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Abstract

We evaluated the cervical and uterine size and the position of reproductive female tract relative to the pelvic cavity as mean to identify lactating Holstein Friesian cows with decreased fertility. Trans-rectal palpation of the genital tract was used to develop a reproductive tract size and position score (SPS). Cows undergoing past calving examination were classified into three SPS groups (SPSG1, SPSG2 AND SPSG3) as having small, medium and large SPS respective cows in SPSG1 had small and compact genital tracts that rested within the pelvic cavity; SPSG2 cows had bigger genital tracts resting partially outside the pelvic cavity; and SPSG3 cows had large genital tracts rested mostly outside the pelvic cavity. We there conducted a trial to test the effect of SPS on fertility in lactating dairy cows. Cows that were SPSG1 had a higher rate of pregnancy per artificial insemination than cows that were in SPSG2 or in SPSG3. The ability to do rectal palpation provides an opportunity to make economically relevant management decision for maximizing fertility in dairy cattle.
Keywords: Artificial insemination, Holstein Friesian cows, reproductive tract dairy cattle.
1. Introduction(
Short term reproductive performance may be predicted by reproductive tract scoring (RTS). 

Reproductive tract scoring by trans-rectal palpation using a 5- point scale was performed on heifers either 1 or 2 days before the onset of their first breeding season [1]. This RTS evaluates the uterine tone and presence or absence of ovarian structures. An RTS1 represents an immature or infantile reproductive tract with no uterine tone and no palpable ovarian structures. In RTS2 heifers have slightly more uterine tone than a RTS1 and small follicles (≤ 8 mm in diameter). A score of represents of 3 represents a reproductive tract with more uterine tone than an RTS2 and follicles ranging in size of 8 to 10 mm in diameter. The RTS4 and 5 heifers are presumed to be cycling with good or exact uterine tone respectively and a palpable corpus luteum (CL) or palpable CL respectively with follicles greater than 10 mm in diameter. This system proved to be beneficial in identifying beef heifers that were less likely to respond to synchronization and become pregnant in a short breeding season. Synchronized heifers with an RTS1 had a 41 to 58% decreases in pregnancy rates compared to RTS4 or RTS5 evaluated in multiple studies. The size of reproductive tract is not a major component of this scoring system because reproductive tract in heifers are similar in size.

Size and position of the reproductive tract has been used as a mean of diagnosis of uterine disorders and assessment of uterine involution in lactating cows. The uterine involution after post nutrition has been evaluated by classification of the position of uterus relative to the pelvic cavity [2-4]. The uterine involution is typically thought to be complete if the uterus is positioned within the pelvic cavity.

However, not all lactating dairy cows have reproductive tracts located within pelvic cavity. The late lactating dairy cows have reproductive tracts located outside the pelvic cavity and these cows have a completed uterine involution because they are in the next lactation. The final reproductive tract size and position may be influenced by postpartum uterine involution and bacterial contamination. 

The objective of this study was to evaluate the cervical and uterine size and the position of reproductive female tract relative to the pelvic cavity as mean to identify lactating Friesian cows with decreased fertility.
2. Materials and methods

This study was performed in one dairy herd at Agricultural Research and Development Station (ARDS) Șimnic-Craiova, Romania. All procedures were carried out in compliance with EU and national legislation.
One hundred and forty non pregnant Holstein Friesian cow greater than 30 days in milk (DIM) were trans-rectal palpated and assigned to a size and position score (SPS) listed in Table 1.
Table 1. Criteria for size and Position score (by Young 2015 [5])
	SPS
	Positions of reproduction tract
	Size of reproductive tract 

	1
	Cervix and uterine horns located entirely within the pelvis cavity
	Small uterine horn and cervix diameter

	2
	Cervix within pelvic cavity and uterine horns at or over the pelvic cavity
	Small to moderate uterine horn diameter and long normal cervix 

	3
	Majority of cervix and the entire uterine horns beyond the pelvic cavity
	Large thick uterine horns and large cervix


Each cow was scored by two veterinary individuals not informed of others scores. The cows were classified into three SPS groups (SPS G1, SPS G2 and SPS G3). Palpator scores were combined using a mixed model to adjust for possible differences, and the final SPS score derived from the least square means.

Cows in SPS G1 had small and compact genital tracts that rested within the pelvic cavity. Cows in SPS G2 had bigger genital tracts resting partially outside the pelvic cavity, and SPS G3 cows had large genital tracts rested mostly outside the pelvic cavity.

Following SPS assignment, cows followed normal herd reproductive management practices for insemination and pregnancy examination. All cows were inseminated at detected estrus and pregnancy status was determined by trans-rectal palpation at 50 days past insemination. Cows inseminated on return estrus prior to pregnancy evaluation were considered not pregnant for the previous insemination. Cows determined to be not pregnant upon examination were assigned an SPS and subsequent insemination were recorded and evaluated until pregnancy was established.

Calving date, insemination date, DIM and parity at insemination and pregnancy status were recorded for each cow inseminated. Parity was divided into three groups: first, second and three or more.

The statistical data analysis was performed using statistical analysis software (SAS). Cows with multiple scores were assigned a final score by averaging the scores and adjusting to palpator differences.

Pregnancy data were analyzed using a mixed model ANOVA for binominal data. Achi – squared test was used to investigate an association between parity group and SPS, and testing if the frequency of repeat breeders was associated with SPS. Repeat breeders were defined as cows having more than 3 insemination and non-pregnant.
3. Results and discussion
Cows designated SPS1, SPS2 and SPS3 were 74 (52.85%), 56 (40%) and respectively 10 (7.15%). The frequency of SPS1 cows decreased as parity increased, and the frequency of SPS2 and SPS3 cows increased as parity increased (fig.1).
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Figure 1. Influence of parity on size and position score
Percentage of SPS1 decreased as parity increased from 70% (n=21/30) in parity 1 to 55% (n=33/60) in parity 2, and to 40% (n=20/50) in parity 3 or more.

Percentage of SPS2 increased as parity increased over parity 1, 2, 3 or more (26.7%, n=8/30; 40%, n=24/60 and 48%, n=24/50) respectively. Percentage of SPS3 increased as parity increased from 3.3% (n=1/30) in parity 1 to 5% (n=3/60) in parity 2 and to 12% (n=6/50) in parity 3 or more.

The average DIM were similar across SPS1, SPS2 and SPS3 cows (114.6 ± 3.2; 112.2 ± 3.4 and 109 ± 5.1 DIM, respectively).

Of the 140 cows assigned an SPS only 118 cows were inseminated, and same re-inseminated until pregnancy was established.

All inseminations utilized for analysis were 189 inseminations.

Cows assigned an SPS1 had a higher conception rate, 65.62%, compared to cows assigned SPS2, 61.53% and an SPS3, 46.66% (fig. 2).
In the present study the percentage of cows with a small to moderate sized reproductive tract was 92.85% of cows palpated per rectum. A subset of cows with larger reproductive tract positioned outside the pelvic cavity represented 7.15% of cows palpated per rectum and was found in each of the parity groups (1, 2 and 3 or more). The cows with a large reproductive tract had a pregnancy rate with 18.96 percentage points less than cows with smaller reproductive tract positioned in pelvic cavity. This study documents the usefulness of scoring system based on the size and position of reproductive tract to identify less fertile subset of cows. In a study by Baez et. al., (2016) [6], more of the cows that became pregnant after synchronization with a Double Ovsynch protocol had a small uterine diameter 72 hours before AI. They also reported a difference of 12 percentage points in pregnancy rate of in cows with a uterine volume of ≤ 128 cm3 versus ˃ 128 cm3, attesting to the influence of reproduction tract size on fertility.
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Figure 2. Pregnancy rate of size and position scores
To breed the cows with large reproductive tract (SPS3 cows), or not, is an important question for economics based management decisions.
4. Conclusions

The ability to do the rectal palpation and using a scoring system based on the size and position of reproductive tract provides an opportunity to identify in a dairy cow herd a less fertile subset of cows especially those with a large genital tract positioned outside the pelvic cavity.

We found that cows with a large genital tract had a pregnancy rate ~19% less than cows with smaller genital tract highlights how costly is to breed this subset of cows. If reproductive culling is not desirable, the use of semen that is less expensive to breed them could be important. Also related to the use of sexed semen, to prioritize the insemination of cows with smaller genital tract may be important for reproduction efficiency.
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