Gavan C. et. al./Scientific Papers: Animal Science and Biotechnologies, 2012, 45 (2)

Studies Regarding the Development of Two Genetic Lines of
Holstein Friesian Cows Differing in Mature Live Weight

Constantin Gavan®, Vergil Motorga?, Florian Dragan?, luliana Preda’

Agricultural and Horticultural Faculty Craiova, Strada Libertatii nr. 19, 200421 Craiova, Romania
?Agricultural Research and Development Station Simnic-Craiova, Soseaua Balcesti nr 54, 200721 Craiova, Dolj

Abstract

To achieve optimal profitability in dairy production the type of cow farmed must be suitable for the production
system operated. Matching the right type of dairy cow to the dairying will become more important in the future as
dairying systems became more diverse. This paper uses first results from current Simnic Holstein Friesian
comparison trial to project the type of cows that will best complement the systems that are developing today and in
the future. In 2004 the experimental herd of Holstein Friesian cows at ARDS Simnic Craiova provided the
foundation cows to develop two lines of cows differing in mature weight. Multiparous cows from the base herd were
blocked by parity, milk solids yield and live weight. Within each block, the heavier cows were inseminated with
semen material from bulls with higher breeding value for live weight, and the lighter cows were inseminated with
semen material from bulls with low breeding value for live weight. The 2 lines developed were ,the genetic line of
Simnic Holstein Friesian with heavy live weight” (HF Simnic GVM) and ,,the genetic line of Simnic Holstein
Friesian with light live weight” (HF Simnic GVm).
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1. Introduction since the 1980’s. This important genetic material
was used for the improvement of the genetic
To achieve optimal profitability in dairy ability of Danish Black and White Cattle imported
production the type of cow farmed must be in 1977. In order to broaden the genetic base of
suitable for the production system operated. A.R.D.S. Simnic dairy herd, semen material was
Matching the right type of dairy cow to the also used from European Countries (Germany,
dairying will become more important in the future Hungary, and Czech Republic). All this Holstein
as dairying systems became more diverse. We will genetics carried traits for high productivity, and
see a wider spread of ,,low cost” dairying systems, made significant changes in genetic composition
intensive feeding seasonally calving systems and of the dairy herd.
non-seasonal intensive systems. This diversity in This change in genotype is likely to have
dairying systems will be maintained by use of feed economic consequences for farmers with pasture
resources from natural pastures to intensive feed based dairying systems.

crop production. The need to match cow type to production systems
Imported genetic material (semen) from the North is based on the underlying assumption that
American Holstein breed has been used within the genotype by nutrition interactions exist.

Agricultural Research Development  Simnic- Cows with a similar average genetic merit (GM)

Craiova (A.R.D.S. Simnic-Craiova) dairy farm and economic efficiency (EE) at average feeding
levels have quite different GM and EE from each
other at high feeding levels [1].

However when differences in feeding are greater,
genotype by environment interactions can occur.
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We have observed genotype by nutrition
interactions for reproduction, live weight and milk
solids production, when cows were generously fed
diets as total mixed rations (TMR).

Descendants from North American Holstein
Friesian (NAHF) and European Holstein Friesian
(EHF) differ phenotypically. NAHF descendants
are characterized by high milk volume, high
protein yields and larger stature and weight than
Friesian strains.

Declining fertility and inter-calving intervals
exceeding one year are being observed and need
generous feeding levels. In pastoral situations
characterized by seasonal feed supplies declining
reproductive success may erode the benefits of
high productivity [2]. Also NAHF descendants
mobilize more body reserves in early lactation,
have a longer postpartum period of negative
energy balance and partition less energy to body
reserves postpartum [3]. This condition must be
replenished through additional feeding in late
lactation or during the non-lactating period, with
implication of feed efficiency in “low cost”
dairying systems.

In pastoral systems reliant on 365 days calving
interval, this implies that heifers must be growen
well enough to reach puberty and to calve by 24
month. In the experiment reported by Macdonald
et al. [4] the genetic strain of HF influences age at
puberty, mainly through the influence of strain on
body weight (BW).

The live BW, wither height, heart girth are
available measurements to define body size of
dairy cows.

Skeletal measurements have been demonstrated to
be related to first lactation performance [5].

2. Materials and methods

In 2004, the experimental herd of Holstein
Friesian cows at A.R.D.S. Simnic Craiova
provided the foundation cows to develop two lines
of cows differing in nature live weight.
Multiparous cows from the base herd were
blocked by parity, milk solids yield and live
weight. Within each block, the heavier cows were
inseminated with semen material from bulls with
higher breeding value for live weight, and the
lighter cows were inseminated with semen
material from bulls with low breeding value for
live weight.
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All female calves born from the base herd were
reared as replacements to build up the heavy and
light genetic lines.

For each cow the following information was
recorded: ancestry pedigree information, sex of
the calf at each calving, parity number, date of
birth, calving dates, insemination date, type of
calving, and calving difficulty. Information was
also recorded on each cow for yields per lactation.
The 2 lines developed were the genetic line of
Simnic Holstein Friesian with heavy live weight
(HF Simnic GVM) and the genetic line of Simnic
Holstein Friesian with light weight (HF Simnic
GVm).

Each bull contributing to the HF Simnic GVM
line or HF Simnic GVm line had estimates of
breeding values (BV) for production traits and for
16 type traits.

All female calves were reared and their type
measurements were recorded. Only animals born
in 2004 are reported in this paper. A total of 45
female were used in the farm study (20 HF Simnic
GVM and 25 HF Simnic GVm), and were
assessed for body weight (BW), wither height
(WH) and heard girth (HG) at four time points of
particular interest in the life of these animals
before first calving: birth, 6 months, 12 months
and 15 months of age.

Adequate quantities of feed were fed to maintain
the required growth rates and to ensure that their
“ability to grow” was not limited. We reported in
2007 the effect of moderate (660g/day) and high
(880g/day) daily gain on body size, metabolic
profile and first lactation milk production of
Holstein Friesian heifers.

3. Results and discussion

The bulls used for the development of the HF
Simnic GVM line had the BV for fat yield higher
than bulls used for HF Simnic GVm line (+44.66
kg vs. +37.66 kg). The bulls used for development
of the HF Simnic GVm line had the BV for
protein yield higher than bulls used for HF Simnic
GVM line (+58.33 kg vs. +43.66 kg). The bulls’
foreign ancestors were mainly of NAHF origin.
The distribution of births of female calves born to
the HF Simnic GVM and HF Simnic GVm lines
from 2004 to 2011, and the distribution of
calvings / lactations from 2006 to 2011 are given
in Table 1.
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During the eight years, from 2004 to 2011, a total
of 47 HF Simnic GVM and 44 HF Simnic GVm
females have been born and kept as replacements
to their respective genetic lines (Table 1). These
females have provided 167 lactations / calvings,
with 81 for HF Simnic GVM line and 86 for HF
Simnic GVm line (Table 1).

The average birth weights of the female from the
two lines are presented in Table 2. The average
birth weights of HF Simnic GVm animals were
lower than HF Simnic GVM animals (32.7 kg vs.
36.2 kg; p < 0.05).

In the subsequent periods, the HF Simnic GVM
animals were heavier than the HF Simnic GVm
but not significantly (0,05 < p <0,1).

The averages WH of the females from the two
lines are presented in Table 2. The trend in WH
differences among lines was similar with BW. The
difference in WH between the two lines varied
from 3 to 6.5 cm. The HF Simnic GVM animals
were taller than their counterparts (Table 2).

The trend in HG differences among lines was
similar to that observed for WH (Table 2).

Table 1. Distribution of births for female calves used as replacements, and lactations/calvings of cows from the two
lines during the years 2004-2011

Genetic line Year TOTAL
2004 2005 2006 2007 2008 2009 2010 2011
Female replacements born:
HF Simnic GVM 5 15 9 11 2 3 1 1 47
HF Simnic GVm 10 15 7 7 2 2 1 0 44
TOTAL 15 30 16 18 4 5 2 1 91
Lactations / calvings of cows from two lines
HF Simnic GVM - - 2 11 11 19 19 19 81
HF Simnic GVm - - 2 12 11 18 19 24 86
TOTAL - - 4 23 22 37 38 43 167
Table 2. Mean body weight, wither height and heart girth of the females by line
Genetic lines
HF Simnic GVM HF Simnic GVm
1 Body weight (kg): birth 36.2°+ 2.6 32.7°+18
6 months 151.3°+2.1 148.0°+ 3.2
12 months 261.4°+45 250.1°+ 4.7
15 months 326.4°+ 4.7 314.0°+ 4.4
2 Wither hight (cm): birth ND ND
6 months 1015+25 985+35
12 months 117.0°+3.0 110.5°+25
15 months 121.5°+3.0 115.5°+3.0
3 Heart girth (cm): birth ND ND
6 months 1215+ 3.0 118.0£2.0
12 months 142.0°+3.0 148.5°+ 3.0
15 months 160.5+3.5 1575+35

a-b = values within rows different superscripts differ (p < 0.05);
¢ = values tended to differ (0.05 < p < 0.1); ND = Not determined

325



Gavan C. et. al./Scientific Papers: Animal Science and Biotechnologies, 2012, 45 (2)

4. Conclusions

This study indicates that selecting for heavier
mature live weight produced the expected results
of heavier animals and lighter animals.

This study highlights differences in growth
parameters among two genetic lines (HF Simnic
GVM vs. HF Simnic GVm).

The HF Simnic GVM animals were heavier, taller
and had larger HG in all four time points of
particular interest in the life of the female animals
than HF Simnic GVm animals.

The differences were smaller than expected, but
this was partly attributed the genetic
characteristics of generation 1 animals.
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