Ph. D. THESIS

THE EFFECT OF AGE AND BODY CONDITION SCORE ON THE M ILK
PRODUCTION AND REPRODUCTION OF SAANEN GOATS

Myrtill Graff

Supervisors
Prof.Dr. Andras Javor C.Sc.

Dr. habil. Sandor Kukovics C.Sc.

UNIVERSITY OF DEBRECEN

PHD SCHOOL OF ANIMAL HUSBANDRY
Debrecen, 2011



1. THE BACKGROUND AND THE OBJECTIVES OF THE RESEARCH

One essential tool to maintain and protect lawasuas well as the environment is the
sheep, the goat, and also the people who takeotdhem. They produce high-quality
meat and milk. These small ruminants graze in andese other domestic animals do
not live, therefore they provide liveable condisdior the entire population and prevent
the depopulation of areas. Over 4/5 of the avaldbll million hectares of grassland
including the flora of the national parks and reeershould be maintained by these
animals. In addition, as they utilise disadvantagaen the most disadvantaged areas,
they provide working and living conditions for theople who live there, in this way for
the whole society. In Hungary, the sheep indusabyo(t 1 million ewes - today fewer
than 900 thousand) gives approximately 1% of threcalgural products, while the goat
industry (about 40 thousand she-goats, the lastghated figures 35 to 38 thousand)
gives less than 5 percent (KUKOVICS, 2008 b; KUK@®|, 2011).

In order for the goat to be economical, there aamyrviewpoints to consider. Several
authors describe the condition has close relatipnsfith the milk production and
proliferation of the animals. Regular body conditiscoring (which is easy to learn),
contributes to the increase of the efficiency obduction (milk and offspring).
However, the body condition with regard to prodoictand reproductive phases is a
constantly changing state, therefore it also chamgehe different stages of lactation.
Body condition is often considered as an energgruesindicator of the animals, but it
is related to the health, the feed utilization &mel age of the animals as well. Only the
animals with right body condition can be expectedgtoduce the desired number of
offspring and sufficient quantity of milk. Howevebopdy condition scoring is rarely
used in practice, and if it is, then mainly in Eatireeding. In Hungary, the goat-farmers
practically do not use this method to check thed@tn of their animals. In my paper |
wish to highlight the significance of body conditiscoring.

The first objective of the research was to develdpody condition scoring system for
Saanen goats then, based on this, try to answéoltbeing questions:

» How the number of offspring influences the coiuditof the mother-goats?

» Which BCS values provide the highest milk yietdldferent stages of lactation?

« In which lactation is the most milk produced? Himrg should mother goats be kept
for breeding based on their milk production?



« In which lactation is the largest number of offsg? How long should mother goats
be kept for breeding based on the litter-number?

* How does the BCS change with the increasing #&gefhat age are they in the best
condition?

* At what age are they at their peak performangmanding milk production and
prolificacy? Which BCS values are necessary toeaghthis?

* What is the heritability of the BCS values like?



METHOD

* Introduction and description of the farms in the research

The examinations were performed on five Saanenfgoais, which were selected from

the records of the Hungarian Goat Keepers and Breedssociation

| examined 56 mother goats Farm 1.

Grazing was the basis for nutrition, which was $emgnted with 300-300 grams of
feed mix (corn, wheat, barley, and triticale) a thilking in the morning and in the
evening, and occasionally with potatoes. The arsnwamuld graze on good quality
alluvial soil by the River Danube on a territoryl fof trees, shrubs, and grassy pasture.
They got drinking water tree times a day. They waitked twice a day with bucket
milking machine. There were always two bucks wath whe mothers so that kidding
was not concentrated only in early spring peridtgreéfore kidding was virtually
constant in the herd. This also meant that the gdamales got pregnant early, when
they were 7-8 months old.

There were 17 mother goats and a boickrarm 2.

The animals were grazing around the homestead,hwivias sandy, dry, sparsely
covered with grass and with no bushy, wooded area.pasture quality was acceptable
only in May, in the rainy period. Their main soudfgfood was the poor quality pasture
grass. At the morning and evening milking the gaais 150-150 grams of corn meal,
which did not satisfy their forage needs. The amsmere given drinking water only
once a day at the evening milking. The mother ga&t® milked by hand twice a day.
The kidding period was concentrated in FebruaryMacth.

There were 45 mother goats and 2 bucks kept fadmgon Farm 3.

They had a milk processing plant of their own, WwtACCP quality assurance system,
where they processed the milk they milked from rthrgats with bucket milking
machine twice a day. The goat milk was used fadpcing several types of goat
cheese, which were sold to shops and restaurahts.afimals could graze on good
guality native-grassland-type pasture on chernoseih Grazing was the basis of
nutrition, however the goats were also given afalfid meadow hay as well as 300-300
grams of feed mix (wheat, bran, corn) at the mayr@nd evening milking. Salt lick and
water was placed in the barn and they could drinkregy time during the day. The
majority of kidding was in January and February.
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17 mother goats and one buck were logld=arm 4.

The grassland around the farm was poor quality éokron salty soils. The animals
could graze on burned out, sedge, sparse-grassefi@ept in May, the rainy month..
Here the nutrition of the goats was also basedhenpisture, but it was necessary to
give supplementary feed due to its poor qualityuribg milking the goats were given
150-200 grams of feed mix (wheat, corn, barleyglisalt), followed by grass hay and
alfalfa. The animals got water to drink three tinaeday. Milking was done by hand in
on the yard twice a day. Kidding was in late Febywad early March.

The number of goats was aroundd@0OFarm 5.

A pen and good quality native grassland with acdoraned on meadow soil, belonged
to the barn. The goats were grazing on this fenmasture (9 ha) intermittently.. In
addition to grazing, the goats were given 300-3mg of feed mix (wheat, barley,
maize) during milking. At the end of the grazingasen, good quality alfalfa and
meadow hay was placed ad libitum in their pen aidligk was available for them as
well. Milking was done by fixed milking machines milking parlours twice a day.
Milk was led from here to the milk processing urnitrough a pipe. Kidding

concentrated around February and March.

« The method and the system of data collection

The examinations were carried out on Farms 1, &84 from the beginning of May
until the end of September, 2008, for five monifse data collection on Farm 5 lasted
three years, from 2005 to 2007. | did body conditszoring on the animals on each
farm on the very same day of each month. Body tmmiwas determined by a 9-grade
body condition scoring system we had developednduiihe examinations of goats on
Farm 5. Wit regard to the fact that the developmanthis method is part of my
scientific work, the method itself will be describén details in chapter "Results and
Discussion” The essence of the method is thatdime the rump, the chest, the flank
and the haunch of the animals are examined comzethe muscles and fat saturation,
visually and also with firm fingertip pressure. &ftsummarizing the results the body

condition score value (hereafter BG&)the animal at the time of the examination will

be determined.
On these same days, when defining body conditi@amesegalues milk recording was
done monthly. The quantity of goat milk was meagungéth Berango type ewe-milk

measuring equipment in the morning and in the exgerBased on the daily (morning
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and evening) measured milk production data | catedl the daily milk yield of each
lactating goat in accordance with the requirementhe Goat Performance Test Code
and the average values of lactating goats were mpdeom these data. The data were
recorded based on the ear-number of the animatseosite. In addition, | recorded their

date of birth, lactation number, the last kiddiragedand the number of offspring born

« The method and the system of data procession

The figures were uploaded and systematized on ctanpuith Microsoft Excel 5.1
programme. For data processing SPSS for Windowd fifagramme was used. The
data were analysed with a single-factor analysiganiance method. The homogeneity
was tested using the Levene test. Fort he compaokthe group-couples, the Tamhane
test (in case of heterogeneity) and the LSD test#@ise of homogeneity) was applied.
The relationship between the variables was examingti correlation analysis
(Pearson's phenotypic correlation coefficient). Biemetric calculations and notations
required to process the data were done in accoedafith the statements of SVAB
(1981) and HUZSVAI (2004-2010).

The results obtained during the examinations wikrstiated in tables or in charts and
the element-number was also indicated. The sigmfidifferences (P <5%, P <0.01%)
were marked with different letters, or illustraiadhe form of a matrix in the Annex.
The term "body condition score” was occasionallgdus a short form as "BCS" in the

text of my paper.

The examination of BCS repeatability and heritabilty

| tried to find the answer for the question conaggrthe accuracy that can be expected
with regard to the annual individual average BChievahe following year. The annual
average BCS data of 39 mother goats in three ssigeegears were taken into account
for the examination. It was carried out on the fammere the method was developed
(Farm No 5). The repeatability of the BCS valwas determined by the method of
ANTAL et al (1978).

Next | examined BCS heritability in mother-daughtemale goat pairs on the same

farm. In doing so the annual individual average B@&ues obtained by the
repeatability examinations were used. The BCS ddality examinations were carried
out by using the data of 39 mother-daughter fenpales applying the method of
ANTAL et al (1978).



The examination of milk yield heritability
The heritability of milk yield was examined in 39ther-daughter female pairs, for
which the annual individual milk yield date werdea into account. The method of

ANTAL et al (1978) was used for this examination.

The examination of the relationship between BCS andffspring number

| was looking for the answer how the average boolyddion of the lactating goats

changes in the examined lactation, depending omungber of offspring they had. On
each farm the mother goats were divided into grdogsed on the number of their
offspring and then the average body condition sodreach group at the time of the
examined lactation was calculated. The same pracasperformed from the combined
data of the five farms altogether.

The examination of the relationship between BCS anthctation number

The mother goats were grouped according to lactationber (1-8) on each farm and
then the average body condition score values ofjitren lactation were calculated. The
same process was performed from the combined fl&teedarms altogether.

The examination of the relationship between BCS annhilk yield

In this test, the lactation was divided into sewsi@s follows: 0-30 day, 31-60 day, 61-
90 day, 91-120 day, 121-150 day, 151-180 day, Il ey and 210 <.

Then the average daily milk yield abddy condition scorevalues were calculated for

each period on each farm. Then the body condittmmesand milk production data of

the five farms were compared.

The examination of the relationship between lactatin number and milk yield

At the time of the test period the milk productioerformance of the goats in different
(1-9) lactation was examined on the site than 4farrhs in the frame of the given time.

The mother goats were grouped according to lactatiomber on each farm and then
the average daily lactation milk yield values wdaetation for each group. The

examinations were carried out from the combined déathe five farms altogether.

The examination of the relationship between offsprig number and lactation

The mother goats were grouped according to themhau of lactation on each farm and
then the average litter size of each group wasutakd. The examination was

performed from the combined data of the five faattegether.



The examination of the relationship between BCS andge

Fort he analysis the age of the goats was takehgeoups were formed ranging from 1
to 8 years on each farm. Differences in averagatiao body condition scoreswere
searched for between these groups on each farm.

The examination of the relationship between BCS, &jand offspring number

Based on the total data from the five farms theh@iogoats were grouped by age. In
these groups the average lactatbmaly condition scoreswere examined as well as the
litter size. Then the goats were grouped accortbritpe number of their kids born at a
time, (one-, two-and three-kid group). Thedy condition scoreswere examined with
regard to the age of the mother goats in each group

The examination of the relationship between BCS, agand milk yield

Fort the analysis the mother goats were classiidd age groups based on the
combined data from the five farms. Then the dailgrage lactation milk yield (kg milk

/ day / female) was defined for each age group &l ag the average lactation body
condition score.Changes of milk production (milk yield) and bodynddion were also
analyzed according to age.

During these examinations the analysis of variamage performed to detect differences

between the values, while to find tightness theetation analysis was used.

3. MAJOR OBSERVATIONS OF THE PAPER

1. Developing a body condition scoring system fora&nen goats

Unlike other methods, ours examined not only thesctes and fat padding of the loin
and rump but also the condition of the chest, flaarkd haunch visually and also with
firm fingertip pressure.

The scale is ranging from 0.5-4.5 increasing by Ulte essence of the classification
could be summed up as follows:

With a 0.5 BCS the animal is ,bone-and -kin”, iteaace for survival is very little. A
deep concavity can be seen clearly at the loinwéxn the spinal process and the
transverse process of the femur. The flank is heaarved.

Between 1.0 and 1.5 groin part (from the lastailthie pelvis) the exterior hip corner

and the ribs are palpable as a sharp bulge, thk ifadeep. The animal is very skinny.



2 BCS: the bones are palpable as less sharp b@gethe groin part, from the spinal
column onto two sides medium-sized muscle laygralpable, contemplating a mild
concavity from behind. There is no suet coveringe Tlank is determined.

2.5-3 BCS: the animal is in an average conditiaither too fat nor too thin. The
muscles fill he space on both sides of the spinkecay a slight bulge can be felt. The
flank is not deep, the ribs are somewhat covered.

3.5-4.5 BCS: the thick muscle and a tallow layeeg round form to the groin part,

the bone borderlands and the ribs are tallow-caldiree flank is hardly visible. The
animal grew fat.
Considering the body condition scores of the exanhithree years the value of the
repeatability coefficient is (R) = 0.65 (P <0.03hat means the animals in the same
keeping system are able to repeat their body comdgicore with good safety, year by
year.

2. Correlation examinations by farms

* The relationship between BCS and offspring number

Based on the results of the Saanen goats in thé&areh | concluded together with the
increase in litter size the average body condi(iB&S value) of the lactating goats
decreased significantly. This finding was truehbér the well-fed goats in good
condition (Farms No 1, No. 3 and 5) and the undaisbed poor conditioned goats
(Farm No 2: r =-0.37, P <0.01). Of course, inecasgood condition the BCS decrease
occurred in higher values. However, if the averbgdy condition score of goats with
one kid was very weak (1.70), the condition of giheup of goats with two kids did not
deteriorate further.

At more significantly lower rates the body is nonder capable of any kind of
production (milk, offspring). The highest litter mber was achieved on the farms
where the goats had an average lactation body ttomdicore values were: 3.20 to 2.65
in case of goats with one kid, between 2.8 and thxZ@se of goats with two kids, and
2.38 to -2.00 for goats with three kids. On thesenk the average litter number (1.99 to
2.03) was above the value typical for the specie8)( On farms where the average
lactation body condition values were under 2 BC&dhwas no triple kidding and the
litter size typical for the species was not reach®ELLADO et al (1994),



LEGINBUHL (1996), Pryce et al (2000 and 2001) andI®ND et al (2001) reported
on such relationship of the body condition score thre reproductive traits..

* The relationship between BCS and lactation number

Considering the relationship between the lactatiamber and the average lactation
BCS it could be observed that the lactation nunaficted the body condition of the
animals (BCS value), that is with an increasingaacn number the body condition

score of the mother goats decreased. This statepnewed to be true in good average
condition score (2.81) stocks (r =-0.27, P <0&id poor condition (BCS 1.98) stocks
as well (r = -0, 31, P <0.01). Where the animalsengoperly fed (Farms 1, 3 and 5),
the stock was in good condition (BCS averages:,2&8, and 2.30). The BCS values
were the highest on Farm 1 considering each lactatumber. The animals of Farms 2
and Farm 4 were in the weakest body condition (BCS6, 1.74). In this case, due to
insufficient feeding, even the young mothers weareweak condition, not only the

elderly.

« The relationship between BCS and milk yield duringactation

The body condition of the mother goats (BCS valw)ed during the lactation on each
farm. The highest milk production was observed am¥1, where the BCS value was
2.5 in early lactation (00-60 days), it was arouihd in mid-lactation (60-120 days),

while in the last third of lactation it was 3 omsewhat highe(Table 1).

Table 1. BCS values with regard to lactation on fig farms

Lactation “X+s
interval 1. 2. 3. 4, 5.
(days) n =56 n=17 n=45 n=17 n =380
0-30 2,50+ 055a| 1,66+x0,62b = 1,65+ 0,79 b
30-60 2,57+ 0,56 a 1,7%050b - - 1,74+ 0,69 b
60-90 258+048a| 1,6+x0,56b = 2,16+£0,39¢ | 1,79+ 0,68 b
90-120 2,68+ 0,68 a 1,620,554 b 2,3%0,61a | 1,680,41b| 1,920,76 b
120-150 2,77£0,73a| 1,84+x050b | 2,26+x0,68c | 1,73+0,49 b| 2,29+ 0,75 ¢c
150-180 3,00£080a| 2,12059bc| 2,3k062b| 1,640,45c| 2,3%0,72b
180-210 2,75+ 0,72 ab| 2,23+0,53 b | 2,46+ 0,56 ab| 1,56+ 0,40 c| 2,61+ 0,77 a
210 < 3,07£0,75a| 2,5& 0,67 abc| 2,49052a| 15&¢0,40d| 2,72 0,70c
Condition lact. av. 2,815;71 1,989,60 2,389,59 1,7490,47 2,240,79

The values marked with various letters are sigaiftty different (P < 0.05) within a lactation petio
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The following milk production values associatedhwit 2.57 - 2.51 to 2.25 kg milk /
day / female goat. These values were approachidoimther farms in relation to both
the body condition score and milk production (FaBrand 5).

The higher the difference from these BCS values avathe other farms, the higher the
level of milk production decrease w@able 2). According to my results when the body
condition of the animals was poor (low BCS valudert the lactation peak was reached
early, around the 20day, therefore the milk production started to dase significantly
very soon (Farm 2: r = 0.50; P< 0.01). In caseanfdybody condition (high BCS value)
a small peak could be observed around tH2d&y, after that the production decreased
gradually and slowly (Farm 1 and 5). A significald@crease occurred only around the
200" day.

Table 2. Daily milk production with regard to lactation on five farms
Lactation Xts
interval 1. 2. 3. 4, 5.
(days) n =56 n=17 n=45 n=17 n =80
0-30 2,36+ 0,67 a| 3,63+ 0,84 b S 2,45+ 0,46 a
30-60 2,52+0,82a| 3,260,53b - - 2,74+ 087 a
60-90 2,42+ 0,77 a | 2,84+ 0,60 a S 1,33+ 0,45b| 2,57+ 0,85 a
90-120 2,49+ 0,75ab| 2,88 141a] 2,230,68b | 1,080,42d| 2,340,99b
120-150 2,51+ 0,78 a | 2,00+ 0,76 b| 2,28+ 0,67 ab| 0,79+ 0,43 d| 2,37+ 0,92 ab
150-180 2,42+0,80a| 1,480,49b| 2,3¢058a| 0,780,45c| 2,1%0,68a
180-210 2,39+0,32a| 1,19+ 0,60 b| 2,10+ 0,62 ac| 0,45+ 0,35d| 1,97+ 0,60 c
210 < 2,25+ 0,69a| 0,820,35b| 2,06058a| 0,3&0,19b| 2,02091a
Condition lact. av]  2,43372 1,916,99 2,209,62 0,869,52 2,179,88

The values marked with various letters are sigaiftty different (P < 0.05) within a lactation petio

In this case it was typical that a stronger negatierrelation appeared between the
body condition scores and the milk production aatlyhe end of lactation. The decrease
in the milk production resulted in the increas¢hi@ body condition scores (r = -0.38).
The poorer the BCS of the stock was, the strongeraffect of the BCS on the milk
production became.

The animals are able to produce an adequate ambumitk if they are fed adequately
and they are kept in a body condition in consistenith their lactation period.

My results confirm the statements of the publiaatian professional literature (PRYCE
et al. 2000, 2001; FREDRICK 2004; MEYERS-RAYBON,020 SPAHR 2005),
although | found higher values at the beginninghef lactation while somewhat lower

values at the end of it.
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* The relationship between milk yield and lactation mmber

Varied by farms, the highest amount of milk wasdo@ed in the third, fourth and fifth
lactation of the goats, then their production Iieltk as described in the publication by ,
VARKONYI and ATS (1984). In case of the goats witte best body condition (Farm
3:2.38; and Farm 5: 2.81 average lactation BCS) ghaduction values of the
neighbouring lactations did not differ significanirom the peak production of the
actual lactation, which means they are able to ywechigh throughout several years
(Table 3).

Table 3. The relationship of the average daily laetion milk yield and the number
of lactation by farms (milk kg/mother goat/year)

Lactation Farm 1 | Farm 2 Farm 3 Farm 4 Farm 5
No “xxs | n “x*s | n “xzs n “xXzs n “xzs n
1 2,06t0,62 | 50 | 1,93+0,86 | 30 - - - - | 1,670,47 | 140
2 2,53t0,66 | 65| 1,85:0,89 | 15 - - - - | 2,00t0,66 | 175
3 2,670,69 | 35| 2,20:0,93 | 20| 2,20+0,50 | 105 | 0,86+0,48 | 10 | 2,15:0,85 | 205
4 2,54:0,71| 10 | 1,60:0,87 | 10| 2,45:0,54 | 65 | 0,76:0,42 | 25 | 2,750,56 | 205
5 2,29:0,89| 40 | 2,56t1,15| 5 | 2,040,48| 25 | 1,7+0,62 | 30 | 2,20t0,68 | 100
6 2,45t0,38 | 15 - - | 1,3%0,78| 15 - - | 2,3#0,44| 20
7 - - | 2,651,12) 10| 1,180,16| S5 | 0,52t0,35| 5 - -
8 2,15:0,96 | 10 | 1,30:0,54| 5 | 3,16t0,61| 5 | 0,69:0,36| 15
9 - - . - [ 1,630,10] 5 - - -

Average 2,35 - 1,91 2,20 0,86 2,19

n = number of measurements

There was no significant difference in milk prodant from the third to the fifth
lactation on Farm 3 and from the second to théndadtation on Farm 1. On the farms
where the lactation average BCS was somewhat Idwarm 5: 2.24), the fourth
lactation peak was significantly different from theighbouring values, however it is
remarkable that the mother goats produced the &iglaenount here (2.75 kg
milk/mother/day; r = 0.31; P<0.01) in this peridche production of the animals with
poor body condition due to poor nutrition fell baokfar behind that of the animals with
good body condition and the production was unba@dndhey were not able to fulfil
the production that can be expected from them lsecafitheir genetic endowments and
the lactation number (Farm 4: the peak productibthe fifth lactation was only 1.70
kg milk/day/mother goat).
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* The relationship between litter size and lactatiomumber

During the first lactation the mother goats did nmtoduce the litter number

characteristic for the species (1.8) on either fartre highest number of kids was born
during the third, fourth and fifth lactations, howee in this period the average litter

number by lactation showed significant differenoesach farm (1.5-2.5ZJable 4).

Table 4. The relationship between litter size andakctation number by farms

Lactation Farm 1 Farm 2 Farm 3 Farm 4 Farm 5
No “X+s n “X+sS n “X+sS n “X+sS n “X+s n
1 1,73:0,45| 14 | 1,71+0,48 | 6 - - - - |11,65-0,48 | 49
2 2,00:0,51| 15| 2,66:1,15| 3 - - - - 11,83:0,58 | 43
3 2,14037| 7 | 2,0+0,81| 3 | 1,660,65| 21 | 1,50:0,70 | 2 | 2,06:0,55| 57
4 2,00:0,00| 6 | 2,5+0,70| 2 | 1,850,68| 13 | 1,40:0,54 | 5 | 2,40+0,85| 39
5 2,00:0,66| 8 | 3,0000,00| 1 | 1,40+054| 5 | 1,50:0,54| 6 | 2,52:0,48 | 21
6 2,00:0,00| 4 - - | 1,33:0,57 | 3 - - | 2,00:0,00| 11
7 - - | 2006141 | 2 | 2,0000,00| 1 | 2,06:0,00 | 1 - -
8 2,00:00,96| 2 | 3,0a:0,00| 1 | 2,0a+t0,00| 1 | 1,33+0,57| 3 - -

Average 1,99 2,15 1,68 1,47 2,03

n= number of mother goats

* The relationship between age and body condition st

When examining the changes in BCS with regard ¢oibreasing age it was observed
that the mother goats were in the best body canditi all age group on farm 1. Here
together with the increase of the age the body itondscore (BCS value) of the
-0.31; P<0.8ince on this farm the milk

production was significantly higher compared tottlod the other farms, we can

animals was gradually decreasing (r =

conclude that the body condition score measured hgrage groups are adequate in
case of Saanen goats in Hungary. These valuesapereached by the mother goats of
Farm 3 and Farm 5. The BCS values of the animalsasms 2 and 4 were very low,

especially from the age of 4 years. The 2-4-yedraplimals were in the best condition,
differing by farms. After the mother goats reacliee€ir best condition (between their

age of 2-4) a continuous BCS decrease followedhegevith the advancing age.

3. Correlation examinations on the five farms altogther

* The relationship between BCS and litter size
When looking at the analysis carried out by the lomed results of the five farms it can
be observed that the lactation average was theesigfBCS 2.54) in the group of

mother goats with one ki@Figure 1). It was the expected result since it is natural that
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bearing and feeding one kid as well as producisg tailk do not load the body of the
mother that much as that of the mothers havingawinplets or more. The average
body condition score of the goats having twins ided significantly (2.31) compared
to that of the goats having one kid, and the BC8hefmothers of triplets also followed
this tendency (2.03). Mother goats having 4 or @&kivere in definitely deteriorated
condition (1.40; 1.78).

one kid  two kids three kids four kids five kids

The mother with

Figure 1. The lactation average BCS of mother goatsccording to the number of

kids on the five farms altogether
The values marked with various letters indicate shgnificant differences between the adjacent and
farther values (P>0.05)

To sum up, it can be declared that together wighgtowing number of births the BCS
decreased significantly. It was justified by theulés of the correlation examination,
which showed an intermediate strong negative caticgl between the litter number and
the lactation average BCS (r = -0.27; P < 0.01is Hatural that bearing more kids and
consequently producing more milk exhausted the erofjoats. It is necessary to
endeavour the mother goats having more kids dolos® as much of their body
condition compared to the mothers having only oik k practice it means that the
quantity and quality parameters of their feed minet adjusted to their increased

demand.

* The relationship between BCS and lactation number

In this examination, the relationship of the averdmpdy condition score of each
lactation and the lactation number were comparasgdan the values of the five farms
altogether. The animals had the best condition reészores in the second lactation
(BCS = 2.52)(Fig. 2) with significantly higher values than in the firshe (BCS =
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2.32). This was probably because the female goate wmseminated when they were
too young and they were not mature enough for @egyn Subsequently, the average
value of BCS decreased significantly and in thénfiictation it only reached 2.16.
Surprisingly, the BCS value of the mother goatgheir sixth lactation was slightly
higher than the ones in their fifth lactation. Tha be explained by the fact that there
were no sixth-lactation mother goats on the tworlyoperforming farms (Farm 2 and
Farm 4). The BCS value of the mothers in the sévant eighth lactation was very low
(1.57 and 1.74) The statement about the fact tgsther with the increasing lactation
number and with the advancing age the BCS decrgased0.17, P <0.01) was also
true for total rating of the five farms. Consideyiall the data of the five farms we found
that the correlation was weaker than separateagh farm (Farm 1, 2 and 3). This can
be explained by the effect of the farms, whichuaficed the relationship, especially in

feeding, and significant differences were foundeanh farm.

252 534

Number of lactation

Figure 2. Body condition scores by lactation numbeon five farms altogether
The age/lactation number consistently influenced BCS values until the fifth
lactation, later, in the sixth lactation, an in@edollowed and then a significant decline.
The influence of age/lactation number on the BCSmiantioned in the work of
GYORKOS at al. (2003) as well as MEYERZYBON (2004). The body condition
scoring and surveying was highlighted by ROCHEIl.a2904). My results confirm the

findings of the above mentioned publications.

* The relationship between milk yield and lactation mmber

The total assessment of the data of all five facmeers the individual differences of the
farms and the milk production tendency in the sssee lactations was performed as
expected (Figure 3). The milk production increasatll the fourth lactation (2.46 kg
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milk/day/mother goat) and then a decrease followd@LNAR and MOLNAR (2000)
concluded the same results.

Milk yield

1 2 3 4 5 6 7 8 9

Number of lactation

Figure 3. The relationship of the average daily mK yield and the lactation number
on all five farms (milk kg/day/mother goat)

The peak production was significantly higher th&e theighbouring values. Milk
production decreased from the fifth lactation withsignificant differences. The milk
production of mother goats in their seventh laotativas the same as that of the first-
lactation mothers. The milk yield produced by mashen their ninth lactation was
hardly less than that of the firs-lactation motigeats. Base on that we can conclude
that it is worth keeping the 7.-8.-9-lactation n@tlgoats in production when they
perform these values. It must be noted though, tthatrate of such animals was not
high. Because of their high life-expectancy | swgjgkeeping their offspring in
production as well. The correlation examinationtloé milk yield and the lactation
number indicated a weakly intermediate, positivatienship from the first to the fourth
lactation. (r = 0.26; P<0.01), while the milk yieMhas growing. Later, together with the
increase of the lactation number, the milk yieldréased and the relationship became
negative (r = -0.16; P<0.01).

* The relationship between litter size and lactatiomumber

On the basis of the assessed data of the five fdittes number was the highest with
the mother goats in their fourth and fifth lactatiovith a fourth-lactation peak 2.18 (r =
0.16; P <0.01), however the litter size of the mneotdpoats in the third and sixth lactation
did not differ significantly. The highest litterze was experienced in the fourth and fifth
lactation by SCHANDL (1947); SUBERIES et al, (1988FHERIX, (1990);
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NIZNIKOWSKI et al, (1994), as well as CREPALDI (199 From the sixth lactation
the decrease in litter number was gradual;, howdverchange did not prove to be
significant. The litter size of the mother goatshe second and third as well a sin the
seventh and eighth lactation was very similar, éf@e no significant changes were
experienced between them (Figure 4). Accordingljomcluded that it is also worth
keeping 7 and 8-lactation animals in productiorcase they produce the litter size as
found in the research. Since the number of kids a@sve the value typical for the

species | suggest keeping their offspring in prdidacas well.

Litter-size

1 2 3 4 5 6 7 8

Number of lactation

The values marked with various letters are sigaiftty different (P < 0.05)
Figure 4. Litter-size with regard to the lactationnumber on the five farms
altogether

In the examination the litter size values by laotat were higher than that of the Alpine
goats described in the publication of CREPALDI Ief1899). These results (except for
the first lactation goats) exceed the litter sizdue (1.8) characteristic of the Saanen
type as defined by MOLNAR and MOLNAR (2000).

* The relationship between age, BCS and litter size

Based on the total data the litter size of the &y#d mother goats (1.84) increased
significantly compared to that of the one-year gtcits. The BCS value also increased
however not significantly (2.53). The increase lué titter size lasted until the age of

five years, with a significant increase until thgeaof four years (Figure 5). Together
with this the BCS value significantly decreasede Highest litter size can be seen with
the four and five-year-old animals (2.19), and vhkies hardly differ from each other.
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Besides, the BCS value did not change either (28 litter-size of the six-year-old
mother goats are smaller (2.03), however still igh hevel.
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Figure 5. BCS and litter-size values with regard t@age

Based on the above results | concluded that theyda6-old mother goats were on the
peak of their performance. In case of the 8-yedrrobthers the litter size was already
significantly smaller (1.87), but the values ssiimewhat higher than that of the two-
year-old animals or the average value defined gisayfor the species (MOLNAR and
MOLNAR, 2000). With the advancing age the BCS vatiiethe mother goats kept
decreasing. The 7-8-year old mothers were ablesttopn well with very weak body
condition (BCS = 1.8). Based on their results, heaveit is suggested to keep them as
well as their offspring in the production.

The changes of ideal body condition (BCS value)edelng on age was observed by
GYORKOS et al (2003) (cows) and MEYERBAYBON (2004) (goats). To follow this
according to age/lactation number helps the anitmajserform corresponding to their
age. (CHITTAPRIYA et al, 2004).

Based on all this | concluded that the BCS valuthefmother goats decreased as their
age advanced (r=-0.22; P<0.01). The litter sineeased until the age of five (r= 0,31;
P<0,01) while it decreased with mother goats ottlan five years (r= -0.24; P<0.01).

The body condition score value influences the nurobétter (r=-0.23; P<0.01).
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The mother goats having one kid were in the bestliion in each group; compared to
them the BCS values were significantly lower witbthers having two kids in most age
groups (Figure 6).

|-‘-Mother with one kid === \other with two kids Mother with three kids

BCS

Figure 6. BCS values with regard to the age and théter size
The values marked with various letters are sigaiftty different within the given age (between greup

The values of mothers having three kids were sicamtly poorer even to that of the
mothers with two kids, in most age-groups (3-4-&l @iyear-old). The strongest
relationship between age and body condition coelalserved in mother goats having
three kids (r = -0.22; P<0.01).

* The relationship between age, BCS and milk produabin

The milk production of the two-year-old mother goaias significantly higher than that
of the one-year-old. The BCS value (2.53). was dls® highest then. In this age
together with an improving milk production the bodgndition improved as well

(Figure 7). This milk amount did not exhaust thelypof the mothers. The 3-to-five-
year old mothers produced the most milk, with akpaathe age of four (2.49 kg
milk/day/mother), a significantly higher value thdrat of the three-year-old mothers.
That achievement was accompanied by a significactedise in BCS value (2.19).

The process is understandable, as published by BBEB1999), the milk production

and fat accumulation trend are converse. The mibkiyction and BCS value of the 6-
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to-8-year-old mother goats decreased further viighadvancing age, however the 7-8-
year-old gave the same amount of milk as the 1&2-g&l, although along with a poor
BCS value (1.8). Based on the above, | concludatiglderly mother goats performing

these amounts are worth being kept in production.
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Figure 7. Milk yield and BCS values with regard tothe age

The relationship between age and milk yield intediae strong positive between the
ages 1-4 years (r = 0.33), while above the agey#dats, when the milk yield declined
with the age, the relationship turned negative (021); (P<0.01). The four-year-old
mother goats produce the most milk also accordinB@DO (1959), MELLADO et al
(1991), CREPALDI et al (1999) as well as ZUMBO &(2004). This period was put
earlier than that by FINLEY et al (1984), MAVROGENI and
PAPACHRISTOFOROU (2000). Looser intervals were gitag SCHANDL (1966).
Based on my results, | concluded that the milk potidn and as we could see above,
the litter number of the one-year old mothers wagaificantly lower than that of the
two-year-old, at the same time their BCS value lea®r as well. It could be explained
by the fact that probably they were taken into pibn too early. In case of the two-
year-old mothers the significant production inceeass accompanied by an increase of
their body condition (increasing BCS).
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» The heritability of BCS and milk yield

In the examined stock (Farm 5), a BCS heritabilityh’= 0.20 (P <0.05) was found,
which is a low value (poor heritability) under thalues described in the work of other
authors. VEERKAMPF et al (2001) foud=0.38 value in goats. GALLO et al (1999)
determined the BCS heritability values in a widetge (A= 0.24-0.45).

When considering milk yield a value &f = 0.22 (P<0.05) was found in the given
stock, which means the heritability of this paranetlso indicated a poor heritability,
according to my results. BOICHARD et al (1989) fdumvalue of h= 0.31 in Saanen
goats.The values given biKENNEDY et al (1982) were rather different by sgescand
types (0.19-0.68).

The deviation from literature data suggests thataiivironmental impacts have a much
larger role in the development of body conditiord asf milk production. The two

effects can be considered together during the brgedork.

* The issue of age and/or lactation number
Based on the age and the lactation number comparisancluded:
- The whole number values of the ages of the motbatsgn the same lactation
were the same as the number of lactation;
- The mother goats were in the best body conditiothatage of 2 years and in
lactation 2;
- The highest litter number was achieved when thdsgoare at the age of 4-5
years and in the 4-5 lactation;
- The highest amount of milk was produced at the @fgé and in the fourth
lactation.
The examinations were carried out with the Saargaisgin the research by counting
with both parameters (age — lactation number) angotl the same conclusions.
According to that | concluded that it can be sudint to count with only one of the

prolificacy and milk production influencing pararaet when examining the stock.
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NEW SCIENTIFIC RESULTS OF THE RESEARCH

During my examinations based on Hungarian Saanahsjocks | found the following
new and novel scientific results:

1. I worked out a body condition scoring system foSaanen goats (body condition
score — BCS value), which facilitates the assessmemnd judgement of the body
condition and milk production features of the animds as well as the decision
whether the animal is suitable to be involved in th production and breeding. The
value of repeatability coefficient is stronger tharthe medium one (R= 0,65).

2. | found that the highest amount of milk was prodiced on the farms where the
BCS value was 2.5 at the beginning of the lactatiof®-60. day), 2.7 in the middle of
the lactation (60-120. day) and in the last third bthe lactation 3 or slightly more.
They were associated by 2.57 — 2.51-2.25 kg milkajdmother milk production
values during the lactation.The highest the difference was from these BCS gatune
the other farms, the higher the level of the desweia milk production wadf the
average lactation body condition score of a stockas lower than 2 BCS value, the
animals were not able to perform the milk yield andlitter number expected from
them due to their genetic endowments and type trast In this case they reached the
lactation peak very early, on around thé"203d" day; later the milk production
decreased significantly, while in a stock with gdmmtly condition the peak production
was achieved around B@ay followed by a slight decline only.

3. On the basis of my resultgoncluded that the highest litter number was acleved
by mother goats in their a 4th-5th lactation at theage of 4 or 5(2.18 by lactation
number, and 2.19 by the years of age); this littenber increase was achieved beside a
significant BCS decline (2.19).

It was confirmed that the mother goats in theirfourth lactation or in their age of
four years produced the highest amount of milk (2.46 and 2.49 milk
kg/day/mothergoat), and theeak production was reached beside the significant
fallback of the BCS(2.20 and 2.19). On the basis of my resukisncluded that the
mother goats in their second lactation and in theisecond year of age had the best
body condition (BCS value 2.52 and 2.53), while their milk prodowtsignificantly
exceeded that of the mothers in their first laotatind first year of age.

4. | found that theBCS heritability is weaker than the averageand their value can

be significantly affected by the environmental ¢ast (feeding according to needs).
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PRACTICAL USABILITY OF THE RESULTS

Considering the present situation of goat farming goat-milk production in Hungary
as well as the possibility of the development Iadoded that my result are suitable to
introduce and use in everyday practice

Based on my results | concluded the body condisigstem developed for Saanen
goats can be applied well and if the results ofgk@minations are taken into account
that may serve the improvement of the milk procarcais well as the prolificacy.

Based on my results | suggested at which BCS thtbengoats should be kept in the
different periods of lactation in order to reachagmimum of milk production.

In my paper | pointed out the significant decreasthe body condition score of the
goats, beside a growing litter size. That is whgpacial care must be taken in the
nutrition of the mother goats with more kids. | raaa suggestion at which BCS the
mother goats should be kept when having 1, 2 ad8 &t a time.

The elderly, 7-8-year-old mothers (and their ofiisgy are also worth keeping in
production if they are able to achieve the redtsk yield, litter size) as experienced
during the research, which means they reach thdupton of the 1-2-year-old.

| pointed out that the average lactation body cioriscore of the animals must not
fall under 2 BCS value, because they will not ble &b achieve the milk yield and litter
size that could be expected from them due to tenetic endowments and type traits.

| concluded which year / lactation the mother ggateduce the highest amount of
milk (in the 4th) and, compared to that, how many®production can be expected in
the following lactations.

I concluded which year / lactation the mother ggatsluce the greatest number of
kids (4.-5.) and what BCS values belong to them.
| called the attention upon the fact it would bé#isient to count only with the lactation
number or the age (as a factor influencing praii and milk production). | carried out
the examinations with both parameters and | comdutie same.

The milk production and litter size of the 2-yedd-(2"%lactation mother goats was
significantly better than that of the 1-year-old' lactation mothers. At the same time
they reached this significant production growthitbesan increasing BCS value. It
suggests the possibility that they were taken prtaluction too early; the body of the
one-year-old animals are more exhausted by thenprexy, birth and milk production,

even at lower values.
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