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Abstract

Analysis was made of the effect of rump angle and rump width, assessed using a 9-point
scoring system, on the course of parturition in cows representing the active population in
Pomorze and Kujawy regions of Poland. GLM and FREQ procedures of the SAS package (SAS
Institute Inc., Cary, NC, USA) were used in the statistical calculations. The most frequent score
for rump angle was 5 (44 % of all scores) and that for rump width was 6 (30% of all scores).
Human intervention was required for 7 % of calvings, of which dystocia (surgical treatment,
injury to the cow or calf, embryotomy) occurred in 0.19% and caesarean section was
performed in 0.11 % of the cases. The course of parturition was affected to a greater extent
by rump angle (P<0.01) than by rump width. The largest proportion of difficult parturitions
(over 8 %) was noted when the calvers received rump angle scores of 1-2 or 8-9 points, while
raised rump (1-2 points) increased the proportion of dystocia and caesarean sections. The
average scores for rump angle in the case of unassisted and easy calvings were 4.95 and
5.02 points, respectively (corresponding to the most desirable, slightly sloping rump) and 4.6
points in the case of dystocia and caesarean sections. A much higher proportion of difficult
parturitions and dystocia was also found in cows with a too narrow rump scored with 1-2
points and in those with a wide rump (8-9 points.).
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Introduction

The course of parturition is an important functional trait that can determine success in cattle
breeding. Difficult births result in high calf mortality, reduced fertility and milk yield, high
culling rate of cows and high veterinary costs (Dematawena & Berger 1997, Patterson &
Herring 1997). Otwinowska-Mindur & Zarnecki (2005) report that the frequency of difficult
and very difficult births in Holstein-Friesian populations varies and usually ranges from 1.5
to 5 %; according to the same authors, the frequency of difficult births increased in countries
where the proportion of Holstein-Friesian genes in Black-and-White populations increased.

Some of the factors which have been reported to influence the course of calving include
rump conformation traits: its length and width (Brzozowski & Kaczmarek 1988, Otwinowska-
Mindur & Zarnecki 2005), pelvic size and rump angle (Nogalski 2004, 2005), pelvic
measurements, as well as pelvic area and pelvic volume calculated on their basis (Wojcik
2006). In terms of calving ease, the rump should be slightly sloping (De Jong 1991, Woéjcik &
Czaja 2003) as well as long and broad (Ali et al. 1984, Gaines et al. 1993, Hoffman 1997, Murray
et al. 2002, Sieber et al. 1989, Thomson & Wiltbank 1983). The standard for the Holstein-
Friesian cow specifies that the rump should be slightly sloping towards the back, long, broad
and flat muscled, with muscle profiles slightly concave (especially those of thigh) and tail
head low (www.pfhb.pl/programy/Program_hodowlany_PHF_PFHB.pdf).

The conformation assessment system used in Poland is based on the German and Dutch
systems. Rump angle and rump width are accounted for when assessing the type and
conformation of dairy breed first-calf heifers sired by test bulls and their contemporaries,
with scores ranging from 1 to 9 points (Rules for type and conformation assessment of dairy
cattle 2004).

The aim of the study was to analyse the relationship between the scores for rump angle
and rump width and the course of parturition, based on extensive performance records
collected for cows (about 10 % of the Polish population of performance-recorded cows).

Material and methods

The study used records from the SYMLEK system database concerning the course of 13364
parturition and rump conformation scores of 5 193 Polish Holstein-Friesian cows. The animals
first calved in 2006-2007 and were used or culled at the end of 2011.

Rump angle is assessed based on the line connecting coxal tubers and ischial tuberosities
(popularly known as slope from rump to the floor). Slightly sloping rump is the most desirable
(ischial tuberosities slightly below coxal tubers, 3 cm slope, score of 5 points), while raised (1
point) and sloping rumps (9 points) are the least desirable. Rump width is assessed from
the distance between ischial tuberosities (narrow :1 point, broad: 9 points, optimum score: 6
points) (Rules for type and conformation assessment of dairy cattle 2004).

Because the scores of 1 and 9 for rump angle and rump width were only sporadic, in
further statistical calculations they were added to the scores of 2 and 8, respectively.

The course of parturition was classified according to SYMLEK as:
— unassisted birth (natural, without human assistance)
- easy calving
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— difficult birth (requiring much more force than normal)

— dystocia (surgical treatment, injury to the cow or calf, embryotomy)

— caesarean section.

Analysis of variance was used to estimate the average score for rump angle and rump width

depending on the course of parturition. Significant differences were analysed with the

Scheffe test. The chi-square test of independence was used to analyse (SAS 2011):

- frequency of different courses of parturition depending on the score (1-2, 3,4, 5, 6, 7, 8-9)
for rump angle,

- frequency of different courses of parturition depending on the score (1-2, 3,4, 5, 6, 7, 8-9)
for rump width.

Results and discussion

Like in the study of Gulinski (1998), the most frequent scores were 5 for rump angle (44 %
of all scores) and 6 for rump width (30% of all scores) (Table 1). The occurrence of animals
characterized by incorrect rump angle (ischial tuberosities higher than or at the same level
with coxal tubers of pelvic bone) may be due to the aesthetic preferences of breeders, because
calves with a straight rump and cows with wide and high udders are more appealing.

Table 1
Number and percentage of scores for rump angle and rump width
Trait Score in points
1 2 3 4 5 6 7 8 9
Rumpangle n 4 73 325 1086 2283 947 386 74 15
% 0.08 1.41 6.26 2091 43.96 18.24 743 1.42 0.29
Rump width  n 12 87 485 668 1006 1563 1016 267 89

% 0.23 1.68 9.34 12.86 19.37 30.10 19.56 5.14 1.71

Analysis of the results included in Table 2 shows that human intervention was required for
7 % of calvings, of which dystocia (surgical treatment, injury to the cow or calf, embryotomy)
occurred in 0.19% and caesarean section was performed in 0.1 % of the cases. When
analysing the effect of bull’s origin on the type of parturition in dairy herds from north-
eastern Poland, Nogalski et al. (2010) found that difficult parturitions requiring the use of
great force and dystocias requiring veterinary assistance represented 15.67 % (10.26 % and
5.41 %, respectively). In another study (Otwinowska-Mindur & Zarnecki 2005) the proportion
of parturitions that required veterinary intervention was 0.68 %, while dystocia, caesarean
section and embryotomy appliedfor 0.04 % of the cases. It seems that discrepancies observed
in the incidence of complicated calvings result from different methods of coding the course
of parturition, which needs to be standardized.

The results obtained show that rump angle has an effect on the course of parturition
(P<0.01, Table 2). It was found that humanintervention at calving was required most frequently
(8.12-9.84 %) when the scores for rump angle were the highest (8-9 points) and the lowest
(1-2 points) and least frequently (5.5 %) for the score of 3 points. Raised rump (1-2 points) was
accompanied by the largest (1.09 %) proportion of dystocia (surgical treatment, injury to the
cow or calf, embryotomy) and caesarean sections (0.55 %). No such tendency was observed
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for dystocia and caesarean sections in the cows which scored 8-9 points for rump angle. As
the score for rump angle increased beyond 5 points, the proportion of difficult parturitions
(requiring much more force than normal) tended to increase from 6.54% to 8.12%. For
the optimum rump angle (5 points), the proportion of difficult parturitions and caesarean
sections was low compared to the other classes of this trait. The significant effect of rump
angle on calving ease was also reported by Nogalski (2004), who found a lower proportion
of dystocia in cows with pelvis sloping towards the rear. Also other authors (De Jong 1991,
Wojcik & Czaja 2003) found that the course of calving is positively affected by sloping rump,
but slightly sloping rump is considered to be the most desirable because excessively sloping
rump contributes to more frequent vaginal and uterine prolapse (Brzozowski 2002). Dadati
et al. (1985) found that from an economic perspective, sloping rump is more favourable than
raised rump.

Table 2

Rump angle and the course of parturition in cows

Rump angle Number of Proportion, % of parturitions (x2=41.29%)

score, pts.  parturitions Unassisted Easy Difficult Dystocia ~ Caesarean section
1-2 183 36.61 53.55 8.20 1.09 0.55
3 864 33.22 61.29 5.26 0.12 0.12
4 2770 29.87 63.09 6.64 0.22 0.18
5 6058 30.90 62.24 6.54 0.23 0.08
6 2477 27.38 65.34 712 0.08 0.08
7 960 29.13 63.20 747 0.1 0.1
8-9 199 26.40 65.48 8.12 0.00 0.00
General 13364 30.07 62.92 6.70 0.19 0.1

*significant at P<0.05

The average score for rump angle was 5.01 points and that for rump width was 5.54 points
(Table 3). The results obtained are slightly lower than those reported by Wéjcik (2002, 2006)
(rump angle 5.30-5.42 points, rump width 5.73-5.61 points). This may be due to the decade-
long selection of Holstein-Friesian cattle for high, globular udder, extended forward and
well backward. The suspensory ligament of the udder is attached to the pelvic symphysis
and ischial bone. A long and level rump is conducive to udder extension and its high vulvar-
abdominal attachment (Nogalski 2004).

Table 3
Scores for rump angle and rump width in cows depending on the course of parturition
Course of parturition Score, pts.

Rump angle Rump width
Unassisted 4.95° 5.47
Easy 5.02 5.52
Difficult 5.06 5.59
Dystocia 4.62 5.73
Caesarean section 4.60 5.60
General 5.01 5.54

3significant at P<0.05
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The average score for rump angle in the case of unassisted and easy calvings was 4.95 and
5.02 points, respectively (corresponding to the most desirable, slightly sloping rump) and 4.6
points in the case of dystocia and caesarean sections (Tab. 3). Studies by De Jong (1991, 1998)
demonstrated that a reduction in score for rump angle (raised rump — scores moving towards
1) increases the frequency of difficult parturitions. The relationship between average score
for rump angle and the course of calving fully confirm the results presented in Table 2 that
the proportion of dystocias and caesarean sections increase with raised rump. Tyczka et al.
(1998) found that raised rump results from ischia became elongated and curved upwards,
thus reduced pelvic outlet, which may explain the higher frequency of dystocia. Wéjcik
(2006), who included easy and difficult births in his study, found that easy calving cows had
an average rump angle score of 5.36 points and a slightly higher score (5.46 points) was
characteristic of cows with difficult calving.

Table 4

Rump width and course of parturition in cows

Score forrump ~ Number of Proportion, % of parturitions (x2=26.23)

width, pts. parturition Unassisted Easy Difficult Dystocia Caesarean section
1-2 244 27.46 64.75 738 0.41 0.00
3 1315 36.60 59.54 5.70 0.08 0.08
4 1745 30.03 62.81 6.93 0.17 0.06
5 2595 29.71 63.47 6.44 0.23 0.15
6 4019 29.34 63.60 6.74 0.17 0.15
7 2599 27.70 63.41 6.58 0.19 0.12
8-9 847 29.63 61.51 8.50 0.35 0.00
General 13364 30.07 62.92 6.70 0.19 0.1

The results obtained allow us to confirm the findings of De Jong (1997, 1998) that the
proportion of difficult parturitions and dystocia was higher in cows with a too narrow rump
(score of 1-2 points) compared to the other cows (Tab. 4). In the studied population, also
the parturitions of cows whose rump width was scored with 8-9 points, required human
intervention slightly more often. Meanwhile, Wojcik & Czaja (2003) found that the higher
the score for rump width, the easier the parturition. However, our statistical analysis failed
to show statistically significant correlations between the course of parturition and the score
for rump width (Tab. 3 and 4). This may be indicative of the lack of clear criteria for scoring
this trait. According to Gulinski et al. (2003), the assessment of rump width yields the least
objective results and selectors perceived rump conformation differences to a small extent.

Also Wojcik (2006) demonstrated that course of parturition is not significantly related to
the score of rump width, but showed a significant relationship with rump width determined
based on body measurements. Likewise, Tyczka et al. (1996), Nogalski et al. (2000), Wéjcik
& Czaja (2003) and Murray et al. (2002) showed that the course of parturition is determined
by pelvic dimensions. Wéjcik (2006), who obtained low (r=0.12 to 0.29) but statistically
insignificant correlations between the score of rump width expressed in points and the score
determined from body measurements, shows the need for modifying the scoring system for
rump width to standardize the scores for this trait. Further research also appears necessary
regarding the correlations between conformation traits, body measurements and the course
of parturition.



Archiv Tierzucht 56 (2013) 81, 816-822 821

In summary it may be stated that out of the rump traits used in the assessment of cows for
type and conformation, rump angle has a stronger effect on ease of parturition compared
to rump width. The largest proportion of difficult parturitions (over 8 %) was noted when
the calvers received rump angle scores of 1-2 or 8-9 points, while raised rump (1-2 points)
increased the proportion of dystocia and caesarean sections. A much higher proportion of
difficult parturitions and dystocia was also found in cows with a too narrow rump scored with
1-2 points and in those with a wide rump (8-9 points). The inclusion of rump conformation
traits in selection programmes may help to reduce the risk of complicated calvings.
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