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Abstract 

On a population of 1520 Brown cows, from 15 farms located in Vrancea County were evaluated 
the main reproductive indicators on the basis of data from official control in farms. 

Were evaluated the following indicators: rank of lactation, age at first calving (AFC), service-
period (SP), dry period (DP), calving interval (CI)and number of artificial inseminations for one 
gestation (IA). 

From analysis of mean values could be observed that average age at first calving was of 
approximately 33 month ranking between 29 and 35 month, the analysed population having 
precocity under the standard of Brown breed. Number of inseminations for one gestation was 2.09, 
at the farms level being recorded a poor management of frozen seminal material. 

Reproduction indicators had means values which prove that reproduction function was poor 
technically managed. 
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INTRODUCTION1 
Cattle’s breeding was and will be an 

economic activity of great importance in 
Romania and all over the world [40]. 

The lifetime productivity of the cows 
commences from the onset of puberty and 
will be influenced by subsequent critical 
events including age at first calving, duration 
of the postpartum interval for each successive 
calving, conception rates and number of 
lactations [7]. 

Higher milk productions occur due to 
relationship between genotype and 
environment, hence the need for knowledge 
of individuals and populations, to which they 
belong, exploitation and properly 
management of the farm activities [39]. 

Age at first calving (AFC) is extremely 
important economic feature determining the 
profit of cow milk production [38] and is more 
important in earlier lactations [18]. Pirlo et al. 
[25] showed that decreasing age at first 
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calving has positive effect on genetic progress, 
but can be harmful to milk yield and 
longevity. In other research, Niloforooshan 
and Edriss [19] who studied on Iranian 
Holsteins found that the optimum age at first 
calving to maximize first lactation ME milk 
yield, was of 24 months. Moreover, reducing 
age at first calving can reduce feed costs and 
increase the number of calves per cow, but it 
has negative effects on first lactation milk 
yield and fat percentage as well [25]. In the 
USA, Hare et al. [15] reported decreased 
trends for age at first calving from 1980 to 
2004, while Dobos et al. [9] showed that 
heifers calving at younger AFC produce 
similar amounts to their older herd-mates by 
the end of the third lactation. So, delaying the 
age at first calving, only increases the cost of 
rearing and causes the decrees of lifetime milk 
production [41,42]. 

Service period (SP) for cows, normally 
ranges between 60 to 90 days, but should not 
exceed 100 days [39]. If this time period is 
extended, the next calving will be temporally 
shifted [11]. The length of the SP is 
multifactorial [11], being dependent on several 
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factors such as level of milk production [36], 
hormonal status [30], involution disorders 
[37], body condition [26], metabolic status [6] 
and other reproductive features [17]. 

Dry period (DP) is a important indicator of 
a good farm management [31]. A dry period is 
absolutely necessary not only for the repose of 
the mammary gland but also to maximize milk 
yield in the subsequent lactation [5, 27, 43]. 
Several research reported that to maximize 
milk yield in the next lactation [5, 27], for 
dairy cows, is necessary a 50 to 60 day dry 
period [32, 33], and as a general conclusion, a 
dry periods less than 60 day can reduce milk 
production in the subsequent lactation and can 
affect fertility efficiency [8, 12, 13, 14, 22, 29, 
31,44]. However, on the other hand, some 
studies suggests that the reduction of dry 
period can improve cow performance 
regarding milk production composition, 
metabolic status and fertility [3; 8, 13, 14; 
2444]. 

Regarding the calving interval (CI) as a 
general management practice in dairy herds 
is to breed cows with the aim of establishing 
a 12 months interval between one calving to 
another [20]. Management of the calving 
interval and its optimal length are important 
aspects of the economic performance of dairy 
farms [10]. 

The current dominant breeding system, 
with 12-13 months CI is based on the idea 
that the production economy benefits from an 
early conception[16, 35] and higher milk 
productions [21]. 

Even though numerous research strongly 
suggest that an optimal CI is in the range of 
12 months, there are studies that have shown 
some advantage for a longer period of days 
open and, consequently, an extended calving 
interval till 18 months with positive influence 
on reproduction, in terms of a reduced need 
for the treatment of ovarian disorders and 
higher conception rates and economic 
advantages in extending lactations by 60 days 
in high yielding cows [2, 4, 28, 45]. 

The insemination index is another 
important indicator, facilitating the 
assessment of fertility in a dairy cattle 
herd[34]and the management of frozen 
semen material. Adamski, 2010[1] stated that 
proper value of this index should be around 
1.6. Calving and calving hygiene affect 

puerperium in conjunction with food, 
accommodation and cow breeding and often 
leads to extended service periods and 
increased insemination index [23]. 

The aim of this paper is the study and 
knowledge of reproduction indexes and 
management in cow farms from Vrancea 
County. 
 
MATERIAL AND METHOD 

Were taken in study 15 farms with Brown 
cow population belonging to Association for 
the Official Control of Zootechnical 
Production from Vrancea County being in the 
COP (Official Production Register) for 2018-
2019, at which were analysed: lactation rank, 
age at first calving (AFC), service-period 
(SP), dry period (DP) or mammary repose, 
calving interval (CI) and number of artificial 
insemination (IA) for one gestation. 

Cows’ number was of 1520 in 1-7 
lactation from 15farms located in Vrancea 
County, where Brown population has a 
significant share and farmers acceded to the 
Association for the Official Control of 
Zootechnical Production. 

The data necessary to carry out this 
research came from the observations during 
the official production control, from the 
databases of ANZ Bucharest (National 
Agency for Animal Husbandry)and 
Association for the Official Control of 
Zootechnical Production, Vrancea County, as 
well as from the unique register of mating 
and calving from the farms taken in study. 

Primary data from monitoring each farm 
were statistically processed (average, standard 
deviation, the coefficient of variation) and 
summarized for each analysed parameter. 
 
RESULTS AND DISCUSSIONS 

In tab. 1 is presented the average and 
variability of the main reproduction indexes 
at Brown cows’ population registered in the 
COP for 2017-2018. 

The studied population included the cows 
from each farm, which were in 1-7 lactation, 
with an average of 3.44 lactations for the 
entire population and with differences from 
one farm to another. As we can observe from 
the data presented in table 1 this parameter is 
very inhomogeneous (40.46-59.90). 
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Table 1 The average medium and variability of reproduction indexes at Brown cow population from 
Vrancea County registered in the COP (official production register) for 2018-2019 
 

Specification Samples  
statistics 

Lactation  
rank 

AFC 
(months) 

SP  
(days) 

DP 
(days) 

CI  
(days) 

Nr. IA / 
gestation 

Farm 1 
(51 cows) 

X±s  2.82±0.40 34.37±1.41 89.78±1.48 76.91±4.01 387.92±6.31 2.22±0.40 
V% 41.65 13.43 34.63 41.17 29.32 17.32 

Farm 2 
(56 cows) 

X±s  3.88±0.11 33.54±2.52 84.18±1.38 79.46±4.64 384.54±6.22 2.22±0.10 
v% 40.46 11.57 38.90 24.71 30.65 13.43 

Farm 3 
(57cows) 

X±s  2.38±0.80 33.81±4.73 88.43±3.06 76.49±3.82 382.34±6.55 2.66±0.02 
v% 47.99 21.55 47.69 34.15 29.74 19.94 

Farm 4 
(69 cows) 

X±s  3.75±0.70 31.96±1.80 81.11±2.16 73.37±7.25 381.68±6.43 2.38±0.03 
v% 35.55 20.26 34.48 34.23 29.42 17.28 

Farm 5 
(174 cows) 

X±s  2.53±0.30 29.82±6.12 83.16±1.81 69.32±6.31 384.23±4.22 1.56±0.47 
v% 49.70 8.66 47.43 35.27 27.32 24.48 

Farm 6 
(64cows) 

X±s  3.81±0.50 32.72±0.21 84.10±1.58 79.72±5.11 384.73±7.39 2.20±0.10 
v% 46.88 10.91 34.14 37.39 29.74 22.77 

Farm 7 
(182 cows) 

X±s  3.40±0.89 30.55±0.66 74.96±1.66 65.51±7.33 377.80±6.33 1.74±0.78 
v% 46.9 16.15 44.15 33.46 27.50 28.81 

Farm 8 
(161 cows) 

X±s  3.28±1.85 30.20±4.12 73.11±1.62 68.24±2.57 379.58±5.93 1.81±0.35 
v% 46.61 13.96 43.12 27.37 31.24 31.88 

Farm 9 
(185 cows) 

X±s  4.04±0.40 31.33±2.17 72.44±4.15 66.21±7.92 378.85±6.81 1.54±0.88 
v% 59.90 7.57 39.11 29.42 35.11 26.41 

Farm 10 
(126 cows) 

X±s  2.98±0.07 32.20±3.16 75.35±1.08 69.24±1.81 376.70±9.22 2.1±0.03 
v% 41.50 9.01 38.94 34.23 27.21 36.78 

Farm 11 
(26 cows) 

X±s  3.84±0.48 34.58±7.41 91.48±1.28 85.31±2.14 401.98±8.33 2.51±0.64 
v% 45.54 11.56 44.55 38.80 47.63 29.45 

Farm 12 
(13 cows) 

X±s  4.12±0.69 35.58±3.45 96.12±1.37 84.51±0.45 406.01±9.44 2.73±1.41 
v% 64.23 9.48 47.96 40.68 38.48 24.55 

Farm 13 
(89 cows) 

X±s  3.94±0.77 34.99±4.48 86.24±2.44 74.56±1.56 386.45±7.61 2.03±0.49 
v% 39.57 6.58 41.12 33.71 36.36 31.48 

Farm 14 
(111 cows) 

X±s  3.14±0.49 34.96±1.44 83.14±1.47 65.16±8.17 388.64±8.85 1.82±0.36 
v% 41.12 17.54 44.48 28.71 35.81 21.24 

Farm 15 
(156 cows) 

X±s  3.74±0.89 33.69±1.73 79.66±1.97 70.15±2.54 383.88±7.49 1.97±1.14 
v% 51.34 11.21 49.16 39.64 46.09 32.54 

Total 
population 
1520 cows 

X±s  3.44±2.02 32.95±11.06 82.88±7.54 73.61±8.64 385.68±11.73 2.09±1.14 

v% 49.7 17.92 54.14 22.46 24.48 65.61 

 
From the analysis of the main 

reproduction indexes resulted the following: 
Age at first calving (AFC)was 32.95 

months with variability between 29 and 35 
months. From the 15 farms taken in study, in 
only one the age at first calving didn’t exceed 
30 months, in the other 14 the Brown cows 
had a poor reproductive precocity cu with an 
age at first calving situated above 30 months, 
the analysed population having precocity 
under the standard of Brown breed. 

The average service period (SP) was in 
average of 82.88 days, pregnancy installation 
being achieved in general in the first 3-4 heat 
cycles. 

The dry period or mammary repose was 
in average of 73.61 days, cows being 
weaning for more than two months before 
calving, without extending the period of 
lactation especially at cows with high daily 
production, which ultimately leads to 
obtaining a smaller quantity of milk, thus 

also significant economic losses, knowing 
that raw milk represents the main source of 
income of the Romanian farms. 

Calving interval (CI) is synthetic index 
which highlights best the management of 
breeding activity from a farm. Mean value in 
the studied population was 385.68 days 
which means that reaching the desired one 
calf a year per cow has not been achieved. In 
2 farms from the 15 analysed, calving 
interval exceed the value of 400 days, which 
proves that the management of the 
reproduction function was poorly conducted. 

Dispersion indices highlights some 
particular situations on several farms with a 
maximum calving interval of over 700 days, 
so with a calving at two years. 

Number of IA1for one pregnancy was 
2.09, with limits ranking between 1.54 and 
2.73.The variability of this index was 
significantly high, standard deviation 
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being1.44and the coefficient of variation V 
% = 65.61. 

The analysis of this indicator at farms and 
population level highlights some deficiencies 
regarding management of the reproduction 
function, and registration of some costs 
beyond normal limits for the seminal fluid 
used for insemination. 
 
CONCLUSIONS 

From analysis of mean values could be 
observed that average age at first calving was 
of 33 month ranking between 29 and 35 
month, the analysed population having 
precocity under the standard of Brown breed. 
Number of inseminations for one gestation 
was 2.09, at the farms level being recorded a 
poor management of frozen seminal material. 

The worst results were registered in the 
small farms, which show an inadequate 
knowledge of the factors that influence not 
only the reproduction function but also their 
economic management. 

Reproduction indicators had means 
values which prove that reproduction 
function was poor technically managed in 
almost all of the farms taken in study. 

 
REFERENCES 
[1] Adamski M., 2010: Kondycja krów w okresie 
okołoporodowym a poziom wybranych 
parametrów krwi i płodności. Publication of the 
Wrocław University of Environmental and Life 
Sciences, Wrocław, 7–84. 
[2] Arbel R., Bigun Y., Ezra E., Sturman H., 
Hojman D., 2001: The effect of extended calving 
intervals in high-yielding lactating cows on milk 
production and profitability. Journal of Dairy 
Science 84, 600-608. 
[3] Bachman K.C., 2002: Milk production of dairy 
cows treated with estrogen at the onset of a short 
dry period. J Dairy Sci.;85:797–803. 
[4] Bar-Anan R., Soller M., 1979: The effects of 
days-open on milk yield and on breeding policy 
post partum. Animal Production 29, 109-119. 
[5] Cameron R.E., Dyk P.B., Herdt T.H., Kaneene, 
J.B., Miller R., Bucholtz H.F., Liesman J.S., 
VandeHaar M.J., Emery R.S., 1998: Dry cow diet, 
management, and energy balance as risk factors 
for displaced abomasum in high producing dairy 
herds. J Dairy Sci. 81:132–139  
[6] Cincović M., Kirovski D., Vujanac I., Belić B, 
Djoković R. 2017. Relationship between the 
indexes of insulin resistance and metabolic status 
in dairy cows during early lactation. Acta 
Veterinaria Beograd, 67(1):57-70. 

[7] Cziszter L.T., Ilie Daniela-Elena, Neamt R.I., 
Neciu F.C., Saplacan S.I., Gavojdian D., 2017: 
Comparative study on production, reproduction 
and functional traits between Fleckvieh and 
Braunvieh cattle. Asian-Australas J Anim Sci.; 
30(5): 666–671. 
[8] De Feu M.A., Evans A.C., Lonergan P., Butler 
S.T., 2009: The effect of dry period duration and 
dietary energy density on milk production, 
bioenergetic status, and postpartum ovarian 
function in Holstein-Friesian dairy cows. J Dairy 
Sci.;92:6011–6022. 
[9] Dobos R.C., Nandra K.S., Riley K., Fulkerson, 
W.J., Alford A., Lean I.J., 2004: Effects of age and 
live-weight of dairy heifers at first calving on 
multiple lactation production. Aus J Exp 
Agri.;44:969–974. 
[10] Dono G., Giraldo L., Nazzaro E., 2013: 
Contribution of the calving interval to dairy farm 
profitability: results of a cluster analysis of FADN 
data for a major milk production area in southern 
Italy. Spanish Journal of Agricultural Research 
11(4): 857-868 
[11] Dörstelmann H.K.M, Ari Melinda, Becskei 
Z., Gulyás L., Gáspárdy A.,2018:Comparison of 
service period and lactation milk yields in dairy 
cows with single: and twin – calving. Veterinarski 
Glasnik, 72(2), 112-121. 
[12] Funk D.A., Freeman A.E., Berger P.J., 1987: 
Effects of previous days open, previous days dry 
and present days open on lactation yield. J Dairy 
Sci.;70:2366–2373. 
[13] Gulay M.S., Hayen M.J., Bachman K.C., 
Belloso T., Liboni M., Head, H.H., 2003: Milk 
production and feed intake of Holstein cows given 
short (30-d) or normal (60-d) dry periods. J Dairy 
Sci.;86:2030–2038. 
[14] Gumen A., Rastani R.R., Grummer R.R., 
Wiltbank, M.C., 2005: Reduced dry periods and 
varying prepartum diets alter postpartum ovulation 
and reproductive measures. J Dairy Sci.;88:2401–
2411. 
[15] Hare E., Norman H., Wright R., 2006: Trends 
in calving ages and calving intervals for dairy 
cattle breeds in the United States. J Dairy 
Sci.;89:365–370. 
[16] Holmann F.J., Shumway C.R., Blake R.W., 
Schwart R.B., Sudweeks E.M., 1984: Economic 
value of days open for Holstein cows of alternative 
milk yields withvarying calving intervals. Journal 
of Dairy Science 67, 636-643. 
[17] Keary V., 2017: Reproduction characteristics 
in the period after calving of cows carrying twins 
at a Hungarian Holstein Friesian dairy farm. 
University of Veterinary Medicine, Budapest, 26. 
[18] Khan M.S., Shook G.E., 1996: Effects of age 
on milk yield. Time trends and method of 
adjustment. J Dairy Sci.;79:1057–1064.  
[19] Niloforooshan M.A., Edriss M.A., 2004: 
Effect of age at first calving on some productive 



Scientific Papers-Animal Science Series: Lucrări Ştiinţifice - Seria Zootehnie, vol. 73 
 

 
- 17 - 

 Article licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License (http://creativecommons.org/licenses/by-nc-sa/4.0/) 

and longevity traits in Iranian Holsteins of the 
Isfahan province. J Dairy Sci.;87:2130–2135. 
[20] Maciuc V., Ujică V., Nistor I., 2003 – Guide 
for the genetic improvement of cattle for milk 
production, Editura Alfa, Iaşi. 
[21] Maciuc V., 2006:Management of cattle 
breeding. Editura Alfa Iaşi. 
[22] Makuza S.M., McDaniel B.T., 1996: Effects 
of days dry, previous days open, and current days 
open on milk yields of cows in Zimbabwe and 
North Carolina. J Dairy Sci.;79:702–709. 
[23] Petrujkić T., Bojkovski J., Stankovic B., 
Jeremić I., Rajković M., 2010: Sterility in dairy 
cows and veterinary procedures in herd 
management. Lucrări Stiinţifice Medicină 
Veterinară Timişoara, Vol. XLIII(2), 41-45. 
[24] Pezeshki A., Mehrzad J., Ghorbani G.R., 
Rahmani H.R., Collier R.J., Burvenich C., 2007: 
Effect of short dry periods on performance and 
metabolic status in Holstein dairy cows. J Dairy 
Sci.;90:5531–5541. 
[25] Pirlo G., Miglior F., Speroni M., 2000: Effect 
of age at first calving on production traits and on 
difference between milk yield returns and rearing 
costs in Italian Holsteins. J Dairy Sci.;83:603–608. 
[26] Pivko J., Makarevich V.A., Kubovičova E., 
Rafay J., Chrenek P. 2016. Ultrastructural changes 
in the cyclic corpus luteum of dairy cows with 
different body condition. Acta Veterinaria 
Beograd, 66(2):245-256. 
[27] Rastani R.R., Grummer R.R., Bertics S.J., 
Gumen A., Wiltbank M.C., Mashek D.G., Schwab 
M.C., 2005: Reducing dry period length to 
simplify feeding transition cows: Milk production, 
energy balance, and metabolic profiles. J Dairy 
Sci.; 88:1004–1014. 
[28] Ratnayake D.R.T.G., Berglund B., Bertilsson 
J., Forsberg M., Gustafsson H., 1998: Fertility in 
dairy cows managed for calving intervals of 12, 15 
or 18months. Acta Veterinaria Scandinavica 39, 
215-228. 
[29] Remond B., Ollier A., Miranda G., 1992: 
Milking of cows in late pregnancy: Milk 
production during this period and during the 
succeeding lactation. J Dairy Res.;59:233–241. 
[30] Répási A., Szelényi Z., Reiczigel J., Bajcsi 
Á.Cs., Horváth A., Szenci O., 2014: Control of 
ovulation after prostaglandin treatment by means 
of ultrasonography and effect of the time of 
ovulation on conception rate in dairy cows. Acta 
Veterinaria Hungarica, 62(1):74- 83. 
[31] Safa S., Soleimani A., Heravi Moussavi A., 
2013: Improving productive and reproductive 
performance of Holstein dairy cows through dry 
period management. Asian-Australas J Anim Sci.; 
26(5): 630–637. 
[32] Smith J., Becker K., 1995: 50 to 59 days dry 
has highest production. Hoards Dairyman;140:6. 
[33] Sorensen J.T., Enevoldsen C., 1991: Effect of 
dry period length on milk production in 
subsequent lactation. J Dairy Sci.;74:1277–1283. 

[34] Stefańska Barbara, Poźniak Agnieszka, 
Nowak W., 2016: Relationship between the pre- 
and postpartum body condition scores and per 
parturient indices and fertility in high-yielding 
dairy cows. J Vet Res 60, 81-90. 
[35] Strandberg E., Oltenacu P.A., 1989: 
Economic consequences of different calving 
intervals. Acta Agriculturae Scandinavica 39, 407-
420. 
[36] Szelényi Z., Boldizsár Sz., Bajcsy Á.Cs., 
Szenci O., 2009.: Ikervemhesség előfordulása és a 
termelésre gyakorolt hatása hazai tejterelő 
állományokban. In: Proceeding book of the “A 
Magyar Buiatrikusok Társasága 19. 12-19. 
[37] Szenci O., Bujál D., Bajcsy Á.Cs., Horváth 
A., Szelényi Z., 2015: Az ellés utáni 
méhelváltozások diagnózisa és gyógykezelése 
tejhasznú szarvasmarhában. Magyar Állatorvosok 
Lapja, 137:271-282. 
[38]Torshizi, M.E., 2016:Effects of season and age 
at first calving on genetic and phenotypic 
characteristics of lactation curve parameters in 
Holstein cows. J Anim Sci Technol; 58:8. 
[39] Ujică V., Nistor I., Maciuc V, Dascălu C., 
2007 – Management of dairy cow breeding. 
Editura Alfa Iaşi. 
[40] Ujică V., Maciuc V., Nistor I., Nistor C.E., 
Nagy P.T., 2013: Results regarding the study of 
reproduction indexes at Romanian Black Pied Cow 
population belonging to AGCTR-Romania. 
Lucrări Științifice-Universitatea de Științe 
Agricole și Medicină Veterinară, Seria Zootehnie, 
60. 114-117. 
[41]Van Pelt M.L., 2016: Changes in the genetic 
level and the ef-fects of age at first calving and 
milk production on survival during the first 
lactation over the last 25 years. Animal, 1-8. 
[42] Watanabe K, Lewis B., Mlewah T.B., Tetsuka 
M., 2017: Age at first calving and factors 
influencing it in dairy heifers kept by smallholder 
farmers in southern Malawi. JARQ 51 (4), p.357-
362. 
[43] Watters R.D., Guenther J.N., Brickner A.E., 
Rastani R.R., Crump P.M., Clark P.W., Grummer 
R.R., 2008: Effects of dry period length on milk 
production and health of dairy cattle. J Dairy 
Sci.;91:2595–2603. 
[44] Watters R.D., Wiltbank M.C., Guenther J.N., 
Brickner A.E., Rastani R.R., Fricke P.M., 
Grummer R.R., 2009: Effect of dry period length 
on reproduction during the subsequent lactation. J 
Dairy Sci.;92:3081–3090. 
[45] Weller J.I., Bar-Anan R., Osterkorn K., 1985: 
Effects of days open on annualizedmilk yields in 
current and following lactations. Journal of Dairy 
Science 68,1241-1249. 


