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SUMMARY
Data on production and fertility traits of 5010 Swiss Braunvieh cows were 

analysed in order to investigate the influence of crossbreeding with American 
Brown Swiss on fertility and the genetic relationship between milk production 
and fertility. The differences between genetic groups of sires were not 
significant. Crossbreeding with American Brown Swiss, thus, did not affect 
fertility significantly. The heritabilities for number of breedings, calving 
interval, days open and time from first to last breeding were c a . 4 %, for the 
interval between calving and first breeding 9 %. Strong antagonistic genetic 
correlations were observed between milk yield and fertility traits, except for 
the interval between calving and first breeding. The genetic correlations 
between energy concentration of milk and fertility were favourable.

INTRODUCTION
Regular conception and calving is of economic importance to cattle breeders. 

Due to the selection pressure for higher milk production, it is necessary to 
know the genetic relationship between production and fertility. Semen of Amei—  
ican Brown Swiss sires is being used quite heavily in the Swiss Braunvieh 
population. The question therefore arises of whether the reproductive perform
ance of the cows is affected by this crossbreeding.

DATA AND METHODS
Lactation and fertility traits of 5010 Swiss Braunvieh cows were analysed. 

The cows had their first calvings in 1983 and were required to have reported a 
subsequent calving. Means and standard deviations are in Table 1. Milk yield 
in 305 days was corrected multiplicatively for age at first calving. Persis
tency was the ratio P 2:1 defined by Johansson and Hansson (1940). Initial 
yield was measured as average of the first three monthly milk recordings. The 
energy content of milk was estimated by the formula given by Sjaunja (1984),

E = 380.8 F + 244.9 P + 165.5 L

where E = energy content of 1 kg of milk in kJ;
F = fat content (%);
P = protein content (%);
L = lactose content (20.

To obtain the energy content of milk yield, E was multiplied by kg of milk.
The cows were sired by 187 bulls with various levels of percentage of Ameri

can Brown Swiss genes (BS %) . Only sires with at least five daughters were 
considered. They were grouped according to BS % and year of birth (Table 2).
The herds were divided into valley and mountain areas and grouped according 

to average days open of all cows in the herd. A total of 53 herd groups was 
obtained, 29 groups were in the valley and 24 groups in the mountain area.
The data were analysed, using the computer program of Harvey (1977), with the 

following mixed model,
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Table 1. Means and standard deviations (s.d.) for 5010 cows.

Abbreviation Trait Unit Mean s. d.

MILK305
305-dav lactation
Milk kg 4374 821

FAT305 Fat content X 3.84 0.30
PROT305 Protein content X 3.31 0.18
LACT305 Lactose content X 5.09 0.13
PERS305 Persistency X 84.28 7.84
ENKG305 Energy per kg milk kJ/kg 3114 143
ENER305 Energy of milk yield GJ 13.75 2.65

MILKINY
Initial yield
Milk per day kg/day 17.11 3.05

FATINY Fat content X 3.77 0.36
PROTINY Protein content X 3.20 0.21
LACTINY Lactose content X 5.14 0.15
ENKGINY Energy per kg milk kJ/kg 3072 166
ENERINY Energy of initial yield MJ/day 52.59 10.00

NOBREED
Fertility parameters 
Number of breedings No 1.666 0.971

CALVINT Calving interval day 395.72 56.65
DAYSOP Days open day 107.04 56.09
CAL1ST Interval calving - 1st 

breeding day 78.14 28.61
1STLAST Interval 1st - last 

breeding day 28.90 49.64

Yijklm = u + Gi + sij + Mk + HI + eijklm

where Yijklm 
u 

Gi 
sij

Mk
HI

eijklm

observation (traits in Table 1); 
constant common to all records;
fixed effect of sire group i (Table 2), i = 1,...,13; 
random effect of sire j within group i, with expectation 0 and 
variance d 2 s
fixed effect of calving season (3 months) k, k = 1,...,4; 
fixed effect of herd group 1, 1 = 1,...,53; 
random error with expectation 0 and variance c f c e .

The variance and covariance components for sires and error were estimated by 
Henderson's method 3 (Henderson, 1953). The genetic variances and covariances 
were computed as four times the sire components. Common logarithms of NOBREED 
and 1STLAST were used for variance and covariance components estimation.

RESULTS AND DISCUSSION
The differences in fertility parameters between sire groups (Table 2) were 

not significant (p > .05). The reproductive performance of progeny of
imported American Brown Swiss and crossbred sires, thus, was not significantly 
different from that of progeny of pure Swiss Braunvieh bulls. Significant
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Table 2. Grouping of sires according to percentage of American Brown Swiss 
genes (BS X) and year of birth# and Least Squares means of fixed 
effects for fertility traits.

No. O f No. O f Least Squares Means
Effect sires C O W S NOBREED CALVINT DAYSOP CAL1ST 1STLAST

Sire Group
Yr.of

No BS X Birth
1 0 65-71 10 171 1.666 A0 7 .62 116.93 83.52 33. Al
2 0 72-73 7 211 1.637 399.70 110.53 80. A7 30.06
3 0 75-77 18 121 1.792 A02.72 115.11 79.A0 35.72
A 0 78-79 16 13A 1.A9A 396.11 106.28 82.53 23.75
5 50 72-7A 19 1526 1.670 A01,A0 112.98 81.01 31.96
6 25.0-50.0 75-77 25 151 1.586 A01.A5 112.86 79.15 33.70
7 25.0-50.0 78-79 25 292 1.685 395.51 107,A5 76.67 30.78
8 75 72-73 2 308 1.597 399.32 110.9A 81.36 29.58
9 75.0-87.5 75-77 30 3A2 1.723 A03.A1 115.23 79.00 36.23

10 62.5-87.5 78 17 A08 1.7 AA A02.80 114.11 79.16 3A.95
11 100 6A-69 6 20A 1.767 399.A3 110.26 7 A . 73 35.53
12 100 71-72 6 927 1.731 A00.12 112.10 78.63 33. A7
13 100 7 A-77 6 215 1.908 A09.55 120.A3 80.85 39.58

Calvinq Season
January-March 6A9 1.751 A10.95 122.11 82.26 39.85
April -June A16 1.739 A05.18 116,A0 8 0.37 36.03
July -September 1088 1.616 392.69 10A.05 76 .Al 2 7 ,6A
October-December 2857 1.663 397.07 108.28 79.88 28 .A0

Area
Valley 3A57 1 .7A3 A00.22 111.12 77.01 3A.11
Mountain 1553 1.553 395.72 107.21 81.25 25.96

differences, however, were observed between seasons of calving (p < .05). The 
best results were obtained from July to September, while the season January to 
March gave the most unfavourable results. Seasonal effects under much more 
extreme conditions were observed by Cavestany et al. (1985). The effect of the 
herd group was significant (p < .001), as was also pointed out by Laben et al. 
(1982). Cows in the mountain area needed fewer breedings and had shorter 
calving intervals, days open and days from first to last breeding. The intei—  
val from calving to first breeding, which might be influenced most by the 
farmer, was shorter for cows in the valley area.
The heritability estimates for the fertility parameters (Table 3) were around 

A X for NOEREED, CALVINT, DAYSOP and 1STLAST, and 9 X for CAL1ST. The genetic 
correlations among the fertility parameters were large (.39 to 1). They were 
estimated with relatively large standard errors. The genetic correlations of 
the interval from calving to first breeding with number of breedings and 
interval from first to last breeding were negative. The heritabilities of 
several fertility traits reported by other authors (Bergen et al., 1981,
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Table 3. Heritabilities and standard errors (on the diagonal), genetic corre
lations and standard errors (above the diagonal), and phenotypic and 
environmental correlations (below the diagonal) for fertility traits.

NOBREED1 CALVINT DAYSOP CAL1ST 1STLAST1

NOBREED1 .042 .543 .510 -.634 1.010
.021 .27 5 .306 .350 .025

CALVINT .670 .043 .977 .390 .632
.675 .022 .015 .260 .235

DAYSOP .676 .993 .036 .446 .619
.683 .994 .021 .269 .225

CAL1ST -.069 .443 .445 .090 -.585
-.032 .449 .448 .025 .335

1STLAST1 .949 .692 .698 -.052 .044
.946 .694 .701 -.016 .022

transformed to common logarithms

Chavaz and Gaillard, 1982, Distl et al., 1985, Hansen et al., 1983, Janson, 
1980) tend to be smaller (< 4 %). These authors also found high genetic corre
lations among fertility parameters.
The heritabilities for the production traits (Table 4) are in the range of 

earlier estimates obtained with Swiss Braunvieh by Schneeberger and Hagger 
(1984). The genetic correlations between production and fertility were esti
mated with large standard errors (Table 4).
Strong antagonistic relationships were observed between milk yield and energy 

of milk yield for both 305-day and initial production on one side, and number 
of breedings, calving interval, days open and interval from first to last 
breeding on the other side. This is consistent with findings of the above 
cited authors. Persistency was also antagonistically correlated with the four 
fertility parameters, but with standard errors larger than the estimates of 
genetic correlations.
Energy concentration as well as fat and protein content of 305-day lactations 

were genetically favourably correlated with NOBREED and 1STLAST, the estimates 
with CALVINT and DAYSOP were not important in magnitude. The corresponding 
figures for initial yield were close to zero for NOBREED and 1STLAST, and 
positive for CALVINT and DAYSOP. Lactose content had positive (antagonistic) 
genetic correlations with NOBREED and 1STLAST, and very small negative genetic 
correlations with CALVINT and DAYSOP.
The genetic correlations involving CAL1ST were small for milk yield and ener

gy of milk, positive for energy concentration and fat and protein content of 
milk, and negative for lactose content.

CONCLUSIONS
The introduction of American Brown Swiss genes did not affect significantly 

the fertility of Swiss Braunvieh. Selection for high milk yield undesirably
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Table 4. Heritabilities and standard errors for lactation traits, and genetic 
correlations and standard errors with fertility traits.

Herita- Genetic Correlations
bility NOBREED* CALVINT DAYSOP CAL1ST 1STLAST1

M1LK305 .332 .669 .662 .675 .012 .625
. 044 .219 .213 .241 . 165 .212

FAT305 .480 -.388 .028 -.033 . 185 -.281
. 054 .221 .206 .221 .154 .211

PROT305 .448 -.354 .190 .197 .301 -.234
. 052 .219 .212 .228 .154 .210

LACT305 .483 .239 -.037 -.145 -.228 .192
.054 .213 .206 .225 .155 .207

PERS305 . 128 .225 .232 .279 -.051 .152
.028 .278 .275 .295 .208 .274

ENKG305 .483 -.382 . 074 .009 .204 -.267
. 054 .221 .207 .220 .155 .211

ENER305 .367 . 446 .658 .637 .130 .422
. 046 .212 .214 .238 .159 .207

MILKINY .318 .535 .558 .539 .051 .468
.043 .229 .229 .252 .166 .222

FATINY .284 -.041 .220 .184 .113 -.002
. 040 .228 .229 .245 .170 .224

PROTINY .313 -.082 .310 .331 .231 -.008
. 042 .225 .231 .252 .167 .220

LACTINY .328 .128 -.063 -.187 -.195 .106
. 043 .222 .220 .239 .165 .218

ENKGINY .281 -.039 .275 .230 .137 . 014
.040 .228 .232 .249 .170 .224

ENERINY .345 .478 .596 .567 .090 .431
. 045 .225 .230 .253 . 163 .219

tra n s f o r m e d  to common logarithms

affects fertility. The genetic relationship of energy concentration of milk 
with fertility, however, is favourable.
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The large standard errors on some of the correlation estimates suggest that
more data should be gathered in order to be able to draw stronger conclusions.
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