervene in parturition, dystocia, including causes and 
complications, appropriate actions for dealing with 
dystocia cases, post-partum measures for the health of 
cows and preparation for subsequent pregnancy and 
estrus detection in cows. 

Questionnaire structure. The 1st section of the 
questionnaire included details about recording other 
characteristics of the farms and farmers. The 2nd part of 
the questionnaire contained data related to the studied 
cows. These data included the date of previous parturition, 
the number of inseminations performed for this 
pregnancy, the interval between preceding pregnancy and 
day of the last insemination resulted in the current 
pregnancy (days open) and the date of commencement of 
current pregnancy, and all data about the history of cows 
were covered in this study such as dystocia, uterine 
prolapse, cystic ovarian diseases and abortion.  

Statistical analysis. Data from the questionnaire were 
transferred to Excel (version 2019; Microsoft Corp., 
Redmond, USA) for ordering, validation and preliminary 
analysis. All statistical analyses were performed using 
SPSS Software (version 22.0; IBM Corp., Armonk, USA). 
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Distributions and descriptive statistics were done for each 
variable. The normality of the variables was examined by 
the Kolmogorov-Smirnov test. The independent samples t-
test and the Chi-square test were used to determine the 
differences between groups. Ovarian cyst, uterine 
prolapse, abortion and dystocia were coded as categorical 
variables by 0 and 1. Code 0 is a sign of absence and code 1 
is a sign of an event. In each group, the association 
between each explanatory variable thought to influence 
days open was examined using the log-rank test. Each 
explanatory variable was categorized into two levels. The 
Kaplan-Meier survival curves for each level of an 
explanatory variable comprised of two groups were 
plotted, and the homogeneity of the curves between levels 
was examined using the log-rank statistic. All graphs were 
drawn using SPSS Software. A p-value of p < 0.05 was 
considered statistically significant. 
 
Results  
 

Before training, the mean and median days open in 
the control group (n = 340 cows) were 131.10 and 
120.00 days, respectively. The training group (n = 245 
cows) had the mean days open of 126.54 and the median 
of 120.00 days. No statistically significant difference in 
the mean and median days open was observed between 
the trained and control groups before the 
implementation of the training program (Table 1). This 
study investigated 173 multi-parous dairy cows from the 
trained farms and 313 ones from the control farms to 
compare the training effect (Table 1). After training, the 
median number of days open in the cows of the trained 
farmers (85.00) was significantly lower than that of the 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 control group (120.00; p < 0.05). There were no significant 
differences in the incidence of retained placenta and 
uterine prolapse between the cows in the experimental 
groups. However, the cows in the trained group had a 
significant decrease in the number of inseminations per 
pregnancy and lower prevalence of dystocia compared to 
the control group (p < 0.05). More than 98.00% of the 
cows belonging to the trained farmers were pregnant after 
6 months of parturition; whereas, only 80.20% of the cows 
were pregnant after 6 months of parturition in the control 
group (Table 1). 

Cox regression analysis showed that training, dystocia, 
retained placenta and uterine prolapse significantly 
affected pregnancy (p < 0.05). In addition, the odds ratio 
for training was 0.38 (Table 2). A comparison of the causes 
of dystocia in the control and trained groups clearly 
showed that dystocia due to farmer's inappropriate 
actions decreased and caused the overall rate of dystocia 
to decrease (Table 3). 

Figure 1 illustrates the Kaplan-Meier hazard curve for 
comparing the pregnancy occurrence of cows in the 
trained and control groups. Pregnancy occurred earlier in 
the trained group's cows compared to the control group. 
As depicted in the Figure 2, the incidence of unassisted 
parturition (without dystocia) and dystocia with unknown 
causes was significantly lower in the cows of the trained 
group than control group. No significant difference was 
observed in the prevalence of other causes of dystocia 
between two groups. The survival curve for the 
occurrence of pregnancy, considering various causes of 
dystocia, showed that cows without dystocia exhibited a 
faster rate of pregnancy occurrence compared to the cows 
with all other causes of dystocia.  

Table 1. Descriptive statistics of the cows of trained and control groups after training.  

Variables 
Before training After training 

Control Training Control Training 

Frequency 340.00 245.00 313.00 173.00 
The median of days open 120.00 120.00 120.00 85.00* 
The mean of days open 131.10 126.54 - - 
Standard deviation 52.34 41.85 - - 
Retained placenta - - 3.70 5.10 
Prolapse - - 2.20 1.20 
Insemination per pregnancy - - 2.58 1.96* 
Dystocia - - 56.50 37.30* 
Pregnancy percentage after 6 months of calving - - 80.20 98.30* 
Censored percentage after 6 months of calving - - 19.80 1.70* 

In the trained group, each variable marked with * significantly differs from the control group (p < 0.05). 

 
Table 2. Variables in the equation of Cox regression analysis. Days open is the dependent variable. 

Variables B SE Wald Exp(B) Sig. 
Training – 0.96 0.01 90.58 0.38 0.001 
Dystocia – 0.61 0.10 36.47 0.54 0.000 
Retained placenta – 0.70 0.27 6.98 0.49 0.008 
Uterine prolapse – 0.81 0.41 3.90 0.44 0.048 

B: Estimation of regression coefficient; SE: Standard error; Wald: The Wald statistic in proportional hazards hypothesis testing; Exp(B) or 
odds ratio: The predicted change in odds for a unit increase in the predictor.  
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Fig. 1. The hazard curve to compare pregnancy events and days 
open of trained and control farms. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. The survival curve comparing pregnancy events and days 
open time of cows for each reason of dystocia. 
 

Discussion 
 
The means and medians of days open in the control 

and training groups in the current study before the 
training exceeded 120 days, being the same as other 
research conducted on cattle farms in Iran.25,36-40 However, 
the number of days open in the cows in the trained 
 

  
 
 
 
 
 
 
 
 
 
 

farms after training has significantly decreased, being 
close to the optimal ranges in previous reports. The 
optimal range of open days varies in different countries 
depending on the economic indicators and conditions of 
cow farming in those regions. According to Abd-El Hamed 
and Kamel, the optimal range is between 90.00 and 110.00 
days. The average in similar research was 75.00 days.1,3 

Ansari-Lari et al. aimed to describe the current 
reproductive parameters of Holstein dairy cows in Iran 
and determine the factors affecting reproductive 
performance, with a focus on high-yielding dairy cows. 
These authors reported that the number of days open for 
Holstein cows was 134.00 ± 89.00 days.37 According to 
Ghavi Hossein‐Zadeh, dystocia affects the reproductive 
traits and lactation of dairy cows. He reported that the 
mean number of days open for Iranian Holstein cows was 
128.72.13 Additionally, a retrospective cohort study by 
Bahonar et al. found that dairy cows had an average 
number of days open of 152.00 days (median 123.00 
days).39 Recently, Zahedi et al. investigated six herds from 
2007 to 2018 and reported that the number of days open 
increased from 132.00 to 136.00 days during these 
years.36 According to these studies, several risk factors, 
especially dystocia, affect the number of days open. 

In contrast to previous research, dystocia was much 
more common in both study groups. According to Atashi et 
al., 10.80% of industrial farms in Iran had dystocia.25 Also, 
21.30% of dystocia cases documented in both industrial 
and non-industrial cattle farms in Iran were associated 
with hypocalcemia.24 Furthermore, our study also found 
that training had a significant effect on reducing the 
prevalence of dystocia within the trained group.  

There is an evidence showing that dystocia can greatly 
prolong the days open in cattle.13,25,27 According to the Cox 
regression analysis, the odds ratio of dystocia is 0.55, 
indicating that cows with dystocia have almost half the 
chance of getting pregnant compared to the cows without 
it. In addition, dystocia affects the cow's reproductive 
organs. Prolonged stress can also cause a weakened 
immune system and susceptibility to infectious and non-
infectious diseases, ultimately delaying the preparation of 
the reproductive system for the subsequent pregnancy.13,41 
Based on our findings, the survival curve analysis of 
pregnancy occurrence in cows with various causes of 
 

Table 3. Dystocia prevalence for any reason in cows of trained and control groups. 

Dystocia type 
Control Training 

Frequency Percentage Frequency Percentage 

No dystocia 136.00 43.45 107 61.84* 
Unknown reasons 99.00 31.62 28 16.18* 
Fetus abnormality 35.00 11.18 12 6.93* 
Calf size 19.00 6.07 11 6.35 
Cow obesity 11.00 3.51 7 4.04 
Uterine inertia 9.00 2.87 6 3.46 
Uterine torsion 4.00 1.28 2 1.15 

Total 313.00 100 173 100 

In the trained group, each variable marked with * significantly differs from the control group (p < 0.05). 
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dystocia compared to the cows without dystocia, revealed 
that the cows without dystocia had faster pregnancy 
occurrence than all other groups. 

As shown, the prevalence of dystocia was high in 
cows from both the trained and control groups. These 
findings, therefore, demonstrated that parturition 
management, mainly focusing on dystocia, was one of the 
main problems in the dairy industry in traditional 
systems. The highest prevalence of dystocia can be 
attributed to a lack of farmers' knowledge about 
reproduction physiology and how to manage parturition 
in cows. When comparing the two groups' parturition 
management, it was found that the trained group had a 
37.00% rate of dystocia with unknown causes, which was 
a 35.00% reduction compared to the control group's rate 
of 57.00%. The pregnancy rate on different milking days 
is one of the reproductive performances in dairy cows 
and covers several indices such as service per conception, 
conception rate, days open, and others.  

We observed significant differences in the outcome 
variables and censored cases between the two groups 
when examining the six-month performance of the cows. 
Specifically, the pregnancy percentage of cows at 180.00 
days in milk was 98.00% for cows in trained farms; 
while, it was 80.20% for cows in the control group. 
According to the findings of this study, the mean 
insemination rate per pregnancy was lower in the cows 
of the trained group compared to the control group. In 
studies conducted in Iran, the mean number of 
inseminations for each pregnancy reported by Mahnani 
et al. and Sirjani et al. was 2.70 and 2.51 inseminations 
per pregnancy, respectively.20,38 In other countries, this 
number is reported differently. For example, a study in 
the Netherlands, found less than two inseminations per 
pregnancy;42 while, a study in Ethiopia, reported 1.15 
inseminations per pregnancy.16 

This study can serve as an initial step toward 
implementing ongoing educational interventions for 
livestock farmers. Therefore, it is suggested that further 
studies examine the effect of training on other factors 
influencing the enhancement of livestock's productive and 
reproductive efficiencies. 

Based on our findings, training in calving and dystocia 
management can effectively decrease the number of days 
open in dairy cows. Additionally, our research revealed a 
significantly higher occurrence of dystocia in traditional 
farms than industrial ones. Moreover, cows went through 
dystocia had longer periods of being open compared to 
those did not experience dystocia. 
 
Acknowledgments 
 

This study was financially supported by the Faculty of 
Veterinary Medicine of the University of Tehran, Tehran, 
Iran, being appreciated by the authors. 

 Conflict of interest 
 

The authors declare no competing interest. 
 
References 
 
1. Abd-El Hamed AM, Kamel ER. Effect of some non-

genetic factors on the productivity and profitability of 
Holstein Friesian dairy cows. Vet World 2021; 14(1): 
242-249. 

2. Giordano J. Economic impact of reproductive 
performance in dairy herds and approaches for 
program selection. Clinical Theriogenology 2019; 
11(3): 329-335. 

3. Lee J-I, Kim I-H. Pregnancy loss in dairy cows: the 
contributing factors, the effects on reproductive 
performance and the economic impact. J Vet Sci 2007; 
8(3): 283-288. 

4. Buaban S, Duangjinda M, Suzuki M, et al. Short 
communication: genetic analysis for fertility traits of 
heifers and cows from smallholder dairy farms in a 
tropical environment. J Dairy Sci 2015; 98(7):  
4990-4998. 

5. Bisinotto RS, Greco LF, Ribeiro ES, et al. Influences of 
nutrition and metabolism on fertility of dairy 
cows. Anim Reprod 2012; 9(3), 260-272. 

6. Caraviello DZ, Weigel KA, Fricke PM, et al. Survey of 
management practices on reproductive performance of 
dairy cattle on large US commercial farms. J Dairy Sci 
2006; 89(12): 4723-4735. 

7. Singh AK, Kumari T, Rajput MS, et al. A review: effect of 
bedding material on production, reproduction and 
health and behavior of dairy animals. Int J Livest Res 
2020; 10(7): 11-20. 

8. Berry DP, Friggens NC, Lucy M, et al. Milk production 
and fertility in cattle. Annu Rev Anim Biosci 2016; 4: 
269-290. 

9. LeBlanc SJ. Is a high level of milk production 
compatible with good reproductive performance in 
dairy cows? Anim Front 2013; 3(4): 84-91. 

10. Sawa A, Bogucki M. Effect of housing system and milk 
yield on cow fertility. Arch Anim Breed 2011; 54(3): 
249-256. 

11. Schambow RA, Bennett TB, Döpfer D, et al. A 
retrospective study investigating the association of 
parity, breed, calving month and year, and previous 
parity milk yield and calving interval with twin births 
in US dairy cows. J Dairy Sci 2021; 104(4): 5047-5055. 

12. De Amicis I, Veronesi MC, Robbe D, et al. Prevalence, 
causes, resolution and consequences of bovine dystocia 
in Italy. Theriogenology 2018; 107: 104-108. 

13. Ghavi Hossein-Zadeh N. Effect of dystocia on 
subsequent reproductive performance and functional 
longevity in Holstein cows. J Anim Physiol Anim Nutr 
(Berl) 2016; 100(5): 860-867. 

 



144 H. Keshipour et al. Veterinary Research Forum. 2024; 15 (3): 139 - 144 

 

14. Carluccio A, De Amicis I, Probo M, et al. Prevalence, 
survival and subsequent fertility of dairy and beef cows 
with uterine prolapse. Acta Vet Hung 2020; 68(1): 91-94. 

15. Gorry A, White DM, Franks S. Infertility in polycystic 
ovary syndrome: focus on low-dose gonadotropin 
treatment. Endocrine 2006; 30(1): 27-33. 

16. Tadesse B, Reda AA, Kassaw NT, et al. Success rate of 
artificial insemination, reproductive performance and 
economic impact of failure of first service 
insemination: a retrospective study. BMC Vet Res 
2022; 18(1): 226. doi: 10.1186/s12917-022-03325-1. 

17. Giordano JO, Fricke PM, Wiltbank MC, et al. An 
economic decision-making support system for 
selection of reproductive management programs on 
dairy farms. J Dairy Sci 2011; 94(12): 6216-6232. 

18. Biswas S, Sarkar A, Goswami A. Impact of KVK training 
on advance dairy farming practices (ADFPS) in 
changing knowledge and attitude of Prani-Bandhu. J 
Dairy Foods Home Sci 2008; 27(1): 43-46. 

19. Jackson-Smith D, Trechter D, Splett N. The contribution 
of financial management training and knowledge to 
dairy farm financial performance. Agric Econ Rev 
2004; 26(1): 132-147. 

20. Sirjani MA, Amanlou H, Mirzaei-Alamouti H, et al. 
Effects of dietary starch content and body condition 
score at calving on reproductive parameters in 
Holstein dairy cows. Prev Vet Med 2021; 196: 105488. 
doi: 10.1016/j.prevetmed.2021.105488. 

21. Wathes DC, Oguejiofor CF, Thomas C, et al. Importance 
of viral disease in dairy cow fertility. Engineering 
(Beijing) 2020; 6(1): 26-33.22.  

22. Askel EJ, Frigotto TA, Navarro RB, et al. Relationship 
between metabolic profile, diseases, productive and 
reproductive performance in high-producing Holstein 
cows in the postpartum period. Semin Cienc Agrar 
2021: 42(6): 3449-3462.  

23. Khan HM, Bhakat M, Mohanty TK, et al. Influence of 
vitamin E, macro and micro minerals on reproductive 
performance of cattle and buffalo-a review. Agric Rev 
2014; 35(2): 113-121. 

24. Bahrami-Yekdangi M, Ghorbani GR, Sadeghi-
Sefidmazgi A, et al. Identification of cow-level risk 
factors and associations of selected blood macro-
minerals at parturition with dystocia and stillbirth in 
Holstein dairy cows. Sci Rep 2022; 12: 5929. doi: 
10.1038/s41598-022-09928-w. 

25. Atashi H, Abdolmohammadi A, Dadpasand M, et al. 
Prevalence, risk factors and consequent effect of 
dystocia in Holstein dairy cows in Iran. Asian-Australas 
J Anim Sci 2012; 25(4): 447-451. 

26. Mee JF. Prevalence and risk factors for dystocia in dairy 
cattle: a review. Vet J 2008; 176(1): 93-101. 

27. Sasaki Y, Uematsu M, Kitahara G, et al. Effects of 
stillbirth and dystocia on subsequent reproductive 
performance in Japanese Black cattle. Vet J 2014; 
 

 

 200(3): 462-463. 
28. Badinga L, Collier RJ, Thatcher WW, et al. Effects of 

climatic and management factors on conception rate of 
dairy cattle in subtropical environment. J Dairy Sci 
1985; 68(1): 78-85. 

29. Segura-Correa JC, Magaña-Monforte JG, Aké-López JR, 
et al. Breed and environmental effects on birth weight, 
weaning weight and calving interval of zebu cattle in 
southeastern Mexico. Trop Subtrop Agroecosystems 
2017; 20(2): 297-305. 

30. Odero-Waitituh JA. Smallholder dairy production in 
Kenya; a review. Livest Res Rural Dev 2017;  
29(7): 139. 

31. Ngongoni NT, Mapiye C, Mwale M, et al. Factors 
affecting milk production in the smallholder dairy sector 
of Zimbabwe. Livest Res Rural Dev 2006; 18(5): 89. 

32. Raina V, Sharma N, Khajuria S, et al. Training needs of 
dairy farmers. Int J Agric Environ Biotechnol 2017; 
10(2): 245-251. 

33. Bergevoet RH, Giesen GWJ, Saatkamp HW, et al. 
Improving entrepreneurship in farming: the impact of 
a training programme in Dutch dairy farming. In 
Proceedings: 15th congress of the international farm 
management association, Campinas, Brazil 2005; 70-80. 

34. Ampaire A, Rothschild MF. Effects of training and 
facilitation of farmers in Uganda on livestock 
development. Livest Res Rural Dev 2010; 22(7): 130. 

35. Sakpal TV. Sample size estimation in clinical trial. 
Perspect Clin Res 2010; 1(2): 67-69. 

36. Zahedi V, Zeynodini S, Yousefi A, et al. Trends in 
reproductive status of Holstein dairy herds in Iran. Iran 
J Appl Anim Sci 2021; 11(3): 497-505. 

37. Ansari-Lari M, Rezagholi M, Reiszadeh M. Trends in 
calving ages and calving intervals for Iranian Holsteins 
in Fars province, southern Iran. Trop Anim Health Prod 
2009; 41(7): 1283-1288. 

38. Mahnani A, Sadeghi-Sefidmazgi A, Keshavarzi H. 
Performance and financial consequences of stillbirth in 
Holstein dairy cattle. Animal 2018; 12(3): 617-623. 

39. Bahonar AR, Azizzadeh M, Stevenson MA, et al. Factors 
affecting days open in Holstein dairy cattle in Khorasan 
Razavi province, Iran; a Cox proportional hazard 
model. J Anim Vet Adv 2009; 8(4): 747-754. 

40. Atashi H, Zamiri MJ, Akhlaghi A, et al. Association 
between the lactation curve shape and calving interval 
in Holstein dairy cows of Iran. Iran J Vet Res 2013; 
14(2): 88-93. 

41. Olson KM, Cassell BG, McAllister AJ, et al. Dystocia, 
stillbirth, gestation length, and birth weight in Holstein, 
Jersey, and reciprocal crosses from a planned 
experiment. J Dairy Sci 2009; 92(12): 6167-6175. 

42. Burgers EEA, Kok A, Goselink RMA, et al. Fertility and 
milk production on commercial dairy farms with 
customized lactation lengths. J Dairy Sci 2021; 104(1): 
443-458. 

 


