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INTRODUCTION
In human history, cattle have made an essential contribution, especially in terms of the material and cultural development of mankind. The breeding of cattle had a different evolution after their domestication, so in the beginning cattle were used mainly for traction, skins for clothing, meat and milk. Currently cattle breeding is a basic activity of agriculture. Due to the fact that cattle provide 90-96% of the world's milk production, about 35% of meat production and about 90 of the tannery industry, they represent the main growth sector in animal husbandry.
1. Particularities of reproduction in cattle
With the installation of sexual maturity, the positive excitations of the external environment lead to the appearance of olfactory-sexual, pheno-sexual reflexes, and rational nutrition ensures a proper metabolism, with a favorable action on the nerve centers. The nervous system plays an important role in sexual activity, achieving in collaboration with the endocrine glands, a neurohormonal harmony in which sexual activity takes place. Of particular importance for reproductive function is the change in sympathetic and parasympathetic nerve tone. In a non-pregnant organism, under favorable environmental factors, from ovulation to conception, the sympathetic nervous tone is predominant.
2. Artificial inseminations
The advantages of artificial insemination are: zootechnical, sanitary-veterinary, scientific and economic. Over time, a number of studies have been conducted on artificial insemination and its biotechnology. Bull semen collection can be done by three methods: with artificial vagina; by electroejaculation and by massaging the ampoules of the vas deferens and seminal vesicles.
3. Research objectives
In order to elaborate the doctoral thesis, three objectives were pursued. These refer, mainly to the determination of the influence of artificial insemination on the cattle herds from the experimental devices studied, located in the communes: Săcuieu, Sâncraiu and Poieni, located on the territory of Cluj county.
4.Particularities of the natural environment where 
    took place the experimentation

Săcuieu commune is located in the western part of Cluj county, in the Vlădeasa Massif region, between Săcuieu (Henţ) and Drăgan valleys, being composed of three villages: Săcuieu (commune residence), Rogojel and Vişagu.

Sâncraiu commune is located between the Apuseni Mountains area, which is represented by high formations, such as: Bogdan's Peak 1151 m, Dealul Dulului 917 m Horaiţa 1078 m, and Măgura 754 m.

Poieni commune is located in the western part of Cluj county, at the limit of three geographical units: Vlădeasa Mountains, Meseş Mountains and Huedin Depression, on both sides of the Crişul Repede River.
5. Material and method
In order to know the influence of artificial sowing on the cattle herd from Săcuieu commune, Sâncraiu commune and Poieni commune, the researches regarding the general breeding activity targeted the entire cattle herd from the existing exploitations within the above mentioned communes, and the comparative researches (mother - daughter) regarding The main reproduction indices were performed on a herd of: 118 dairy cows from Săcuieu commune, 56 dairy cows from Sâncraiu commune and 74 dairy cows from Poieni commune, all of Fleckvieh breed.

In order to carry out the work, we carried out studies and researches within the private farms observed, regarding the pedo-climatic conditions in the area of ​​Sacuieu, Sâncraiu and Poieni communes and the technologies of maintenance, feeding, reproduction and improvement. The data collected through personal observations were supplemented with data from the primary records of farms and seed operators.

The data obtained were processed from a statistical-mathematical point of view. The statistical methods are represented by established processing techniques establishing: the mean and the standard error of the mean, the parameters of variability, the differences between the mean values ​​and their significance, tested with the help of the Student test.
6. Results and discussions
Analyzing the evolution of the total number of cattle, the queen herd and the number of farms in Săcuieu commune, in the period 2011-2016 it is found that the total number of cattle increased by 51.76%, from 993 heads in 2011, to 1507 heads at the end of 2016. Regarding the dimensional structure of cattle farms in Săcuieu commune on 31.12.2016, we can see that in proportion of 27.68% cattle farms have between 1-2 heads, 39.45% of they have between 3-5 heads, 23.18% have between 6-10 heads, 5.19% have between 11-15 heads, 2.77% have between 16-20 heads, and the remaining only 1.73% have over 20 heads. The individual and average birth rate in the studied groups was calculated based on the duration of the interval between births. Following the analysis of the birth rate (N%) calculated based on the duration of the interval between calvings (CI) in the studied groups, it resulted that it had an average of 91.22% in mothers and 92.33% in daughters. These values ​​highlight a good reproductive activity of the studied population and show that obtaining a birth rate of 92%, which is a goal pursued today in cattle breeding, is possible to achieve, if appropriate conditions of feeding and maintenance are provided, and the breeding activity it is given due attention.
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Fig. 6.20. Birth index of studied groups in Săcuieu commune

From the analysis of the dynamics of the total cattle herd, of the queen herd and of the number of holdings from Sâncraiu commune in the period 2011-2016, it is found that the total cattle herd registered a decrease by 18.52%, from 583 heads in 2011, to 475 heads at the end of 2016. The decrease in the total number of cattle was followed by the decrease in the number of queens (cows and heifers) which decreased from 2011 to 2016 by 18.00%, from 461 heads to 378 heads. During the same period, the number of farms decreased by 20.18%, from 114 to 91. Analyzing the dimensional structure of cattle farms in the commune of Sâncraiu on 31.12.2016, we can see that in proportion of 49.45% cattle farms have between 1-2 heads, 31.87% of them have between 3-5 heads, 33.19% have between 6-10 heads, 3.30% have between 11-15 heads, and 2.20% have over 20 heads. It is found that the average size of a cattle farm is 5.21 heads. If we refer to the national average (less than 2 heads / farm), it is much higher, but in these conditions an adequate selection work as well as the application of modern technologies are quite difficult to access. The resulting birth rate (N%) averaged 90.60% for mothers and 91.22% for daughters. These values ​​show us a good reproductive activity of the studied population and that if the reproductive activity is given due attention, it can increase. The comparative analysis of the results obtained for this indicator shows the superiority of the daughters over the mothers, as a result of the improvement of the farm management, of the careful follow-up of the reproduction and of the ameliorating effect of the bull-father.
Analyzing the numerical evolution of the total number of cattle in the commune of Poieni, in the period 2011-2016, it is found that it went through two stages in the mentioned period: in the first stage (2011-2014) it decreased by -24.46%, from 1709 heads in 2011, to 1291 heads at the end of 2014, and in the second stage (2014-2016) it started to increase reaching in 2016 to 1408 heads, which corresponds to a percentage increase of 9.06%.
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Fig. 6.41. Birth index of studied groups in Sâncraiu commune
The dimensional structure of the cattle farms from Poieni commune on 31.12.2016, is represented in proportion of 66.74% by the cattle farms with 1 and 2 heads. A percentage of 24.67% of them have between 3-5 heads, 6.39% have between 6-10 heads, 0.88% have between 11-15 heads, 0.22% have between 16-20 heads, and 1.10% have over 20 heads. Analyzing the birth rate values, for the cattle herds studied in Poieni commune, it results an average of 91.84% for mothers and 92.65% for daughters. These results show us a good reproductive activity of the studied population, revealing at the same time that they can obtain only if the reproductive activity is given due attention, and the cows are provided with adequate feeding and maintenance conditions.
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Fig. 6.62. Birth index of studied groups in Poieni commune
The comparative analysis of the results obtained for this indicator shows the superiority of the daughters over the mothers, as a result of the improvement of the feeding and maintenance conditions, of the ameliorating effect of the bull-father and of the careful follow-up of the reproduction.
7. CONCLUSIONS AND RECOMMENDATIONS
Following the present study, a series of conclusions resulted, corresponding to the proposed objectives, which are presented below.
7.1. Conclusions concerning the estimation of the influence 
        of the artificial inseminations on cattle stocks from Săcuieu
Across the commune, 289 zootechnical farms were identified for raising cattle, for which the share of herd size classes is as follows: 27.68% for farms with 1-2 heads, 39.45% for farms with 3-5 heads, 23, 18% for holdings with 6 - 10 heads, 5.19% for holdings with 11 - 15 heads, 2.77% for holdings with 16 - 20 heads and 1.73% for those with over 20 heads. The highest share, respectively more than a third, is occupied by farms with 3-5 head of cattle (39.45%), and the lowest (1.73%), those with over 20 heads. The number of inoculations performed to obtain a clinically diagnosed pregnancy showed, on all lactations I-III, averages equal to 1.62 in mothers and 1.59 in daughters. The values ​​of the fertility index are considered good, as a result they fall within the standards in force, and the conception rates record averages expressed on the three lactations, equal to 58.19% for daughters and 57.86% for mothers. For the indicator of the age of first calving (VPM), averages equal to 545.31 days were obtained for mothers and 517.37 days for daughters, and for the age of first calving (VPF) - averages equal to 837.56 days were obtained for mothers and 799.39 days to daughters. The average duration of the service period was 122.84 days, in the group of mothers and 117.04 days, in the group of daughters. The average value of breast rest was on average 65.96 days in the group of mothers and 61.68 days in the group of daughters. The interval between calvings, which presents an average equal to 405.73 days for mothers and equal to 400.28 days for daughters, which exceeds the optimal limit (below 380 days). The duration of gestation recorded an average of 282.56 days in the group of mothers and 282.73 days in the group of daughters. The birth rate registered an average of 91.22% for mothers and 92.33% for daughters. The frequency of reproductive disorders averaged 15.82% in mothers and 12.86% in daughters.
7.2. Conclusions concerning the estimation of the influence 
        of the artificial inseminations on cattle stocks from Sâncraiu
In the commune of Sâncraiu were identified 91 zootechnical farms intended for raising cattle, for which the share of herd size classes is as follows: 49.45% for farms with 1-2 heads, 31.87% for farms with 3-5 heads, 13, 19% for holdings with 6 - 10 heads, 3.30% for holdings with 11 - 15 heads and 2.20% for those with more than 20 heads, but no holdings with numbers of 16 - 20 heads were identified. It is noted that the largest share, respectively half, is occupied by farms with 1-2 head of cattle (49.45%), and the smallest (2.20%), those with over 20 heads. The number of inseminations performed to obtain a clinically diagnosed pregnancy showed, on all lactations I-III, averages equal to 1.58 in mothers and 1.52 in daughters. The values ​​of the fertility index are considered good, as a result of meeting the standards in force, and the conception rates record averages expressed on the three lactations, equal to 60.71% for daughters and 62.32% for mothers. For the indicator of the age of first calving (VPM), averages equal to 553.32 days were obtained for mothers and 531.25 days for daughters, and for the age of first calving (VPF) - averages equal to 835.39 days were obtained for mothers and 812.36 days for daughters. The average duration of the service period was 125.73 days, in the group of mothers and 122.24 days, in the group of daughters. In comparison, the results obtained show us an insignificant superiority of the daughters over the mothers. Breast rest has averages equal to 62.25 days in the group of mothers and 62.83 days in the group of daughters. The interval between calvings, which has an average of 408.86 days for mothers and 404.73 days for daughters, which exceeds the optimal limit (below 380 days). The duration of gestation recorded an average of 282.77 days in the group of mothers and 281.93 days in the group of daughters. The birth rate averaged 90.60% for mothers and 91.22% for daughters. The frequency of reproductive disorders recorded an average of 14.29% in mothers and 8.73% in daughters.
7.3. Conclusions concerning the estimation of the influence 
        of the artificial inseminations on cattle stocks from Poieni
In the commune of Poieni were identified 454 zootechnical farms intended for raising cattle, for which the share of herd size classes is as follows: 66.74% for farms with 1 - 2 heads, 24.67% for farms with 3 - 5 heads, 6, 39% for holdings with 6 - 10 heads, 0.88% for holdings with 11 - 15 heads 0.22% for holdings with 16 - 20 heads and 1.10% for those with more than 20 heads. It is noted that the largest share, respectively one third, is occupied by holdings with 1-2 heads of cattle (66.74%), and the smallest (0.22%), those with 16 - 20 heads. The number of inseminations performed on the researched cattle showed an average of 1.51 in mothers and 1.43 in daughters. The values ​​of the fertility index are considered good, due to the compliance with the standards in force, and the conception rates record averages expressed on the three lactations, equal to 63.96% for daughters and 66.67% for mothers. For the indicator of the age of first calving (VPM), averages equal to 540 days were obtained for mothers and 504.59 days for daughters, and for the age of first calving (VPF) - averages equal to 822.86 days were obtained for mothers and 878, 03 days to daughters. The average duration of the service period was 117.96 days, in the group of mothers and 114.36 days, in the group of daughters. In comparison, the results obtained show us an insignificant superiority of the daughters over the mothers. Breast rest has averages equal to 63.18 days in the group of mothers and 62.08 days in the group of daughters. The interval between calvings, which presents an average equal to 405.73 days for mothers and equal to 400.28 days for daughters, which exceeds the optimal limit (below 380 days). The duration of gestation recorded an average of 283.61 days in the group of mothers and 283.24 days in the group of daughters. The birth rate recorded an average of 91.84% for mothers and 92.65% for daughters. The frequency of reproductive disorders averaged 11.71% in mothers and 7.55% in daughters.
7.4. Recommendations
The studies carried out within this doctoral thesis and their conclusions allow the formulation of the following recommendations:

· Application of a program for registration and evidence of the indicators analyzed in this study at farm level, regardless of its size.

· The study of the indicators discussed in the present paper, at the level of individual exploitation, in order to adjust the exploitation and feeding conditions to ensure the effectiveness of reproduction in cattle.

· Systematic analysis of the values of the indicators studied in the doctoral thesis, at the level of individual exploitation, in order to reduce the reproductive disorders and intensify the ameliorating effect of the bull-father.
8. INNOVATIVE CONTRIBUTIONS OF THE THESIS 

The originality of the doctoral thesis is represented by:

· inventory of zootechnical farms intended for raising cattle, presentation of their total number, including highlighting the share of herd size classes, for each of the localities where the experiments took place, namely Săcuieu, Sâncrai and Poieni;

· estimating the influence of artificial insemination on cattle herds using the main reproduction indicators: number of inseminations performed to obtain a clinically diagnosed gestation, fecundity, age of first mount, age of first calving, service period, breast rest, interval between calvings, gestation duration , birth rate, reproductive disorders.

The innovative contributions of the doctoral thesis are the following:

· comparative analysis of the indicators followed, especially between mothers and daughters, in order to estimate the ameliorating effect of the bull-father, in clearly geographically delimited areas, located in the Huedin area;

· integration of the analysis component of the breeding indicators used to estimate the effectiveness of artificial insemination in cattle, in the context of ensuring the welfare of breeding animals and measures to improve their breeding and exploitation technology.
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