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Abstract: 
 

This essay presents a 2 years investigation regarding 450 Friesian cows reproduction capacity 
in Eastern Romania. We observed that the cows which calved between 20-25 months had a first 
lactation of 7389 kg milk, with a high percent of fat (4.17%) and proteins (3.37%). The heifers that 
calved in the first 26 to 31 months produced 7983 kg of milk with 4.03% fat and 3,24% proteins. The 
594 kg of milk makes a significant difference for p<0.01 and confidence interval C.I.=95%.The 
regression parameters 0.439 and 44% underline the first calving age `s average influence over milk 
production parameters. 

Reproduction abnormalities frequency during the entire analyzed period was between 4.5% (in 
January) and 12% in July; it was higher at the beginning of spring until the cold season. Heifers 
had a high degree of infertility (52.70%) followed by the cows at the 2nd calving (34.30%) and by 
those with multiple births (13.00%). 

Examining the reproduction activity and applying biotechnologies on milk cows maximizes the 
genetic process, the health and fertility, while the unitary production cost decreases. 
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Abbreviations: AFC – age at first calving; CI - calving interval; SP - service period; IP -  
insemination parameter; CR - conception rate; GI - gestational index; NR - the non-return 
index; FR – fertility rate; BR - birth rate (BR). 
 
Introduction 
 

Increasing the population size in a cow`s farm depends on the animal`s reproduction 
capacity and the gestation, the period between calving and insemination (SP). If the gestation 
is 288 days and SP is 83 days than the bovine reproduction capacity reaches 100%. The birth 
rate and the number of individuals are also in close relation. The number of calves achieved 
from 100 cows is determined by the program for increasing bovines` success rate. If the birth 
rate reaches 90%, it ensures a large and efficient reproduction. Increasing the birth rate and 
the number of bovines can be achieved through several measures: to schedule and to closely 
analyze reproduction and to ensure the best environment for exploitation [11]. 

A cattle farm fertility degree is also important in rearing animals, for maintaining and 
increasing the population and for obtaining more valuable individuals. The problem of 
increasing the amount individuals obtained within the same period from one valuable male by 
using its gametes was solved through the usage of artificial insemination. Through this 
procedure we can obtain 50.000 calves from one bull per year. There is entirely a different 
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situation regarding the females because the entire ovulatory capacity is not used during the 
female sexual life [2, 1]. 

For cattle genetic improvement and rising it is important to develop some methods and 
techniques that lead to a more efficient way of using valuable female reproduction [12]. 
 
Materials and methods 
 

The researches lasted 2 years (2011-2012) and were performed on a total number of 
450 Friesian type cows from Eastern Romania. In this private investigation we observed the 
biologic material genetic value and inbreeding degree, reproduction, nutrition and exploitation 
technological factor`s management technologies. The cows had the same husbandry 
conditions, in closed shelter with self-maintenance. The shelter had paddocks, in order to 
provide better animal movement conditions. On the inside, the shelter was built according to 
the three functional areas: resting area, movement area and feeding area. The resting section 
had individual sleeping areas for each cow and a carpet for comfort and protection. 

The feeding system was different during the cold season, which meant the usage of 
preserved fodders, while green mass was provided at the shelter during the warm season, 
knowing the farm did not have enough meadows surface for grazing. Feedstuffs consisted in 
graminea and legumes (alfalfa, clover), corn silo with 30% dry matter and 20% crude fiber, 
green mass in summertime and concentrated mixture. 

Milking took place in a herringbone type parlour providing 2x20 places. The cow 
disposing was symmetrical and 30° diagonal, as reported to the service alley, on 2 rows. 

The Holstein-Friesian breed is considered to be the world gene pool for milk 
production improvement. It needs special exploitation conditions and well balanced feed 
ration, with high quality forage and proteins rich concentrates. Inadequate exploitation 
conditions lead to sudden decrease of milk yield, as well as to reproduction issues. 

The personal observation data was combined with the farm data. Reproduction 
capacity analysis meant observing ,during 2 years, 2011-2012, the first calving age (AFC) 
influence on production and reproduction parameters, the calving interval (CI-time between 
two consecutive births) value, the dry period length, the service period duration (SP-time 
between calving and the next fertile insemination), the insemination parameter (IP), the 
conception rate (CR), the gestational index (GI), the non-return (NR) percent, the fertility 
(FR), the birth rate (BR) index as well as any other reproduction issues frequency and the 
economic efficiency of sterility control. Since 2012, certain biotechnological techniques were 
applied in the farm, such as estrus, ovulation induction and heat synchronizing, in order to 
better schedule calving. The treatment schematics were different, as related to diagnostic 
gravity: scheme I - for less complicated situations: Progesteron 100 mg intramuscularly for 5 
days then PgF2 (Proliz) 2 ml intramuscularly in the sixth day and Folligon 1000 U.I. 
intramuscularly in the seventh day, while insemination was done in clinical estrus; scheme II, 
for situations with a complicated diagnosis: Progesteron 100 mg, intramuscularly for 10 days, 
PgF2 (Proliz) 2 ml intramuscularly in the eleventh day and Folligon 1000 U.I. in the twelfth 
day, while insemination was performed in clinical estrus (Aslan & al. [8], Klass & al. [3]).  

All data were statistically processed: mean ( ), mean error (±s ) , standard 
deviation (s), variability parameter (V%), regression coefficient and curve then depicted in 
tables and charts. The SPSS 16.00 for Windows was used for statistical computation (Averill 
& al. [9], Maciuc & al. [10]).  

The main goal of the study goal was to observe how the cows reproduction capacity 
evolved throughout the two years period and which were the losses due to inappropriate 
reproduction. 
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Results and discussion 
 

Analyzing the average milk productions on total lactation, we observed that they were 
8552.7 kg for the culled cows and 8449.4 kg for the active population, but with an accentuated 
variability. Depending on the lactation rank, the maximum limits reached individual values of 
16030 kg milk for the active population and 17262 kg for cows out of the program, while on 
normal lactation the values reached values between 11905 kg and 11680 kg. The milk fat 
percentage presented the same high variability, reaching limits of 3.4% and 5.3%, while 80% of 
the cows at first gestation presented milk fat percentage between 3.87% and 4.3%.In addition to 
the information above, the proteins percentage reaches values between 2.9% and 3.7% with an 
average value of 3.37% for the first lactation and 3.25% for the second one. 

The results related to the age at first calving, calving interval and dry period, on 
consecutive lactations, are presented in Table 1. 

Age at first calving (AFC), as a valuable indicator for precocity was of 835.97 days (27 
months and 25 days), reaching limits of 554 days (18 months and 14 days) and of 1453 days (53 
months and 23 days). 

From this data analysis we notice that the number of analyzed cows had the age at first 
calving under the Romanian breed average, a fact which means a good reproductive precocity 
and a proof that the youth females were provided with good nutrition and maintenance 
conditions. 

This parameter`s variability was accentuated, with a low limit of 554 days, meaning that 
certain heifers were inseminated and got pregnant before turning one year old. That was too 
soon, consequently a technological error and a weak management of female youth breeders, 
when the appropriate insemination moment was chosen, in relation with heifers age and 
optimum weight. 
 

Table 1 Reproduction parameters for the analyzed cattle population 
Specifications n  s V% Min. Max. 

Age of First Calving, days 450 835.44 6.855 128.60 15.39 554 1453 
Calving interval, days 

Consecutive 
lactations: 

I-II 229 435.23 6.113 92.50 21.25 299 781 
II-III 140 428.43 8.658 102.44 23.91 298 996 
III-IV 96 420.42 8.568 83.94 19.96 314 844 
IV-V 47 400.40 9.456 64.82 16.19 317 640 
V-VI 23 414.30 21.465 102.94 24.84 287 697 
VI-VII 4 383.25 25.988 51.97 13.56 313 437 

Dry period, days 

Consecutive 
lactations: 

I-II 229 78.46 4.293 64.95 82.79 10 630 
II-III 140 75.03 4.345 51.40 68.51 11 479 
III-IV 96 69.83 6.070 59.47 85.17 12 520 
IV-V 47 80.28 8.357 57.29 71.36 23 356 
V-VI 23 70.30 4.881 23.41 33.29 34 145 
VI-VII 4 76.00 11.247 22.494 29.59 56 101 

 
At the same time we observe that there were heifers which first calved at maximum age 

of 1453 days (53 months and 21 days); these animals were kept without reproducing 4 years, 
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which is not allowed in a normal exploitation. The analysis showed that 63.34% of heifers had 
the first calving age between 734 days and 913 days, 16.46% under 24 months and 20.2% over 
30 months. 

Literature data highlight the first calving age influence on the first lactation milk yield 
and on the entire productive life. Thus, the heifers that calve at an age between 20-25 months 
gave 7389 kg milk in the first lactation, with high fat (4.17%) and proteins (3.37%) content. The 
cows which calved between 26-30 months gave 7983 kg of milk with 4.03% fat and 3.24% 
proteins. The 594 kg difference is significant for p<0.01 and 95% probability. Regression 
coefficient and curve (Table 2 and Fig. 1) underline the influence of first calving age on milk 
production parameters. (Maciuc & al. [11], Jamrozik & al. [4]). 
 

Table 2 Regression coefficient for the milk quantity on 305 days (L1NL)  
and first calving age (V.F.1) 

Specification Standard parameters Regression 
parameter t Sig.  

B Std. Error  
(Constant) 1107.479 173.391 .439 5.279 .000  

V.F.1 3.057 .203 14.235 .000  
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Fig 1 Regression curve between the milk quantity on 305 days (L1NL) and first calving age 

(V.F.1) 
 

Dry period (DP), according to lactation, had different average values, surpassing the 
optimum values on all lactations. This parameter average value for all the population was 80.6 
days reaching a maximum value of 10 months and 279 days. It was an excessively high value , 
the variation parameter exceeding sometimes 100.These maximum values are the effect of some 
errors according to which some cows are considered to be in dry period after being inseminated 
but never reaching gestation (infertile cows). According to the present approach of collecting 
selection data for this parameter, we consider as a technical error the recording of infertile cows 
as being in dry period until they get pregnant and calve again. 

Analyzing the variation array we determined that 56.33% of the studied individuals had 
the optimum DP between 40 and 70 days and 11.79% under 40 days. However, 11.93% cows 



The reproductive capacity and specific applied biotechnologies  
in rendering cows reproduction efficient 

Romanian Biotechnological Letters, Vol. 19, No. 2, 2014                                                9159 

were in dry period for more than 100 days. These ones are exceptions that have to be eliminated 
during normal farm management. 

Furthermore, this analysis shows that 56.33% of all cows were inseminated on time and 
the optimum DP was respected. Sometimes, the cows are weaned too early, through strong milk 
production regression due to diseases or inadequate nutrition. The cows are sometimes milked 
too long, until near calving, while the dry period is too short, causing issues to further lactations. 
This was the case for 27 cows which had DP less than 40 days, with a minimum limit of 10 days; 
this was obviously a technological exploitation error. 

CI surpassed on all lactations 400 days, the maximum limit accepted for this 
reproduction parameter. The average value for all lactations was 439.48 days with limits between 
299 and 781 days, while the amplitude of variability counted 482 days. This artificial 
reproduction parameter had a very high individual variability, observed through the dispersion 
parameters maximum values. 

The SP duration influences the fertility parameter interval as it is presented in Table 3. 
We observe that for a 21 days SP , the fertility parameter was 121 days. For a 210 days 

SP the fertility parameter decreases to 74 days. 
The SP duration did not reach extreme values for the studied flock. There were, however, 

several isolated cases. Observing the SP we discovered the following:  the majority of cows were 
inseminated in their second or third fertile period, thus SP had values between 60 and 80 days. 
Some cows exceed this parameter optimum value reaching over 120 days SP, a fact that implies 
economic losses and further expenses. 

 
Table 3 Influence of service period on the fertility rate 

Heat Period Number SP days Fertility rate 
(365 days/CI) 

I 21 121 
II 42 113 
III 63 106 
IV 84 100 
V 105 95 
VI 126 90 
VII 147 85 
VIII 168 81 
IX 189 77 
X 210 74 

 
Observing artificial insemination`s frequency during 2011 and 2012, we noticed an 

overly uniform distribution at a level of 20-25 %, with some particular situations. Therefore, in 
April 2011 it was registered the largest number of artificial inseminations (34%), 12 % in 
February, while during 2012 the highest amount was registered between May and June 
(Gonzalez-Reico & al. [6]). It must be mentioned that in 2012 several biotechnologies were 
applied: estrus and ovulation induction and synchronizing, better management of calving 
scheduling. 

Cows and heifers gestation situation for the two studied years (tab. 4) highlights that the 
reproduction activity took place within optimal parameters, when the proportion of gestating 
cows exceeded 50 % and reached the maximum value in 2012. Likewise, the NR reached the 
best values in the last studied year when several biotechnologies were applied. This particular 



 
V. MACIUC, Ş CREANGĂ AND S.S. CHELMU 

9160                                                   Romanian Biotechnological Letters, Vol. 19, No. 2, 2014 

reproduction parameter is adapted in percents from whole flock, by listing the cows that did not 
exteriorize heats after mating or artificial or natural insemination. 
 

Table 4 Gestation parameter`s annual evolution at cows and heifers 
Specifications 2011 2012 
Expectant cows % 53,50 58,50
Expectant heifers % 37,50 40,00
Total % 91,00 98,50
%  NR 76,30 85,70

 
Regarding the CR (%) after the first insemination we discovered that the highest level 

(80%) was registered in 2012, after reaching 70% during the previous year. For this parameter, 
studied throughout 2 years, the differences are considerable with a limit where p<0.01 at trust 
degree of 95%.Furthermore, we gathered this information by strictly observing the semen 
material used for artificial inseminations, as it is presented in fig.2. 

Taking into consideration the number of inseminated cows and heifers we calculated in 
each year the BR relying on the number of newly obtained individuals (alive and healthy) and 
the total number of inseminated cows and heifers in the total studied population (Maciuc & al. 
[11]). The results serve to show that the best BR value was registered in 2012 (97%), compared 
to 2011 (90%). The differences were relevant for p<0.001 and 95%. This artificial reproduction 
parameter under the optimum levels is in tight relations to reproduction problems frequency and 
calf losses through miscarriage or after gestation (Ravagnolo & al. [7]). 

 

 
Fig. 2 Toluidine blue stained spermatozoids. The arrow indicates a gamete with damaged 
chromatin (dark violet), while the ones presenting intact chromatin are light blue tinted. 
  

During the entire analyzed period, the reproduction disorders frequency was between 
4.5% (in January) and 12% (in July) decreasing from spring until the cold season. High infertility 
was recorded in the first gestational cows (52.70%), followed by those at their second pregnancy 
(34.30%), respectively by the females with multiple gestations (13.00%). In 2011 the 
reproduction disorders value was higher than in 2012, when reproduction was better supervised 
and the disorders were stopped in time.  

The most frequent disorders were: anestrus, weak heats which passed without being 
noticed, insemination of cows presenting vaginal secretions due to metritis and other diseases. In 
2011, the veterinary treatment reached 42.50 EURO/cow, while in 2012 it decreased to 30.39 
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EURO/cow (Cassandro & al. [5]). Although in the second year of study several 
biotechnologies were applied the expenses were lower seeing that the reproduction supervising 
was better than in 2011. Over 2 years (2011-2012) the expenses reached 32,800.50 EURO, and 
the results can be seen in the milk price. Thus, in 2011 losses exceeded 15% of the milk 
production. 

 
Conclusions 

The reproduction capacity is influenced by certain genetic factors (breed, individual, 
sexual maturity, high inbreeding), environmental factors (temperature, humidity, air stream,...) 
management and technological factors (nutrition-the lack of proteins leads to endocrine gland 
disorders, induces irregular, anovulatory heats; stabulation, movement, body health and hygiene, 
reproduction activity observation,...). Cows at first gestation presented most of the losses due to 
physiological state compared to mature animals, whose reproduction disorders were lower. 

In our results we noticed that the age at first calving influences the yield level and we 
revealed the fact that the milk production is in tight connection with the first calving age (44%), 
regression parameter being 0.439 with p<0.01 and 95% probability. 

The reproduction strict monitoring and the usage of biotechnologies for this species 
maximizes genetic process, health status and fertility, while the cost per product unit decreases. 
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