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|. THE BACKGROUND OF THE RESEARCH

The Holstein-Friesian cow is the first among mitkicows in the world nowadays. This type
gives 97 per cent of the controlled milking herdour country. The Holstein-Friesian cattle
are very sensitive to changes in their environmehich is particularly true for feeding. The
cows have different needs compared to the feeducoed at the different stages of lactation
Care should be taken at the beginning of lactabenause it is difficult to satisfy the nutrition
needs of the high production dairy cows, theretbeecows lose from their body reserves due
to the high milk production. In most cases the #gndy producing cows with ideal
appearance get out of the production earlier tharothers.

The significant milk production yields are shown tine production parameters of the
Hungarian stocks; in December 2010 the stock aeeragked first place in Hungary was
33.38 kg (ATKFT, 2010).

The breeders have to face many problems beyonduts¢anding milk production. In recent
decades the useful lifetime decreased, reprodudtigerders and common metabolic
disorders appeared, so infertility is common aredcanception is delayed etc. (BERTA,
2010).

It is because of these problems, among others, Hoagarian and international breeding
management organisations have increased conceaardneg the body strength and the useful
lifetime of the animal in addition to milk produati. The body condition scoring also has
been part of the linear type classification in Harygsince 2007.

The Hungarian (BRYDL, 1994; BADER et al., 2002; GERCZ, 2009; OZSER et al.,
1995) as well as the international (EDMONSON et 2989; HADY et al., 1994; RUEGG
and MILTON, 1995) literature refers to the advaegf the body condition scoring system.
Using the body condition system in our country beasn mainly adopted for meat type herds.
This method is not widespread in farm practice,clvhs particularly true for dairy farms.

The advantage of the body condition scoring systérdairy cattle is that the grouping of
stocks is easier with it and the deficiency of fagdand keeping system can be detected.
The body condition scoring system is a little labmiensive, but the application of the
method will be returned in milk production. The ube method in the practice is worth

considering based on economic and physiologictereai



II. THE OBJECTIVES OF THE RESEARCH

My examinations were carried out on large scaleyd&rms in Hungary. In my work |
analysed the possibilities of use, the advantagek sagnificance of the body condition
scoring system in the main fields of cattle bregdimilk production, reproduction). I
examined the connection between the functional typ#s and the BCS. | analysed the

phenotypic and genetic correlations and theatue of the body condition.
In my paper my objective was to find the answeahtfollowing questions:
1. Production and breeding parameters analysis:

My objective was to find the answer, what relatlupscan be observed between body
condition and milk production in the examined stckow does the condition of the cows
change during the lactation? Is there a differene®veen the body condition of the first-
lactation and the several-lactation cows? How dbesenvironment (farm) might affect the
condition of cows?

The reproductive disorders cause considerable egiendamage in milking stocks. My
objective was to investigate the relationship betnwvalifferent reproductive parameters
(number of days until the first insemination, fiégtiindex, service period, open days) and the
BCS. | tried to find out how the body conditionclving, the lowest body condition after
calving and the body condition changes after cagluinfluenced the analysed reproductive
parameters.

In the study | tried to find a correlation betwete live weight and the BCS during the
lactation. | analysed the changes of body weiglst BES. | tried to find the answer to the
guestions, how the BCS and the BW change durintptttation

2. The investigation of correlation between the BC8 #re functional type traits:
During the analysis of estimated body conditionresat type-classification | tried to find the

correlation between the BCS and the linear typestrBurthermore | examined the connection

between the final class and the linear condition



3. The heritability of the body condition:

| tried to find the answer, how the heritabilitylwa of the condition varies in the different
periods of lactation. Furthermore | examined theermitypic and genotypic correlation

between the estimated BCS on certain days of lantat

In my work | try to demonstrate the, advantagegfulsess and practicality of the body

condition scoring system. My objective is to popizia the method in our country.



. THE METHODS OF THE RESEARCH

My examinations were carried out on three dairynfiof Pushkin Milk Ltd Szegvar Central
Farm (,A”), Sap Farm (,B”), Vangel Farm, (,C”). Durg my work | performed body
condition scoring (BRYDL (1994)) between 01/25/20&fd 10/27/2009. Body condition
scoring took place in the same week as milk reogrd8ody conditiorscores were measured
on a scale from 1 (thin) to 5 (fat) with incremenfs0.5 (BRYDL, 1994). On farm ,C” |
recorded the body condition scores and the bodghweis well. After body condition scoring
on farm”B” | also recorded the data of lame cowse Tata of measurements was recorded by
RISKA dairy management software.
The results of livestock judging were processethftbe data of Kinizsi 2000 dairy farm in
Fabiansebestyén (,D”) and the Vajhat dairy farm ddmesdgazda LTD Co. (,E”).
Livestock judging was done by the expert of thegtoh-Friesian Breeders Association.
BCS is considered to be a subjective measure of lisdue reserves (WALTNER et al.,
1993; DOMECQ et al. 1997; KOMARAGIRI and ERDMAN, 9B, MARKUSFELD et al.,
1997; PRYCE et al., 2001, DECHOW et al., 2002; VERRRIP et al., 2002; BEWLEY et
al., 2008; BEWLEY et al., 2010Evaluating the reliability of the BCS evaluatiorvesl
authors (AGABRIEL et al., 1986; TRACHSEL et al.,02) VEERKAMP et al., 2002)
made repeatability examinations. During my exanmmat the body condition scoring of
50 cows was carried out in three replications. Regislity coefficients were calculated
with the method adapted from ANTAL et al. (1978)xcArding to my calculations the
correlation coefficient was 0.84. In my study ttaadof the cows were grouped according
to BCS.
| analysed the BCS at the different stages of tertaand | made the following groups:

* BCS at calving: The BCS at calving included theadat cows which were scored

around the expected calving date £10 days;

* BCS at milk recording

» Differences of BCS I.: BCS at milk recording- BCSalving

* The smallest score measured after calving

» Differences of BCS Il.: The smallest score measafest calving - BCS at calving
Furthermore | analysed which day of their lactatioe cows reach the minimum of their body
condition (energy-deficiency period)
| wanted to point out the connection between th&B@d the negative energy balance period.



| wanted to point out the connection between thi& quantity and the BCS at milk recording
when examining the relationship between milk praducand BCS Furthermore | examined
the milk production yield on the 180day of lactation with regard to BCS.

During the analysis of reproductive performancatidduced five reproductive parameters
such as the number of days until the first insetiona the length of service intervals, the
fertility index, the open days, and the numberreigmant cows, which became pregnant at the
first insemination.

First | examined the difference between the farimsntbetween the cows of different
lactation. Next | examined the connection betwdenréproductive parameters and the BCS.
| analysed the interaction between the farms, threlyver of lactations and the BCS in all cases
| studied the relationship between body conditiod aveight; the data were processed with
correlation analysis (Pearson’s correlation coiffits) and linear regression analysis
methods.

Regression analysis was applied to discover howhnBW kg difference is associated with
the differences in BCS at milk recording.

Furthermore, | showed the changing of the two patars compared to that of the calving
status.

| examined the tightness between BCS and BW changgsthe method of correlation
analysis.

| analysed the connection between the linear typést the final class and the linear
condition.

In both cases | compared the difference amongdbees of the lactations.

During the analysis of final class the detailstt# tows were grouped according to the BCS
at classification. While examining the heritabiliby the condition, the dataset consisted of
1981 cows born of 420 bulls. | tried to find thesaer, how the heritability value of the
condition-change in the different periods of laichat

BSC was carried out at parturition, on thé"360d", 90" and 128 days of lactation. |
examined phenotypic and genotypic correlation betwthe estimated BCS at the above-
mentioned dates. The variance-covariance componemse estimated with VCE-6
(Groeneveld et al. 2008) software.

SPSS for Windows 11.0 program was used for theysisalThe data were analyzed by the
method of variance. The homogeneity was examinéd @fi the Levene test. The Tamhane
test (in case of heterogeneity) and the LSD teStukey-test (in case of homogeneity) were

used to compare the group-pairs. The interactidwden the farm and the other effects was
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investigated with univariate analysis, multiple téac analysis of variance (Univariate)
method. The relationship between variables was seaimwith correlation analysis tests
(Pearson's correlation coefficient, Spearman's and)linear regression analysis.

The biometric calculations and notations requi@ddfata procession were used according the
guidelines set by ANTAL et al. (1978), SVAB, (198f)d (HUZSVAI, 2004-2010).

The results obtained during the tests are presémtadbles or in graphical form. In the graphs
the mean and the 95% confidence interval valueprasented as well as the number of
elements. Significant differences (P <5%) are nékih different letters. The formal
establishment of the GIMP graphics was carriedusutg 2.6.11 editing program. The
statistical techniques applied during the researetpresented in Table 1.

Table 1. The used statistical techniques

Statistical methods Parameters

One-Way ANOVA Connection between the BCS and

Levene test homogeneity gf — milk production

variance - the reproductive parameters

Tamhane test (in case of heterogeneity) compare the - body weight

and the LSD test or Tukey-test (in case |ofroup-pairs - appearance parameters

homogeneity)

Pearson’s correlation

Multiple factor analysis of variance (Univariate) héTinteraction between the farm and
the other effects

Spearman's rho Correlation between body condition and
the appearance parameters.

Repeatability examinations The reliability of th€S

Linear regression analysis Correlation between lmashition and
live weight

Estimate of the variance-covariance components hEhigability of the condition and the
phenotypic and the genotypic
correlation

Normality test Distribution analysis




IV. THE MAIN OBSERVATIONS IN THE PAPER

Relationship between BCS and daily milk yield

In the first part of my investigation | was tryirtg find out to what extent the current
nutritional status of the cows influence their gamilk production. | was looking for a

connection between the body condition at calving amlk production as well as body
condition change and milk production. | also exadinvhether the production of cows and
their body condition differ on each farm, and étrito find a relationship in the joint effect of
the farm and the body condition.

The average milk yield of the farms and the avetamgyy condition are shown in Figure 1.
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Figure 1. The lactation curve and the BCS on the fans examined

The lactation curve is similar on all three farfbe peak of milk production was achieved in
the second month of lactation, and then a graduadl very steep decline followed. When
comparing the data of the three dairy farms wesanthat the results of farm "C" stand out.
During the first two months between each of thee¢hplant production significantly (P <5%)
experienced a difference. At the middle stage ofaléon, it was only the production of farm
"C" that was different from the other two. At thedeof lactation milk production showed no
difference between the stocks. The lowest body itiondscores of the cows occurred at the

same time as they reached their peak milk yield.



When examining the relationship between the daili gield and the body condition | found
that the measured milk amount at the milk recordmgertain stages of lactation differs
depending on the nutritional treatment of the colse results are shown in Figure 2. At the
first milk recording the largest (31.62 kg) milkeyd was produced by cows belonging to the
3.5 BCS group. Analyzing the second milk recordirfgund that those cows produced the
most milk (32.32 kg), the condition of which wa® BCS or higher. The largest milk yield
difference (3.45 kg) in this month was found betweews of the smallest and the largest
BCS, but this difference was not significant.
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Figure 2. Milk production parameters with regard to body condition at milk recording

At the third measurement the relationship betwedk production and body condition was
not identified. At the next milk recording the cowmsthe 3.0 BCS group got to the first place
in milk production. During the remainder of lactatithe most milk was produced by cows,
with body condition 2.5. The worst production iratiors were found in the last (BCS> 4)
group of cows.

The relationship between the BCS at calving anddaiy milk yield was evaluated and
illustrated in Figure 3, where the differences hesw groups were also presented. Based on
the variance analysis of | concluded that the gsdopmed on the basis of body condition at
calving there is a significant difference in milkoduction until the seventh month of

lactation. Subsequently, the relationship betwéesd two parameters was not confirmed.
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Figure 3. Milk production parameters with regard to body condition at calving

The least amount of milk was produced by the cowls & BCS below 2.5 at calving. These
results coincide with that of WALTNER et al., 198JEGG és MILTON, 1995; BEWLEY
eés SCHUTZ, 2008, so the cows with low BCS at cg/(iBCS<2.0) are not able to fulfil their
potential milk production.

At the beginning of lactation the highest amountnofk was produced by cows with the
largest BCS at calving (BCS> 4). However afterttiied month of lactation the production of
this group decreases the most spectacularly. Cemsgdall the above we can conclude that at
the beginning of the lactation the cows used up dbeumulated fat reserves for the
production needs, but later as these fat reserngeppear and the milk production decreases

because of liver steatosis.

All body condition changes of cows mean a reactmithe changes in the body or in the

environment. It is especially important to folloletbody condition changes at the beginning
of lactation, since in this period the energy uptakthe cows is not able to cover their energy
needs. In the examined stocks the condition chaageshown as compared to the status at

calving; the results are shown in Figure 4.
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Figure 4. Daily milk production and body condition changes during lactation

In the first month of lactation there is an impromant in the body condition of the cows,
while in the following two months a decrease camobserved. In spite of the fact that the
peak yield appeared in the second month the bodgitton started to improve only from the
fourth month of lactation. The body condition tleevs had at calving was reached again only

in the sixth month. It was followed by a steadyrease.
Relationships between body condition and the 100-gidactation milk production

While studying the correlation between body cowditand the milk yield produced until the
100" day of lactation | tried to find out how the bodgndition at calving, the lowest body
condition after calving and the changes betweervibanfluenced the milk production of the
stocks. Furthermore | examined the effect of tHesdy condition changes on the length of
the energy deficiency period. Milk production uritie 108 day is similar on all farms as it
shows in the daily results (Figure 1). The higreabunt of milk was produced on farm “C”,
247 kg more than on farm “A” and 186 kg more thanfarm “B”. This difference was
confirmed numeracy-statistically on level P <5%.

The cows were divided into five groups accordinghteir estimated body condition at calving
BCS=2 (n=184), BCS=2.5 (n=798), BCS=3 (n=488), B8&S%n=137), BCS> 4 (n=81). The
results are consistent with the statements of PEHDROal., (1993); RYAN et al., (2003);
ROCHE et al., (2004)) who reported positive cotrelabetween milk production and BCS at

calving.
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When examining their body condition at calving @nelir milk yield | found that the amount
of mild increased together with the increasing badwydition. The production difference,
however, was not significant in groups of higher8The longest energy-deficiency period
(75.4 day), occurred in case of cows with the hsgyfBCS (BCS>4). These results coincide
with the statement of Roche et al.(2009), so adnid@CS level at calving are associated with
a larger negative energy balance duration.

No significant difference was observed in the nyikld of the groups with the lowest after-
calving BCS (BCS=1.5-2 (n=415); BCS=2.5 (n=1098Y$\-3.0-3.5 (n=169). The bottom
was reached sooner by the cows with the lowest B@fk;h was 2.5 volt (38.5 day). The
energy deficiency period was the longest in casmafs with a BCS of 1.5-2.

The data of the cows were divided into four grobpsed on the BCS at calving and the
lowest BCS, BC&anging =0 (n=951), BC&anging0.5 (n=471), BC&angngl (n=164),
BCShanging=1.5-2 (n=85). The milk yield of the cows was beén 2937 kg and 3293 kg,
which were increasing together with the decreadB@S, thus proving the unselfish
characteristic of the species.

In case of cows whose BCS did not decrease aft@ngathe improvement in BCS started on
the 229 day after calving. In case of the next group (Bfangng=0.5) the energy deficiency
period was 40 days longer than that of the prevgrosip. However, in case of those, where
no BCS decrease was found, there was no signifiddfégrence in the length of body

condition change.
Body condition in different lactations

| examined the milk production of the differentti@oon cows (cows in 1.; 2. and 3. lactation)

and their body condition. The results are presemédgure 5.
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Figure 5. Daily milk yield and BCS at milk recording in different (1., 2., 3.) lactations

The cows reached their peak yield in their thildion. The production of the first lactation
group is significantly behind the ones that calgegleral times. It can also be observed that
the curve of the first-calving cows is less stdegmtthat of the ones that calved several times.
We can also observe body condition differences widipg on which lactation the cows have;
the improvement of the body starts from the thirdnth. The first-lactation cows are
exceptions since their condition begins to imprasearly as in the second month.

Body condition at calving was different by lactaso Cows in their firs lactation had the
lowest body condition (2.74). In further lactatidhg nutrition status of the animal showed an
improving tendency. The statistical analysis proaesignificant difference between the data
of the first-calving cows and the ones that calsederal times. The lowest BCS after calving
did not show a significant difference, the averagleile was between 2.44 and 2.46.

The least favourable body condition status was rese in the third lactation
(BCShanging0.43).

It must be highlighted, however, that even the ltesaf the first-lactation cows, which show
the best parameters, is only 0.13 better thanathidte previously presented group, while on P
<5% level this difference proved to be significant.

Finally, while examining the different lactatioridried to find out how the energy deficiency
period changes. The first-lactation cows were igatige energy balance for the shortest time
(42.24 days), while the third-lactation cows foe tlongest time (50.62 days). The statistical

analysis confirmed significant difference only beem these two groups on level P <5%.
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Relationship between body condition and reproductio

When examining the correlation between body comwlittnd reproduction | analysed four

parameters on all farms with regard to the numbdéaaations, and my results are presented
in Table 2. Next | tried to find correlation betwelbody condition and reproduction (Figures

6-8).

Table 2. Reproduction parameters on the farms witlregard to the number of lactations

Parameters Farm Lactation number

"A" "B" "C" 1. 2. 3.

n=446 n=308 n=351 n=323 n=263 n=200
Days to first service | ~ X+s 103.3x41.4 103.2+41.3 | 96.6x43.7 102.1+41.9 99.6+45.8 103.4+40.2
Open days (day) | “X#s | 157+74.7 152+75.5% | 143+73.7 | 148.6+74.2 | 153.7+81.2 154.8+73.4
Service period (day)| ~ X+s | 53.9+64.9 49.3+65.8 46.1+60.3 46.5+64.1 54.1+69 4533.3
Fertility index “X+s | 2.4+1.65° 2.12+1.49" 2.19+1.45 2.1+£1.4 2.4+1.8 2.4£1.6
Pregnant to first “X+s | 37.6% 43.2% 41.9% 44.6% 41.4% 39%
service (%)

Values indicated with different letters differ sificantly (P<5 %)

The number of days between the service period freod between calving and the next
pregnancy) and the first insemination is the loveesfarm “C”. The latter one is significantly
different from the average of the other two farfiBe service period shows mathematical-
statistical difference only in case of the stockdarm “A” and on farm “C”. From the results
of the groups made on the basis of the lactatiomb®u | observed that the reproduction
parameters of the first-lactation cows are the,beth the exception of the days until the first
insemination. The variance analysis did not confsignificant difference between either
parameter of the different lactation cows.

The BCS of the cows at calving changed betweendXaiVhen making the groups | put the
animals with 3.5 and 5 BCS into the same group usaf their low number (n=50). The
data are illustrated in Figure 6. The number of tays until the first examination is
significantly different among the groups (P <5%#isI'period is the shortest in case of cows
with 2.5 and 3.5 BCS. The involution period was khegest in case of cows with 2 BCS.
When comparing the groups, significant differenae be found between the group pairs 3.5-
2 and 2.5-2.

14



E fertility index & open day #days to first service W service period

L0 T3
160 -oseeeeaeead O T 2.6
®
° e
140 rommmmmmmm s R | o MRS T 22
by
120 - PUBNEEEE B D D T 182
3 a B
a L3 =
deBEEEE e W EEE L EEE W 4 t
100 * > . ab T 148
b
b
80 - f oo e B e +1
60 q-rf e el SE B + 0.6
- u m n
40 . . . . 0,2
2 2,5 3 3,5 =3,5

BCS at calving

Figure 6. Reproduction parameters with regard to tle BCS at calving

The number of inseminations is varied accordinth&individual cow; in the present stock it
is between 1 and 12. 40.4% of the cows got pregatitite first insemination. At calving,
(extreme values of body condition) extremes areesgmted by the groups 2 BCS (44.9%)
and >3.5 BCS (36%). When examining the body comdlitat calving, the fertility index
extremes have an average between 1.99 and 2.38akMdaim that the insemination index of
the stock is quite favourable.

Out of the groups made according to the BCS atroglthe cows with 3.5 BCS got pregnant
within the shortest time (service period), howevas, significant difference is confirmed
among the groups. The extremes are representedebgotvs with 3.5 and 2 BCS (146 and
164 days, respectively).

When grouping the cows on the basis of the low€$ B can be observed that the number of
days until the first insemination is most favousalinh case of the animals with a BCS not
lower than 3. In this group it can also be obsemyed this period falls into the ideal 70-90-
day interval (BADER et al., 2004). Between the grquairs the statistical trial confirmed a
significant difference (P <5%).

In case of the insemination index | got oppositults to that of the number of days until the

first insemination. Here the lowest value appeandtie group of cows with 1.5-2.0 BCS.
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Figure 7. Reproduction parameters with regard to tke lowest BCS after calving

When demonstrating the percentage of the inseromatiithin the groups, in case of the first
group 41.9% of the cows got pregnant at the firsemination, while in case of cows with 3-

3.5 BCS this ratio was 31.1%. The results of thescwith 2.5 BCS were only a little behind

the results of the 1.5 BCS cows, considering bbéhibsemination index and the pregnancy
numbers. 21.7% of the cows with 3-3.5 BCS needetkadt four inseminations to get

pregnant. This rate was 13.3% and 17.4% in ther ¢t groups, respectively. The variance
analysis, however, did not confirm significant @ation in the changes of the insemination
index.

When examining the time of the new conception teance analysis confirmed a significant
difference between the group of 1.5-2.0 BCS cowvestha groups with higher BCS.

The shortest service periods occurred with cows e lowest BCS not lower than 2.5-3.0
after calving.

There is a ten-day difference between the averagece periods of the BCS groups of 2.5
and 3-3.5, but it did not prove to be significant.

Next | examined the effect of the difference bemvéige lowest BCS after calving and the
BCS at calving; the values are shown in Figure 8.

When analysing the BCS changes it can be obsehatdtbdnception occurred at latest in the

cows with a BCS loss more than 1. This result cordithe negative correlation between milk
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yield and reproduction, while being in energy deficy period the animal will not be
conceived. No significant difference was found, bwer, between the groups with

deteriorating BCS after calving.
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Figure 8. Reproduction parameters with regard to tle decreasing BCS after calving

When looking at the insemination index we can fihdt there is no considerable difference
between the examined parameters of the groupsdifieeence between the extremes of the
averages is only 0.08, therefore the condition gkaafter calving obviously does not have
any effect on the insemination index. Considerdlifferences can be found exclusively in the
reliability interval in groups that lost one or redBCS; their values are 1.96-2.61, and 1.88-
2.59 respectively.

When examining the correlation between body coowlithange and the number of the days
until the new conception it can be observed thigr afalving those cows got pregnant again
within the shortest time (147 days), which did losie their BCS after calving. The group that
lost the most BCS got pregnant again averagely dfé® days. The widest confidence
interval can also be observed in this group. Howetlee differences between the averages
were not confirmed numeracy-statistically.

To sum up my results and other literature referen¢BUCKLEY et al. (2003),
SAMARUTEL et al. (2006); SANTOS et al. (2001)) Irsduded that the decreasing BCS

affect negatively the reproduction parameters.
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Relationship between body condition and live weight

In the study I tried to find a correlation betwehka live weight and the estimated BCS as well
as between the BCS and live weight changes. Thewlate analysed separately in the first,
second and third lactation. The results are shomirable 3-5 and in Figure 9.

In the first lactation period the live weight ofetlcows changed between 400-540 kg at
calving. In the postpartum period a steady incréasiee body weight can be observed (Table
3). Further on in the lactation period the weigtitshe cows differ significantly compared to

their weight at calving (except for the first month

Table 3. Changes in live weight and BCS during thiactation and the phenotypic correlation between ta
two characteristics (Lactation 1)

BCS BW (kg) Phenotypic
Month of | n "X s "X #s correlations
lactation between BW and
BCS
0 (calving) | 81 2.40+0.41 459+45.6° 0.734**
1 43 2.50+0.5%" 478+50.31* 0.680**
2 84 2.37+0.3%" 491+53.19° 0.504**
3 108 | 2.85+0.68* | 538+38.45° 0.544**
4 100 | 2.69+0.78* | 525+47.67° 0.475**
5 84 3.00+0.32 553+44.29 0.452*+
6 82 3.04+0.5% 558+67.1¢ 0.628**
= P <1%

Values indicated with different letters differ sificantly (P<5 %)
The correlation analysis confirmed a tight positoagrelation between the body weight and

body condition at calving.

At certain stages of lactation the BCS differencas be associated with certain body weight
differences; to determine this | applied regressoalysis method. In the first lactation the
BCS of the cows changed between 1.5 and 4.0 tbagsst correlation was found between
the body weight and the body condition at the finitk recording (f =46). The value of the
regression coefficient was the highest this mo8¢hkg).

The body weight of the second-lactation cows chdrngetween 420 kg and 760 kg in the
examined period, however the average weight wasdest 539 kg and 601 kg. Significant
differences could be observed only between the weight at calving and in the second
month and also between the body weights in thergkaand after the fifth months (Table 4).
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Table 4. Changes in live weight and BCS during thkactation and the phenotypic correlation between th

two characteristics (Lactation 2)

BCS BW (kg) Phenotypic
Month n "X s "X s correlations
of between
lactation BW and
BCS
0 87 | 2.77x0.78 0.496**
. +64.
(calving) 601+64.6
1 37 | 3.60+0.78 586+79.48> 0.529**
2 50 | 2.50+0.53% 539+55.83 0.233**
3 58 | 2.32+0.46 557468.72° 0.650**
4 59 | 2.54+0.48% 572+67.96> 0.676**
5 64 | 2.64+0.84% 561+92.14 0.448**
6 72 | 2.90+0.58¢ 592+70.86° 0.351**
** P <]

Values indicated with different letters differ sificantly (P<5 %)

The body condition improved almost by one BCS aftdving, while in the following month

it decreased exactly by the same value. The stia¢yshad at calving is restored only after the
fifth month of lactation.

In the second lactation the values of BCS were beibd,5 and 5,0. When comparing the data
by milk recordings the 0.5 BCS difference provebaaly weight difference between 24 kg
and 84 kg. In the regression functions the regoessonstant extremes were between 360 kg
and 488 kg.

The body condition of the third-lactation cows (Teb) was increasing after calving (by 0.4
on average), then a decrease followed until thettioononth. By then the cows reached the
body condition they had had at the beginning oflf#utation. The variance analysis did not
confirm a significant difference between the bodwdition scores of the period after the first

and before the fifth months.

Table 5. Changes in live weight and BCS during thkactation and the phenotypic correlation between th
two characteristics (Lactation 3)

BCS BW (kg) Phenotypic
Month of | n "X +s "X +s correlations
lactation between BW,
and BCS
0 (calving) 69 | 2.46+0.58 592+62.6 0.692**
1 45 | 2.86+0.73 589+72.0% 0.444%*
2 52 | 2.30+0.43 555+64.51 0.565**
3 53 | 2.21+0.39 557+75.88 0.503**
4 50 | 2.58+0.47% 597+77.6%" 0.551**
5 53 | 2.79+0.3¢" 624+88.48" 0.558%*
6 45 | 3.01+0.53 638+69.63 0.389**

P <1%, Values indicated with different lettet8fer significantly (P<5 %)
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The largest difference between the body weightinduhe lactation was 83 kg'f2and &'
months, and this difference proved to be signific@h <5%). Based on the results of the
correlation between the parameters we can claimthieastrongest correlation is between the
BCS at calving and the body weight at calving (6€). The BCS at the weighing show a
medium tightness with the body weight, the correfatcoefficient values change between
r=0.40 and r=0.57.

The extreme values of BCS were 1.5 and 4.5. They lmodhdition difference (0.5 BCS)
confirmed 39 kg and 86 kg body weight differenaesarious periods of the lactation.

When examining BW, | found coincidence between myg #ORAN et al. (2005) work,
namely, the lactation number affected the body iteghanges from calving to the peak of
the lactation. Meikle et al. (2004) also found ghtirelationship between body weight and
body condition independently from the number otd#on (r = 0.76 in first lactation and r =
0.74 in later lactation).

With the examination of the BCS and live weightretation | tried to fin out how the BCS at
calving and the body weight at calving change togretiuring the lactation. The results were
presented in Figure 9.

| +—Bcs LL Bes 2.L BCS3L - -a- - BW LL - -5~ - BW 2L —a— EW 3L
L2 e - 120
e

e e e e B o— -+ 100

BCS

Month of lactation

Figure 9. Changes in live weight and body conditiocompared to the status at calving

In the first lactation the BCS changed between 0.03, while the extreme values of body
weight were between 17 kg and 110 kg. A slight ease can be experienced in case of both

parameters in the™dmonth of the lactation. The increase in body weitgn be associated
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with the growth of the cows. The statistical aneyonfirmed a significant difference both in
case of BCS and the live weight.

It is clear from the correlation analysis that live weight change is in close connection with
the body weight at the milk recording (r=0.69) ahg BCS change (r=0.64). The BCS
obtained at the livestock-judgement is only in medicorrelation (r=0.41) with the body
weight change.

In the second lactation the body weight changes sltoopposite tendency to that of the data
of the first-calving group. The average live weiglthis groups decreasing until the second
month postpartum, then it is improving in the thamd fourth months. It is again followed by
a fall-back, and then finally the body weight i®@mg from the fifth month of the lactation.
However, the cows do not reach the status theyahadlving. The change did not prove to be
significant in either case. The results of the eation calculation show a less tight
correlation (r=0.52; r=0.50) between certain vdealthan it was with first-calving cows. A
medium-tight negative correlation (r=-0.63) wasrfdibetween the body condition at calving
and the body condition change.

When examining the results of the third lactatiboain be observed that the body weight loss
occurs after calving in this lactation as well. Tdmvs reach their body condition at calving
after the fourth month and then a considerable avgment follows as a tendency already
experienced in the first lactation.

The tendency is similar in case of the changeaylrondition and body weight except for
the period between thé"4and §' months, when a light decrease can be found irbtuty
condition with a steadily increasing body weight.

The correlation examinations confirm a tight (r=8).@orrelation between the body weight

change and the instantaneous situation.
The relationship between the body condition and thappearance parameters

When examining the appearance parameters | triiddomut what effect the body condition
has on the descriptive linear characteristics hediain judgement characteristics.

In the results of the descriptive linear charastars | found differences between the ones
with different lactation numbers. The average valagthe characteristics are seldom in the
ideal interval. The body condition is the most farable in the first lactation, later it
decreases. The results of the rank correlationysisain the first and second as well as the

first and third lactations confirmed a medium ghticorrelation. Considering the BCS there
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is a loose correlation £0.29) between the first and second lactation, evtiiere is a medium
(r=0.50) correlation between the first and the thé&ctation. These results suggest that we
can not predict the further lactation results ambhsis of the estimated body condition in the
first lactation.

The results of the relationship between the bodgditmn and the linear descriptive
characteristics in case of body measurement ar&k \{e®.09), or medium (r=0.29) and
except for theangularity(between r=-0.39 and r=-0.50) they are positivgc® et al. (2000)
also found a negative relationship between bodyitiom and sharpness.

The relationship betweestatureand body condition is not confirmed, the strendtves
weak correlation, the value of the correlation Gormint is the largest in the first lactation.
KADARMIDEEN and WEGMANN (2003) also showed a looserrelation (r = 0.17),
however DECHOW et al. (2003) obtained a tight refeghip ¢=0.73) between the two
parameters.

The relationship between the body condition andrttan judgement characteristics (with
regard to this examination) was illustrated in Fegi0-12.

The values of the body score (Figure 10) changedst 77.58 and 84.23. It can be observed
that the increasing number of lactation as wethasimproving body condition has a positive
effect on the body score.

Body (main composite traits)
%]
[

2.
Lactation number

Figure 10 Body score of cows with different BCS ieach lactation
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In the figure it is visible that the strongest ebation is between the body condition and the
body scoreof the first lactation cows. Significant differena@s found in case of the second-
lactation cows. There is a loose correlation bebmbe body condition and body score in the
first (r=0.20) and in the second (r=0.14) lactatibmthe third lactation there is no correlation
(r=0.06) between the two characteristics.

When analysing the relationship between léggs and the body condition | also concluded
that the improving body condition has a positivieetfon the legs. The legs of the cows with
2-3 BCS significantly (P <5%) falls behind the goswvith a higher body condition. With the
changes in the number of lactations no considerdifierence can be detected in the legs.
The correlation analysis confirms a positive, mediightness in the relationship between the
body condition and the legs, (between r=0.19 ar@@i3H within the lactation groups. The
results suggest that the food uptake of the cowls better-structured, normal feet is higher
than that of the animals with a worse foot-struetur

When investigating the relationship between theybodndition and the dairy strength. |
found a negative correlation between these twoacheristics. (Figure 11)

85 BCS
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Lactation number

Figure 11 Dairy strengthvalues of cows with different BCS in each lactation

The results of Figure 11 demonstrate the unsetfisracter of the animal. The most scores
for dairy strengthwere given to the cows that obtained only two, éhve perhaps four linear
score at the body condition scoring. Concerningtitjetness of the relationships there are
medium correlations in each lactation; a negatimeetation (with extremes of r=-0.51 and

r=-0.57) was confirmed between the dairy strengtdl the body condition. The strongest

23



relationship is in the third lactation (r=-0.57)hé&se results are identical to those of
DECHOW et al. (2003)(r= -0,73 ) és KADARMIDEEN aWEGMANN (2003) (r=-0,35 ).

Considering the udder scores there is no signifidéference between the results of the first
and second lactation cows. Following the third ddoh the udder scores are significantly
behind that of the previous lactations. Even tlyhést value is below the value of the ‘good’
class that is below 75 scores. When comparing daermuscores of the cows from BCS point
of view there is a tendency of the low body comditassociated with a low udder score. The
correlation analysis confirmed only a loose cotreta(r=0.03 and r=0.13 between the udder

score and the body condition.

When examining the final class (Figure 12) it wasia the scores of the cows with the
weakest condition that were the lowest. It is egdgdrue for the first lactation cows. In the
first lactation the most scores were given to tteug with the ideal (5) body condition. The

variance analysis confirmed a significant (P <5%fetence between the groups.

Final class

Lactation number

Figure 12 Final class of the cows with different BS in each lactation

No significant difference was confirmed betweengtheond-lactation groups made according
to the body condition. Exceptions are the cows WHB BCS, since their final classes are
different from that of the other groups and thiedence is statistically confirmed. The Final
class of the third-lactation cows follows a simitendency as the second-lactations ones.
When examining the tightness of the correlationsceue claim that regardless of the number
of lactation there is a weak positive (r=0.09 an@.16) correlation between the linear BCS
and the final class. Also loose or very loose retethip has been reported between the
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condition and the final score in the work of DECHOW¥ al. (2003) (r =
KADARMIDEEN and WEGMANN (2003) (r = 0.13), and VEEKRMP BROTHERSTONE

(1997)( r =- 0.07).

The heritability of the body condition

0.08),

In the next part of my examination | investigatemivhthe K value of the body condition
changes from calving to the 12@ay of the lactation. The results of the examoratare
compiled in Table 6.

Table 6. BCS heritability values on certain days ofactation (on the diagonal), genetic (above the
diagonal), phenotypic (under the diagonal)

BCS (calving)

BCS (30 day)

BCS (60 day)

BCS (90 day)

BCS (128 day)

BCS (calving)

0.25

0.68

0.47

0.64

0.68

BCS (30" day) | 0.36 0.43 0.72 0.89 0.78
BCS (60 day) 0.24 0.55 0.49 0.80 0.61
BCS (90" day) 0.31 0.49 0.59 0.38 0.95
BCS (120 day) | 0.22 0.43 0.52 0.62 0.41

The heritability value of body condition is betwe@r25 and 0.49. | obtained the highet h
value in case of BCS in the third month of lactati@onsidering the results we can conclude
that the R value is the lowest at calving since the environtaleconditions determine the
body condition in this period much more than theajie basis. The body condition at calving
is in medium genotype correlation with the body dition in later stages of lactation, the
strongest correlation (r=0.68) was observed withBES on the 3band on the 12Ddays of
lactation. The strongest genotype correlation @5Ppwas observed between the BCS on the
90" day of lactation and that of the 12@ay, while the correlation between thé"@hd 60the
day BCS is also very tight. Phenotypic correlatishew a medium tightness except for that

of at the calving.
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V. THE NEW SCIENTIFIC RESULTS OF THE PAPER
Based on the examinations during my research toanlude that:

1.The least of all uneven milk production during tactation was observed between 2.5
and 3.0 BCS. The amount of milk produced until 188" day of the lactation was
unfavourably affected by the low body conditiorcalving (BCS=2.0).

2.The length of time until the first inseminatiorasvnegatively influenced by the body
condition decrease after calving. This period wees ghortest in the groups with BCS
2.5-3.5 at calving. The fertility index was notexfted by the BCS.

3.There was medium or tight correlation (r=0,496),6etween the body condition and
the body weight at calving. In different stagedaatation the 0.5 BCS difference meant
24 kg (2. lactation) and 89 kg (1. lactation) badgight difference with the different
number of lactation.

4.The result of the type classification are deargpsvith the increasing number of
lactation; the linear characteristics show looseetation with the body condition. The
condition has loose negative correlation with thegularity and loose positive
correlation with the strength.

5.The increase in the number of lactations as agthe improving body condition had a
positive effect on the body score. When investigathe relationship between the body
condition and the dairy strength a negative cotilawas found between these two
attributes. Therefore | suggest that classificasbould be made later, probably in the

5" or 6" month of the lactation.

6.The heritability value of body condition is betme0.25 and 0.49. Body condition

scoring should be carried out after thé"3fay of lactation as the genetic difference
between the animals can be seen better in thisgeri
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VI. THE APPLICATION OF THE RESULTS IN PRACTICE

The results of my study show that the body conditbthe cows can be associated with their
mild production and their reproduction as wellouhd correlation between body weight and
body condition. The above mentioned correlation lbarutilised especially well in case of
dairy stocks where weighing the cows would meamnagietbour and unnecessary disturbance
of the animals. The estimated body condition scatetype-classification can be utilised as
valuable information sources because the dairy tgmebe detected with them. Based on the
findings of the heritability examinations the breexican also detect genetic differences in
their stock using the results of the judgement nsdend the 30 day of lactation.

Based on this research the integration of the ezgbbdy condition scoring into the
technology is especially important. The resultdiwdstock judgement should be evaluated
periodically (after the milk recording, when theraals are selected into feeding groups). To

sum up, the level of management can be controjagsing the BCS system
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