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1. GENETICS AND BREEDING

RESEARCHES REGARDING THE STUDY OF THE BOMBYX MORI L.
HYBRID COMBINATIONS FOR THE SPRING REARINGS

CERCETARI PRIVIND STUDIUL COMBINATIILOR HIBRIDE BOMBY X
MORI L. DESTINATE CRESTERILOR DE PRIMAVARA

ALEXANDRA MATEI', GABRIEL LENGHEL', MARILENA CONSTANTINESCU",
CRISTIAN UNGUREANU', GEORGETA DINITA?

!s.C. Sericarom S.A. Bucharest, Romania
2 University of Agricultural Sciences and Veterinary Medicine Bucharest, Romania,
Faculty of Animal Science

Key words: silkworm, hybrid combinations, heterosis, shell cocoon weight, fiber length.
SUMMARY

The assurance of the genetic progress within the silkworm populations is made by applying the
selection for the closed reproductive animal populations and by controlling the copulation.
The cross-breeding is a widely spread sericulture method, used to increase the quantitative and qualitative
cocoon production.

These theoretical ideas were the foundation for the process of obtaining the simple hybrids S8 x
AC29/T (Ana 1), AC29/T x S8 (Ana 2), AC/T x B1 (Cislau 1), B1 x AC/T (Cislau 2).
Using crossing methods twenty F1 hybrid combinations were created. Out of these the simple hybrids were
chosen as they present uniform and stable characters, marking hybrid vigor. These hybrids were created for
the hilly and plain areas.

Out of twenty hybrid combinations, obtained by the crossings between five silkworm races with
Japanese and Chinese characters, two reciprocal and direct hybrids stand out, with the following
characterization:

- hatchability: 94,7 — 97,5 %;

- cocoon production/box: 29,2 — 3,8 kg;

- raw cocoon weight: 2,298 — 2, 439 g;

- fiber length: 1268 — 1410 m;

- reeling silk: 42,1 — 46,8%.

The heterosis has influenced the main larvae biological qualities and the cocoon’s technological
characters.

1. MATERIALS AND METHODS

The first stage to create hybrids was the parental races selection, based on their
own performances. In this stage there were strictly studied twenty Japanese races (AB,
J90, B1, N5, N1, SK2, S8, Fuyo, Hebar 1/18, Vratza 65) and Chinese races (B75,
AC29/T, AC, AO, B2, P4/T, N2, Tokay, V66, Hebar 211). Five silkworm races (AC29/T,
AC/T, B75, S8, B1) were chosen as hybrid parents based on characteristics with
significant influence upon the quantity and quality of the cocoon production. From their
crossing twenty F1 hybrid combinations were obtained which were studied for two years.
Each hybrid was reared within three cycles of 0,5 g eggs, following the technical and
optimal directions of silkworm rearing (Tzenov P. et all, 1994; Grekov D. et all, 2005).
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Out of the 20 studied hybrids, 4 stood out based of their qualities: S8 x AC29/T (Ana 1),
AC29/T x S8 (Ana 2), AC/T x B1 (Cislau 1), B1 x AC/T (Cislau 2).

The data in the paper work, presented from a statistical point of view, represent
the average of the two years of study, using the witness hybrid Triumf for data
comparison. In the same time, the heterosis intensity was calculated comparing the results
with the midparent value (MP) and the higher parent (HP).

2. RESULTS AND DISCUSSIONS

Analyzing the data from the table 1, it shows that hatchability has values between
94,7-94,5%, always being above the witness’ values. The cocoon production is
statistically significant, being higher then the one of the witness. The maximum values of
33,67 kg/box and 32,27 kg/box belong to S8 x AC29/T and B1 x AC/T hybrids. It is
remarkable for this character a positive heterosis, having between 22,4-45,42% more
then the hybrids average and between 18,9 — 28,34 % more then the best parent.

The raw cocoon technological characters are specified in table 2. The raw cocoon
weight is between 2,2 — 2,4 g and the shell cocoon weight is between 483-511 mg. The
new hybrids present higher values then the witness hybrid, statistically significant, for
both of the characters. Analyzed from the heterosis perspective, it also stands out positive
values for these characters.

There were recorded high values for dry cocoon weight: 910 and 1049 mg (Table
3). The cocoon size is evaluated by the size of the two longitudinal and transversal axles.
The hybrid longitudinal axle measures 3,56 — 3,80 cm and the transversal axle 1,99-2,14
cm. The silk fiber characteristics (Table 4) show a fiber length of 1268-1410 m and a
reeling percentage of 42,1-46,8%.

For the two analyzed characters, the new hybrid combinations have superior
values then the ones of the witness and a powerful heterosis effect. The obtained data
are framed into the parameters accepted by the international scientific paper works
(Bentea M. si colab.,2008; Matei A. si colab., 2007; Matei A. si colab.,2006; Rajann
K.L., Puttaraju H.P.,1998; Gupta B.K. si colab.,1992; Won — Bon Jeong si colab., 1990).

Table 1
The hatching and the cocoon production for the new hybrid combinations
Hatching (%) Cocoon production/box (kg)
Hybrid Heterosis (%) Heterosis (%)
X+ Sx MP AP X £ SX MP MP
S8xAC29/T | 975+0,17 +5,25 +374 |3367+12147 | +22,40 +18,9
AC29/T x S8 955+0,11 " +2,99 +1,25 31,08 +3,326 +15,24 +11,3
ACIT x B1 96,5+ 0,80 +2,73 +1,39 29,20 +1,133 7 +31,10 +21,36
B1x AC/T 94,7 +1,03 +4,74 +382 [ 3227+22027 | +4542 +28,34
Witness- 938+1,2 - - 26,60 +£1,123 - -
Triumf

"P<0,05 "P<0,01;" P<0,001
MP: midparent; HP: higher parent
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Table 2

The raw cocoon technological characters for the new hybrid combinations

Raw cocoon weight (mg)

Shell cocoon weight (mg)

Hybrid Heterosis (%) Heterosis (%)
X £8X MP HP X £8X MP MP

S8 x AC29/T | 2312+45™ +6,40 -0,31 483 +7 +8,00 +2,02
AC29/T x S8 | 2298 + 46~ +2,40 -0,94 511+6 +3,65 +2,66
AC/T x B1 2408 +48 " +10,45 +3,79 497 + 6 +10,60 +7,80
BLxAC/T | 2439+49™ +11,8 +5,12 507 +7 +12,90 +9,90
Witness- 2147 + 45 - - 435+ 6 - -
Triumf

"P<0,05 "P<0,01; " P<0,001
MP: midparent; HP: higher parent

Table 3

The dry cocoon technological characters for the new hybrid combinations

Dry cocoon weight (mg)

Longitudinal axis (cm)

Transversal axis (cm)

Hybrid

Heterosis (%)

Heterozis (%)

Heterozis (%)

X £Sx MP HP X+ Sx MP HP X£Sx MP HP
SBx 910 £ 29 w41 | +033 3641005 | +11 | -37 | 204002 | 049 | -599
AC29/T
AC29/T x 92121 154 | +154 356002 | 11 | 58 | 1,99£002 | -1.90 | -9.00
S8
AC/ITxBL | 102431 | +184 | +145 | 379%004 " | +35 | +026 | 209:003 | +0.96 | -7.10
BLXAC/IT | 1041£23° | +209 | +173 | 3802005 | +38 | +05 | 214005 | +8.60 | -4,80

Witness - 864 + 20 -
Triumf

- 3,51+0,01 -

- 2,15 0,01 - -

"P<0,05; " P<0,01; " P<0,001
MP: midparent; HP: higher parent

Table 4

The fiber technological characters for the new hybrid combinations

Filament length (m) Raw silk (%)
Hybrid & Sx MI;eterosis (%l)-lp X + Sx MI;eterosis (:\//(33
S8 x AC29/T 1268 +32 " +2,01 +1,42 21+147 +8,21 +5,00
AC29/T x S8 128020 " +6,28 +1,50 42+15" +12,00 +8,76
ACIT xB1 1384 £24 +8,72 +1,33 462137 +13,30 +10,00
B1x AC/T 1410 €227 +10,3 +1,10 46,820 +3,40 +10,20
Witness-Triumf 1185 + 32 - - 38,2+1,8 - -

"P<0,05 “P<0,01; " P<0,001
MP: midparent; HP: higher parent
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3. CONCLUSIONS

Out of twenty hybrid combinations obtained by the crossings between five

silkworm races with Japanese and Chinese characters, two reciprocal and direct hybrids
stand out, with the following characterization:

hatchability: 94,7 — 97,5 %;

cocoon production/box: 29,2 — 3,8 kg;

raw cocoon weight: 2,298 — 2, 439 g;

fiber length: 1268 — 1410 m;

reeling silk: 42,1 — 46,8%.

The heterosis has influenced the main larvae biological qualities and the cocoon’s

technological characters.
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IMPROVING OF BROWN BREED FROM RESEARCH AND DEVELOPMENT
STATION FOR BOVINE RAISING ARAD

AMELIORAREA RASEI BRUNA LA STATIUNEA DE CERCETARE -
DEZVOLTARE PENTRU CRESTEREA BOVINELOR ARAD

MAGDIN ANUTA, SALAJEANU AURELIA, ILIE DANIELA, COSTIN L., NEAMTR.
Research and Development Station for Bovine Raising - Arad

Key words: Romanian Brown breed, improvement, adaptability, longevity.
Cuvinte cheie: rasa Bruna, ameliorare, adaptabilitate, longevitate

SUMMARY

The aim of this study was to evaluate the efficiency of improving process, adaptability and
productive longevity of one nucleus of Romanian Brown breed from Research and Development Station for
Bovine Raising — Arad along of eleven years on the plain aria. Analyzed animals have been housed free with
a feeding specific to the plain area very good balanced in energy, protein, minerals and vitamins, adapted to
the production and raising requirements. Concerning to the average milk yield obtained into the year 1997
was 6281 kg comparing with the 7908 kg milk average that has been obtained in 2007. These explain the
productive adaptation of elite nucleus comparable with standards of American Brown Swiss breed. At the
moment we start to genotype the Brown cattle from our station for the k-casein and B-lactoglobulin genes in
order to improve milk quality. The most probative act of population adaptability, formed in our research
station is the high productive level accomplished and a productive longevity over 6 lactation in condition of
plain area, known that this breed in origin and formation history has predominant comprise the mountain and
hilly areas.

1. MATERIALS AND METHODS

Research has been accomplished on the elite nucleus of Romanian Brown breed
from Research and Development Station for Bovine Raising — Arad. The herd comes
from purchase of Brown breed heifers with higher genetic potential from Sighet and
Margineni stations that has go trough a adaptive and improvement process to the specific
plain area, action concretize not only trough accomplish productions but also trough
useful zoo-economic characteristics.

All animals have been housed free with a feeding specific to the plain area very
good balanced in energy, protein, minerals and vitamins, adapted to the production and
raising requirements. During the summer time the feeding have made with Sudan grass,
30% corn silage, concentrate mixture and minerals supplements according to the
accomplish productive level. During the winter time the ratio has consist in alfalfa hay,
Sudan grass, corn silage and concentrate according productive level and physiological
statue. We have to mention that the nucleus from our station is into a continuum process
of improvement using to the artificial insemination semen from sires belong to the Brown
Swiss breed.

From 2008 we start to genotype the Brown cattle from our station for the k-casein
(CSN3) and p-lactoglobulin (BLG) genes. Polymorphism at the CSN3 and BLG genes
was detected by PCR-RFLP method described by Medrano and Cordoba (Medrano,
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1990). Detection of allelic variant both genes were done by electrophoresis in 3.5%
agarose gel stained with ethidium bromide, in a horizontal electrophoresis system. All
gels were photographed for analysis of data using gel doc equipment.

2. RESULTS AND DISCUSSIONS

In our research we take in study the accomplish production level and productive
longevity. Evolution of milk production dynamic is shown in table no.1.

Table 1
Dynamic of milk production of bull mothers during of years
Average production E.M. q . )
(kg) kg % kg %

1997 5 6281 | 234 | 3,37 - - 617 132 136
1998 4 5628 | 209 | 3,73 - - 579 134 135
1999 6 5798 | 215 | 3,72 - - 579 135 138
2000 6 5837 | 218 | 3,74 - - 598 137 139
2001 23 5995 | 236 | 3,92 - - 548 134 136
2002 15 7117 | 278 | 3,90 | 241 | 3,18 574 136 137
2003 | 22 7460 | 292 | 3,93 | 248 | 3,20 613 136 138
2004 | 26 7237 | 281 | 3,89 | 243 | 3,21 654 137 138
2005 | 28 7846 | 301 | 3,83 | 258 | 3,24 636 136 138
2006 | 26 7898 | 315 | 4,00 | 261 | 3,26 644 138 139
2007 19 7908 | 306 | 3,87 | 267 | 3,38 631 138 139

According to presented data a significant increase in number of elite animals to
the 23 exemplars it is observed from 2001 getting to a number of 28 animals in 2005. In
order to obtain such grate result we have used for the artificial inseminal bulls with
breeding value for milk yield between 120 and 126%, as we presented in table no. 2.

Table 2
Bulls used for artificial insemination

Name Cod BV% + Milk kg | +Fat kg

Hugal 49 50960 125 583 35.52
Emu 50919 126 253 36

Erivan 50917 126 700 36,5

Jessie 50952 120 542 26,7
Majestic 50953 125 866 29.9

Juvize 51524 121 987 35

Concerning to the average milk yield in charters no.1 and 2 can be observed an
ascendant curve and significant jump between 2001 and 2002, act explain trough the
entry in production of bull’s daughters belong to American Brown Swiss breed. Those
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animals form Brown Swiss breed has act on elite dairy cattle selected and adapted to our
farm conditions. The milk average over 7000 kg has been constant maintained starting
with 2002, act that explain the productive adaptation of elite nucleus comparable with
standards of American Brown Swiss breed.

Figure 1. Milk production of bull mothers during of years

Figure 2. Milk production of bull mothers vs. total livestock during of years

—&— year
—B— total livestock
—A— bull mothers

Concerning to the fat quantity it is visible a progressive increasing from 234 kg in
1997 to 315 kg in 2006 and 306 kg in 2007. If this fat quantity is shown in percent is
registered an ascendant curve from 3.3% in 1997 to 4.0% in 2006 and 3.87% in 2007.
This increasing of fat percent was influenced by the selection pressure trough used sires.
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Figure 3. Fat production of bulls mothers during of years

Protein quantity shown in percent it is concretize trough a ascendant curve from
3.18% in 2002 to 3.38% in 2007.

Figure 4. Protein production of bulls mothers during of years

Regarding genotyping of cattle for CSN3 and BLG genes in our study we find
three polymorphism: AA, AB and BB.
The results of alleles and genotypes frequencies are shown in charters 5 and 6.
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Figure 5. The frequency of CSN3 and BLG genotypes

allele A
‘Dallele B

The highest frequencies of B allele in Romanian Brown cattle were observed for
BLG gene (0.666).

3. CONCLUSIONS

The fundamental factor used in improvement and consolidation activity of Brown
breed herd from our research station was not only the selection pressure trough using of
sires and providing of optimal conditions of housing and nutrition according to the age
and physiological category but also the heterozis effect manifested.

It should be noted that in 2006/2007 year, the classification made by ANARZ, in
descending order by average milk yield, fat and protein on standard lactation in mature
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equivalent per all country, from top of the 50 cows included in milk production control 10
cows belonging to our farm. The first two cattle had a production of; 8913 and 8367 kg
milk, 348 and 339 kg fat (3.91% and 4.04%), with 303 and 291 kg protein (3.40 and
3.47%) respectively.

In selection nucleus the fat percent had a progressive increasing from 3.3% in
1997 to 4.0% in 2006 and 3.87% in 2007. This increasing of fat percent was influenced
by the selection pressure trough used sires. Protein quantity (in percent) it is concretizing
trough an ascendant curve from 3.18% in 2002 to 3.26% in 2006 and 3,38% in 2007. This
increasing of protein quantity is explaining trough use at artificial insemination of high
breeding value sires.

The calculated CSN3 and BLG A and B allele frequencies for Brown cattle until
now is pA=0.406, pB=0.594 and pA=0.333, pB=0.666, respectively (this study is
supported by project no. 299392/MADR and World Bank). The genotyping of cattle for
CSN3 and BLG genes aims the selection of superior animals, those with genotype BB, in
order to increase the milk quality in our farm.
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SUMMARY

The objectives of this study were to estimate breeding values of Romanian Simmental cattle elite
nucleus from Research and Development Station for Bovine Raising — Arad. Because in the our farm are all
needed data for a long term improvement program, we considered necessary in this paper to sketch a possible
way to improve the selection of the herd of cattle Simmental Romanian Fleckvieh type. For this we take in
consideration the following population parameters: size of selection herd; difference of selection; heritability
of interested trait; breeding value of bulls used in the process of improvement; the interval between
generations.

1. MATERIALS AND METHODS

Since 2002 the herd of Romanian Simmental dairy cattle bred which had an
average production of over 5500 kg milk (3.80% fat and 3.22% protein) to complete
lactation was inseminated with frozen semen derived from German Fleckvieh bulls bred,
tested in direction of transmission the capacity of milk synthesis, outdoor character and
qualities of fitness.

In this regard, to obtain the first generation were used to artificial insemination
the next bulls:

Table 1
Name Cod VAL% + Milk kg +Fat kg
Holster 51.424 108 404 9
Stelzig 51.309 110 753 10
Romlet 51.377 117 798 27
Repweis 57.376 101 414 8

Choosing to artificial insemination the bulls above referred have as object
improvement of external characteristics, particularly in the size, muscles, foundation and
udder correctness but not least the breeding value in direction of milk synthesis capacity.

Obtained generation was closely monitored for the development and reliability of
exterior body, eliminating the less variants at age of 27 to 28 months (heifers) by sale.

Plus variants remaining for constitute of nucleus breeding had 16 to 17 months at
first insemination (420 - 430 kg) and 25 to 26 months to first calving (550 to 600 kg).
Average of milk yield in completed lactation of those exemplars was 6875 kg milk with
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4.01% fat and 3.29% protein. To achieve this production certainly had competed the
special maintenance conditions and an optimal feeding.

Next, the entire nucleus was appreciated individual for their morpho-productive
characteristics, accomplishing the nomination of mating, using to the insemination bulls
with a milk breeding value between 117 and 127%:

Table 2
Name Cod VAL% + Milk kg +Fat kg
Hower 51.264 122 572 24
Eirich 51.375 119 976 25
Samut 51.305 122 876 35
Geber 51.387 129 1263 43
Lotary 51.185 143 1057 66
Sigmo 51.258 117 790 23
Renker 51.658 127 1546 48

Next we will describe the stages of selection and its effects. Currently the farm
has a herd of 300 cows Romanian Simmental Fleckvieh type breed whose average value
is 7154 kilograms milk in normal lactation with dispersion of 1103.62 kilograms and

276.15 kg + 34.84 kg fat.
2. RESULTS AND DISCUSSIONS

In Table 3 are given the genetic parameters of current and proposed livestock to
be made as result of selection.

Table 3
Genetic parameters of actual and designed type
Actual type Designed type
Milk 7154+1103.62 Milk 9000
Fat 276.15+34.84 Fat 405

In the first stage of work we proposed to calculate the intensity of selection that
can be made on the farm, according to formula:

rR-E
F
R = intensity of selection (percentage of animals retained for breeding);
E = percentage of actual replacement;
F = average number of females produced annually from one cow (0.4 calves).

E_ 100
Vo, =V
Whiter: v, = age of reform (7 year);

vy = age at first calving (2, 3 years).
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E_ 100 _ 2198 R 21.28
7-23 0.4

=53%

It follows result that in the farm where we want to maintain constant livestock
size, it is possible to produce the next generation with 53% from the respective livestock.
The next step for our project is the calculation of minimum requirements Ey, namely
minimum values for these two characters (milk and fat) that must have cows to be
allowed in the selection nucleus, after following relationship:

E,=X*K-S

Whiter: X = Average population;
K = weighting coeff. of normal distribution whose values are
standardized:;
S = standard deviation.
In our case the numerical parameters are: Em=7154+0x1103.62=7154
Eme=276.15+0x34.84=276.15

It follows that into the selection group should be included all cattle from farm
that produced 7154 kg milk and 276.15 kg fat. To remove as much as possible the
influence of environmental factors, namely to bring the phenotypic value of individuals to
genotypic value is adjusted yields of milk and fat by age and season of parturition. These
adjustments are made using coefficients calculated for each individual for the both
characters, after that will be calculated the averaging adjusted to the entire lot of
selection.

In our case the adjusted average on entire lot for milk production is 8127 kg milk
and 317.87 kg fat.

Once calculated those adjusted average, we started to calculate the actual capacity
of probable production (CPP) using its formula for calculating:

CPP=X,+b,(X,~X})

Whiter: X_pzaverage farm production (from average yields adjusted individual),

X, = the average of the individual adjusted by age and season;
b, = correction coefficient of probable production capacity

n-R
b=
1+(n-1)-R

Whiter: n = number of lactations;

R = coefficient of repeatability of respective character.

Calculating of production capacity expected was done for all animals of the lot,
and then we started to determine the average CPP and dispersion indicators on all
selection nucleus, which in our case is:

CPP=8127+0.61x782.63 = 8601 for milk

CPP =317.84+0.65x3.151 = 338.68 for fat.
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The next step was passed to calculate the expected breeding value (VAP) using
the relation:

VAP = X +b,(X; — X,)

Whiter: X; = probable capacity of the individual (1);

X, = average on farm of probable production capacity;

b, = = regression coefficient of genotype to own genotype.
For one single lactation b1 = h2 of properties, for more lactation it will be:

_n-h?
' 1+(n-1)-R

Whiter:n = number of lactation;

R = coefficient of regression.
The mean regression coefficient calculated in successive cycles within the

livestock was R = 0.39 for milk and 0.49 for fat. In this regard, taking into account a

number of studies made in Romania, the average of b, for the both characters is 0.39 for
milk and 1.58 to for fat.

Once calculated X, for each cow from selection lot was established X, for
respective lot for milk and fat.

VAP,i= 8601+0.40x332=8734

VAP:,= 338.68+1.58x36.30=396.78

In the same time we have calculated the dispersion index for the both characters,
obtaining the next values given in table no. 4.

The expected breeding value for milk, as shown in the table is 8734 kg and
396.78 kg fat. To reach the target of 9000 kg milk, have be made a genetic improvement
of 266 kg milk. To obtain this genetic progress is necessary to make a difference in
selection of 877 kg milk.

2
=9 _20_gp7
h 0.3
Table 4
Average of expected breeding value and dispersion indices in studied herd
Specification Limits of
kg X +5x S V% variability

Milk production unajusted 7154 | 195.17 | 1103.62 | 15.35 | 6318 —8832

Total quantity of fat unajusted | 276.15 6.42 34.84 12.34 | 206.32 — 336.77

Milk production ajusted 8127 | 128.15 | 1082 12.65 | 6318 — 10430

Total quantity of fat ajusted 317.87 4.52 36.14 11.37 | 212.51 - 409

Probable capacity of milk yield | 8601 52.47 | 419.73 | 4.88 | 8302 - 10487

Probable capacity of fat yield | 338.68 2.37 18.94 5.59 | 320.07 —422.30

Probable milk breeding value 8734 19,13 153,04 1,75 | 8602 —9402

Probable fat breeding value 396,78 3,03 24,24 6,12 | 350,71 -512,75

Next it will be use frozen semen from bulls that were progeny tested and had a
progeny average milk production at least 10000 liters milk.
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Knowing the production Xyap Of selection nucleus and breeding value of used
males we can calculate the difference of total selection:
P+P,
ST+M =—t =X P
Whiter: St = difference of selection given by the maternal and paternal form;
P+ = male phenotype;
Pw = female phenotype.

X, = average population from come selection nucleus.
~ 10000 +8734

ST+M -

Stim = 2213 kg,
and genetic gain will be: g=h%S
g = 0.3x2213 = 664

Genetic gain proposed to achieve is 266 kg milk, and from our calculation result
that on generations is obtain 664 kg. To calculate the number of generations necessary to
achieve the proposed aim is divided the genetic gain that must accomplish to the genetic
gain obtained per generation. In these way we have obtain the number of generations
necessary to achieve the proposed production: 266:664=0.40 generations

Because in dairy cattle the range between generations is approximately 5.5 years,
the genetic gain in milk production design will be completed in 2.2 years. VAP average
amount of fat in the selection lot is 396.78 kg, and designed livestock must to reach 405
kg. In this case it needs a genetic gain of 8.22 kg.

Breeding value of used male is at least 400 kg and heritability of character is
0.50. In this case it must make a difference in the selection of 16.44 kg to obtain the
proposed genetic progress.

S =8.22:0.50 = 16.44 kilograms

The difference in selection will be:

— 7154 = 2213

S, = M ~276.15=122.24
S,., =122.24

g = 0.50x122.24=61.12
0= 61.12 kg fat per generation
8.22:61.12=0.13 generations and 0.75 years respectively

3. CONCLUSIONS

Finally to achieve the proposed milk production is required 2.2 years, due to
relatively small heritability of this character, while the fat target is achieved in only 0.75
years due to higher heritability of character.

We have to mention that the calculation of these parameters was considered
production until 2007. In these conditions currently in the herd is produced both
parameters in terms of milk production and the fat, respectively 9000 kg milk and 405 kg

23



SCIENTIFIC PAPERS (SERIAD; VOL. LII) - ANIMAL SCIENCE

fat as a genetic potential, with a special emphasis on securing of optimum maintenance
conditions so that this potential can be manifested.

=

o s
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SUMMARY

The paper analyses the dynamics of the haemoglobin alleles in different ecotypes of the principal
four sheep breeds which live in Romania (Merinos, Tsigai, Tsurcana and Karakul) depending on the
meteorological, geographical and climate conditions, on the selection methods and on the technological
breeding factors of the living area of these sheep breeds. The study points out the selection advantage of a
certain type of haemoglobin under the influence of different environmental conditions and breeding
technological factors in sheep, as well as the importance of utilization of the haemoglobin system to improve
the selection systems for the breeding of this species of farm animals.

INTRODUCTION

The biochemical polymorphism, especially the polymorphism of haemoglobin
and potassium, has a decisive role for the ecogenetic differentiation of the sheep breeds.
Being known the adaptive value of the haemoglobin system, in the sheep breeds, the
genetic structure at the locus Hb is modified and then is consolidated, depending on the
environment parameters from the most various geographic zones (2, 3). The unequal
distribution of the haemoglobin genes and genotypes within the different sheep breeds is
due to the selection advantage which is conferred by one of the Hb allele and which is
determined by the natural meteorological, geographical and climate conditions, as well as
by the selection and breeding technologies which are specific for each breed, zone and
country (1, 2, 3). The purpose of this study is to analyse the dynamics of the haemoglobin
alleles in different ecotypes of different sheep breeds which live in Romania. The
evolution of the haemoglobin system was pursued under the influence of different
parameters of artificial and natural selection.

1. MATERIALS AND METHODS

The investigations were carried on the four principal sheep breeds which live and
are exploited in Romania: Merinos, Tsigai, Tsurcana and Karakul.

The haemotypification of the individuals at the Hb locus was achieved by the
horizontal electrophoresis method, having the starch gel as substrate and using a solution
stabilized at pH=8.9 of Tris EDTANa, and boric acid (10/1/0.75) as electrolyte (5).

There were calculated the frequency distributions of the haemoglobin alleles.

25



SCIENTIFIC PAPERS (SERIAD; VOL. LII) - ANIMAL SCIENCE

2. RESULTS AND DISCUSSIONS

Among the components of the natural environment (from the point of view of
weather, geographical and climatic parameters), the altitude represents an important
factor of variability at the determinant locus of haemoglobin; it actions by its
characteristics: atmospheric pressure, irradiation, atmospheric draughts, air composition,
precipitations, quantitative and qualitative aspect of pastures etc. The general and
constant feature is that the lower the altitude is, the more frequent the allele Hb® is, the
allele Hb® having a limited spreading; the higher the relief height becomes, the more the
frequency of Hb® decreases and the allele Hb” registers more significant values.

Thus, in the Tsigai breed, the lowest frequency of the allele Hb* (6.04%) is in the
flocks which live in the plain (Rusetu, Secuieni). Its frequency begins to lightly increase
in sheep from the hill zones (Moroieni) (8.50%); in both Tsigai ecotypes the allele Hb® is
very spread (over 90%). In the plateau and pre-mountain regions (Miercurea-Ciuc), the
allele Hb* is much more frequent (62.50%) than the allele Hb® (37.50%). In the mountain
ecotype (Mures), the allele Hb* reach the highest frequency level of this sheep breed
(84.86%), the allele Hb® having a decreased spread (fig. 1).
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Tsigai of plain Tsigai of hill Premontainous Montainous

Tsigai Tsigai

Figure 1. Allelic structure at the Hb locus in different ecotypes of Tsigai from Romania

A similar configuration of the haemoglobin table is recorded in the Tsurcana
breed. But here, the distributional amplitude of the Hb alleles is much larger. Thus, in the
plain (Arad, Hungary) there is almost only the allele Hb® (97%), the allele Hb* being
sporadically met (3%). In the hill, the allele Hb” varies between 10% and 17% (Tsurcana
from Popauti or Moroieni). In the Tsurcana sheep from plateau and pre-mountain zones
the frequency of the allele Hb™ is lightly higher, but in comparison with the Tsigai from
the similar zones, it is low enough (21%), the allele Hb® prevailing (79%). Instead, in the
Tsurcana of the mountainous regions (The Meridionali Mountains or The Metalliferous
Mountains) only or almost only the allele Hb™ is met (100%, respectively 98%), the allele
Hb® being negligible (fig. 2).

The air temperature of the sheep habitat can constitute one of the factors of
haemoglobin allele distribution. For example, the Karakul breed from Romania lives
under the temperately continental climate and it is localised in the North-East of
Moldavia (mainly, in Popauti-Botosani). Once, the Karakul sheep was bred in other
places of the South of Romania (Pestera-Constantza, Rusetsu-Buzau). In all cases, in all
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Karakul ecotypes the allele Hb® is prevalent (about 90%), the frequency of the allele Hb*
varying between 6% and 10%. In the Karakul which lives in the dessert zones
(Uzbekistan, Iran) the allele Hb* has a significant incidence (between 31%-36%), but it is
not higher that allele Hb® (about 65%); but advancing towards the East and then to the
Centre of Europe, its frequency gradually diminishes (Karakul of Romania, Hungary,
Poland) and in some ecotypes the allele Hb” disappears; it is the case of the German
Karakul, this breed being monotypical for the allele Hb® at the locus Hb (fig...3...). In
the same context, in the Karakul of the South of Romania, the allele Hb* registers a
lightly higher frequency (9%) than in the Karakul from the Moldavia (6%) (1, 4, 5).

Allele Hb | EHbA OHbB |
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Tsurcana of plain  Tsurcana of hill  Tsurcana of hill Premontainous Montainous Montainous
(Moroieni) (Popauti) Tsurcana Tsurcana (Apuseni) Tsurcana
(Meridionali)

Figure 2. Allelic structure at the Hb locus in different ecotypes of Tsurcana from Romania
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Figure 3. Allelic structure at the Hb locus in different ecotypes of Karakul

Therefore, the cases discussed till now demonstrate that the extreme temperatures
(acute cold or sultry heats) or the extreme forms of relief (dessert or mountain) favour the
fixing of the allele Hb* and the temperatures situated in the biological comfort zone or the
moderate forms of relief (forest steppe, hill etc) are correlated with a more emphasized
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fixing of the allele Hb®.

The nutritional factor offered by the flora composition of the grasslands of
environmental conditions in which the sheep live can contribute to the configuration of
the haemoglobin system. In the Merinos of Palas, which is localised in Dobrogea, where
the pastures are relatively rich, the allele Hb® is of five times frequent than the allele Hb*.
In fact, in the European countries, the richer and more various pasturages determine
higher incidences of the allele Hb® in comparison with those ones of the allele Hb”, while
the parsimonious pasturages of the Australia, Tasmania and South Africa lead to
increasing of the allele Hb”, which is almost at the same level of the one of the allele Hb®
(fig. 4). Beside the temperature, the composition of the pasturages can explain the
decreasing trend of the allele Hb* from the Iranian or Uzbekistanian Karakul (under the
condition of arid, dry grazing) at the different ecotypes of Karakul of the Europe (with
better pasturages) (1, 4, 5) (fig. 3).

Allele Hb [ mHbA OHbB |
90
80
70
60
50
40
30
20
10
0

Merinos Merinos Merinos Merinos (South Merinos

(Romania) (Germany) Australia) Africa) (Tasmania)

Figure 4. Allelic structure at the Hb locus in different ecotypes of Merinos

Sometimes, the artificial selection, practiced during many years, can
overwhelmingly modify the distribution from the level of the Hb locus. Thus, the
selection systems applied to obtain progeny generations of high biological values in the
Merinos sheep led to an ascensional evolution of the allele Hb” from 19.30 % in 1975 at
23.84in 1988 and at 34.38% in 1992 (fig. 5).
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Figure 5. Dynamics of the Hb alleles in the Merinos of Palas between 1976 and 1992
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The selection methods practiced in the sheep of Karakul type, to obtain valuable
lamb pelts, determines some modifications concerning the distribution of the two
haemoglobin alleles. Thus, the allele Hb” has a lower incidence in the greyish variety
(5.51) in comparison with the coloured variety (6.98%) and, especially, with the black
variety (7.34%). The greyish colour of Karakul is associated with a genetic flaw named
double stomach with lethal effect and which is correlated with the presence of the allele
Hb*, especially in homozygous state (1). To avoid the later losses caused by mortality,
the lambs which present obvious albinism signs at their birth (that could be an indicator
of the lethal factor) are slaughtered. That is why, the allele Hb* is less frequent in the
greyish sheep than in the other colour varieties (fig. 6).
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Figure 6. Allelic structure at the Hb locus in the colour varieties of the Karakul of
Botosani

The natural selection associated with the one practised by man led to the
elimination from flocks of those sheep which supported the most hardly the deficit
foraging, the extreme temperatures, emphasized humidity or excessive drought and this
way the allele Hb” is better preserved. Under better foddering conditions and in a more
favourable microclimate the allele Hb® is more fixed in sheep populations. Therefore, in
the biological respect, allele Hb” is characterized by a great selection advantage in
comparison with the allele Hb®. In a great measure, the selective advantage of the allele
Hb" is due to the biophysical, biochemical and physiological peculiarities of the
haemoglobin molecule of type A (saturation capacity with oxygen, dissociation curve of
oxyhaemoglobin, erythrocyte load with haemoglobin, metabolic profile of the
erythrocyte) (1). Therefore, the haemoglobin system, beside the potassium system,
represents one of the important populational mechanisms of the apparition of the sheep
ecotypes.

All these experimental data is in accordance with the hypothesis that the genetic
structure at the Hb locus in sheep is determined by genetic mechanisms of the
physiological homeostasis, under the complex action of the meteo-geo-climatic and
technological factors of the specific spreading area for the respective breeds or
populations of animals.
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3. CONCLUSIONS

1. In the Romanian sheep breeds, the haemoglobin alleles present a considerable
dynamics depending on the meteorological, geographical and climate conditions, on the
selection methods and on the technological breeding factors of the living area of these
sheep breeds.

2. The allele Hb* has a selective advantage against the allele Hb® because the
precarious environmental and breeding conditions favour a more emphasized fastening of
the allele Hb® while the environmental and technological factors situated in the
biological comfort zone determine a vast fixing of the allele Hb®.

3. The dependence of the haemoglobin system on the natural and artificial factors
of the sheep habitats can be used to improve the selection systems for the breeding of this
species of farm animals.
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SUMMARY

The aim of this study is to introduce the Nomadic Sheep Breeding System, its importance in the
econonical life, and its effects on the crossover of the sheep genotype in the city by means of the observations
and surveys carried out on the registered nomadic sheep breeders of Isparta City Breeding Sheep — Goat
Breeder’s Association. Some nomadic sheep breeders living on cities with high altitude, such as Denizli,
Isparta, Afyon, and Usak, in the Interior Aegean Region, where there is a cold and rainy climate during the
falls and winter seasons migrate to Aydin City so that they can spend the winter and spring seasons there.
They live in tents woven of goat hair. In this life style, two or three families who are close relatives with one
another and who have 250-400 head sheep migrate altogether. The animals shelter temporarily in places,
called as “bed”, which are surrounded with simple fences. Nomads from Isparta have tried to convert their
sheep into a form with no tail bringing Sakiz and Kivircik croosbred or Kivircik rams from the cities of Aydin
and Izmir. It has been observed that, in their flocks which have different crossbred types and are not in a
single structure, they prefer a sheep genotype which can give twin births, which has high milk productivity,
which is completely white, and which is close to Kivircik genotype. The folk of the region has named this
genotype as “Pirit”. While the annual income obtained in nomadic flocks is 45.070 TL (20.68485 EUR) total
expenditure is 6.150 TL (2.82254 EUR) ; thus, the net income is 38.925 TL (17.86231 EUR). In an average
family of four members monthly income per member is 810,9375 TL (0.37175 EUR).The number of
enterprises dealing with nomadic sheep breeding has been decreasing due to the prohibition of forest areas
and the high levels of fiscal punishment applied. The contribution of the production to the country’s economy
provided by the sheep grazed in pastures/areas called as” Forest Area” or “Treasury Land” has been ignored.
We claim that with regards to the development of the nomadic sheep breeding of the city of Isparta and the
sustainabilty of it, and for the purpose of generating the desired sheep type in the city,its spread, and stud
flow, an improvement model must be developed and applied on the nomadic sheep flocks which will speed
up the change process of the sheep breeding in the region. For this reason, some legal arrangements must be
made to determine the boundaries of the available pasture areas and for their utilization. A cooperative or a
company should also be established for a better marketing and evaluation of the products in present
production conditions.

INTRODUCTION

The first animals to be domesticated, after the dog, were sheep and goats. Sheep are
multi-purpose animals, producing meat, milk, skins and wool/hair sheep production is a
crucial sector of human activity and in case the industry declines, large areas will be
adversely affected, leading to the loss of a culture that has survived virtually unchanged
for centuries (Zygoyiannis, 2006).
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Turkey has been one of the major sheep and goat producers of Europe and the West
Asia and North Africa (WANA) region in the 20th century (Girsoy, 2006). Sheep and
goat management systems in Turkey evolved through thousands of years of adaptation
and adjustment to the natural resources, climate, topography and the ever-changing
production environments. There are three general systems, the sedentary, transhumant
and nomadic (Yalcin, 1986; Kaymakci and Sonmez, 1996). Sheep and goats followed a
declining trend since the early 1980s and are no longer the major meat and milk
supplying species (Kaymakgr et.al., 2005; Bardakcioglu et.al.2007). The nomadic system
is declining because it cannot keep up with the social and economic changes and is
practiced only in the sheep industry mainly in the Southeast and Eastern Turkey and
involves about 10% of the flocks in these regions (Gursoy, 2006).

The number of the sheep in Turkey has been 23.974.591 according to the 2008
year end statistics, decreasing 5,84% with respect to 2007 (Anonim 2008). This number
has been falling continuously because of the migration to cities from rural areas caused
by terror in Eastern Anatolia, and caused by the narrowing pasture areas in Central and
Western Anatolia. Sheep breeders in cities with high altitude in Inner Aegean Region
which has a cold and rainy climate in the winter and the autumn migrate to the city of
Aydin. They live in tents woven of goat hair. The sheep shelter temporarily in places,
called as “bed”, which are surrounded with simple fences (Yilmaz et. al., 2009). They
make a migration circulation following the vegatation inside the city and among cities.
While the number of nomadic sheep has decreased, the number of families who deal with
nomadic sheep breeding has fallen in recent years depending on some reasons such as the
restriction of pasture areas, applied fiscal punishment, and having an unorganized
production.

Nomadic sheep breeding is commonly done in the Aegean Region, especially in the
cities of Denizli and Isparta. Flock owners, migrating to the cities Aydin and Izmir, have
tried for years to turn their flocks from fat- tailed into thin tailed buying Kivircik or
Kivircik-Sakiz crossbred rams there. While nomads of the city of Denizli, who started to
cross their flocks 20-25 years ago, have completed the transfer into Sakiz-Kivircik sheep
genotype, which is absolutely resistant to the regional conditions and has a high
reproductive performance and a high milk yield. It can be said that sheep breederes of
Isparta are still at the beginning of this process. An unsystematic crossing has started
either in the nomadic flocks or in the other flocks in the city. Since Kivrcik is resistant to
poor conditions, a Kivircik blood dominant genotype is required here which has a high
reproductive performance because namely the climatic conditions in the region are
harsher than in Denizli City. There are few enterprises having single sheep bred. Some of
the flocks are in a structure that has been composed of a mixed crossbred of fat- tailed,
wedge tailed, and thin tailed Sakiz-Kivircik crossbred or Kivircik rams.

This study was done to introduce the nomadic sheep breeding system, its
economical importance, and its effects on the change of the sheep genotype in the city,
depending on the observations in the region and the survey results carried out on the
nomadic sheep breeders who are registered members of Isparta City Breeding Sheep —
Goat Breeder’s Association.
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1. MATERIALS AND METHODS

In this study, results of the observations and surveys carried out on the registered
nomadic sheep twenty four breeders of Isparta City Breeding Sheep — Goat Breeder’s
Association were used. Each member has a family consisting of average four members
and has 250-400 heads sheep. All members are close relatives with one another and
migrate altogether.

2. RESULTS AND DISCUSSION

Approximately 15-20 years ago, the sheep genotype started to change via the
nomadic sheep breeders in the region where the dominant sheep genotype was commonly
Daglic Breed. Daglic breed is a fat- tailed genotype, and in the region, the demand for
fat-tailed breeds has been decreasing. Since the marketing conditions of this regionally
dominant and fat- tailed genotype Daglic have changed, unsystematic crossbreedings
have been done by the breeders in order to change the type into a primarily thin tail form.
Today, the Daglic genotype can hardly be seen in the region, which once used to be the
regional breed years ago in cities (Denizli, Isparta, Afyon, Usak, Eskisehir, Kltahya ) in
the Interior Aegean Region (Yalcin, 1986). The nomads have tried to convert the sheep
into a form thin tailed bringing Sakiz-Kivircik crossbred or Kivircik rams from the cities
of Aydin and Izmir(Yilmaz et.al., 2009a). It has been observed that, in their flocks which
have different crossbred types and are not in a single structure, the desired sheep
genotype is the one which can give twin births the most, which has high milk
productivity, which is completely white, and which is close to Kivircik genotype. The
folk of the region (The cities of Denizli, Isparta) have named this genotype as “Pirit”.
Similarly, “Pirit” is a preferred genotype in the cities of Afyon and Usak. In order for a
complete determination of this genotype, studies at molecular genetics level should be
done.

It has also been observed that some of these breeders have been in a trial to increase
the reproductive performance of the genotype crossbreeding it with the material
Akkaraman, Ivesi, and Merinos rams and sheep brought from the nearby cities in addition
to the former genotype. Akkaraman, Merinos, and Ivesi Breeds are fatty tailed and are
bred in the cities in the east of Isparta. The average lamb number per sheep is one in the
whole region, except for the nomadic sheep breeders. The genotype, named as “Pirit”,
could be said to be the desired genotype in the city. This genotype is desired to be the one
which has a reproductivity performance over 1,5 per sheep, a high milk productivity, a
physical appearance of a white larger body and thin tail, and a Kivircik phenotype
structure carrying a little Sakiz blood.

1. Nomadic Sheep Breeding System and the Migration Circulation
In the Western Anatolia, family enterprises that deal with nomadic sheep breeding
migrate to coastal regions (to the cities of Aydin and Izmir) from their iner regions (Cities
of Isparta and Denizli) for 6 months (December-May) to spend the winter and spring
seasons. Pasturing, in this system based on nomadic livestock, has made up a living and
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cultural style from lowlands to highlands during the spring and from highlands to
lowlands during the falls depending on the season. The annual flock management has
been formed according to the climate changes, and consequently to the development of
grass. Sheep breeders of Isparta city setle down on the high plateaues of the city during
the hot summer seasons starting in mid May. The sheep which are pastured there for a
month or two are taken to lower areas from higher plateaues. From July until October,
they utilize stubble fields in villages. Nomadic flocks are moved to the City of Aydin in
December, where they are kept in very large rented pastures (1000-2000 sq metres) for
six months, and are moved back again in May (Figure 1).

In the migration circulation of interior province, nomads, who setle down on the
highest plateaues, move down to another area later. Nomadic flocks that stay there for 30-
45 days, are then taken to their own villages, and are pastured on stubble fields for 40
days. They move to neighbour villages and utilize the stubble fields there, then move
back to their own villages at last. Nomads, who return to their own villages in order to be
able to make their preparations to other cities, complete their preparations in 15-20 days,
and migrate to the city of Aydin (Figure 1). In this way, before the inter city migration
starts, they migrate to at least 5 different areas in the city of Isparta, developing a
circulation model according to the harvesting seasons and seasonal grass growth so that
they can have a more econoimical production.

2. Flock Management

Apart from their economical importance, the nomadic sheep breeding whose
historical past dates back too early times and which has descended from ancestors is a life
style in this city, similarly to the other cities, that has been going on for centuries. It is a
lifestyle of families of 4-5 members, living in tents made of hair, and migrating to
different areas during certain periods of the year. In this lifestyle, 2 or 3 families migrate
together who are close relatives and who have 200-400 heads sheep. 2 or 3 families
having totally 1000-1500 heads sheep rent the same pasture area. In this way, they can
co-operate during the maintenance and feeding of the flocks and the migration. Women
and children play an active role in maintenance, feeding and milking the sheep. Women
also do the cheese making, and men provide the marketing mainly the lamb, cheese and
other products.

In each flock, seven rams are kept within the year, and a ram is kept in the flock for
only three years. 120-130 lambs are obtained in 100 sheep. Following the lambs birth
they are weaned in 4-5 months and immediately marketed. The sheep whose lambs have
been sold are milked twice a day, and the ones whose lambs havent been sold yet are not
milked, and the whole milk is left to their lambs.
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Figure 1. Nomadic circulation in Isparta City and inter-cities
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Table 1
Some management parameters of nomadic sheep flocks
Mature female sheep per family 250- 400 heads
Mating period During the year
The most intense birth months December - January-February
Weaning time of the lambs (4-5 months of age) August-September
Marketing time of the lambs (4-5 months of age) May

As seen in Figure 1, the sheep mated during the period from June until August in
Isparta City, which has a high altitude and cooler summer months give their births in the
coastal city of Aydin, which has warmer winters in late December and January. However,
since there are rams continuously in the flocks, mating season could be extented to a
period of four or five months. The sheep which are in their latest 3 months pregnancy
period, and which are fed especially in stubble fields are not given extra feeding.

Lambings occur between February and May in coastal regions which have well
pastures conditions and the lambs are fed most economically in these pastures. Lambs
reaching marketing weight are marketed in this region. Aydin Province is a marketplace
for nomads. After the sale of the lambs, nomads migrate back to high-altitude cities. After
May, sheep whose lambs have been sold are milked and cheese is made from this milk
and the cheese is marketed in Isparta City (Table 1).

3.Economical Analysis of Nomadic Sheep Breeding

In the Figures below (Tables 2 and 3), an average productivity and the yearly
income of a nomadic flock consiting of average 250 head sheep were calculated
according to the lowest profit margins. The calculations were made assuming the
infertility rate was 8%, and the fertilization rate per sheep to was 1,2, and each year, 30
breeding sheep were added to the flock. The income of the 30 added sheep was excluded
while calculations were made. The price paid for per kg carcass for the lambs which have
a desired carcass weight of 13-14 kgs as sucklings is 13-16 TL. The market price of a
lamb which is 12 months old is 250 TL, and 25 lambs at this age are marketed anually.
The calculations related to milk and cheese production were made according to the
assumptions that a sheep is milked for 5 months, that 200 grs milk is obtained from per
sheep, and that 1 kg cheese is made from 4 kgs of milk. Beside the main incomes of lamb
meat and cheese, the income obtained from the sales of the extracted rams and sheep
from the flock was also included into the total income. In Table 2, the annual expenses of
the breeders are given.

Table 2
Resources of income in a nomadic flock and the income obtained

Income

Lamb carcass (kg) (13 g carcass x 12,5 TL) x 194 head 31.525
12 months old lamb 25 head x 250 TL 6.250
Cheese: (140 kg milk /4 X30 giin X 5 ay) (10 kg cheese x 150 days) x 4.0 TL 6.000
1 rame 1rame x 250 TL 250
Wool 500gr x 200 head x 0.5 kurus 50
10 sheep x100 TL 10x 100 TL 1.000
Total Income 45.075
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Although the rent for pasturing the nomadic flocks in the cities migrated to is
generally paid by 3-4 families, here it was thought that only one family defrayed it.
Feeding is provided due 3-4 months payments from their own regions. In the table of
expenses, the major expenses were given in their highest values and other trivial expenses
were ignored.

Table 3
Expenses in Nomadic Flock
Costs
Land rent (Pasture rent for 1 year) 2 000 2000
Truck Rent (1 year) 1.800 1800
Feding Expenses( 1kg/year )
Barley 330 kurus / 5 000kg 1650
Vetch Hay 300 kurus/1000kg 300
Wheat Hay 200 kurus / 2 000kg 400
Total 6150
Table 4
Net income statement
Total annual income 45.075 TL (20.68485 EUR)
Total annual expenditure 6.150 TL (2.82254 EUR)
Annual net income 38.925 TL (17.86231 EUR)
Monthly net income 3243,75 TL (1488.37304EUR)
The monthly income per capita in a family with 4 people 810,9375 TL (0.37175 EUR)

As seen in Table 4, the total annual income level provided in nomadic flocks is
45.070 TL (20.68485 EUR), and the total expenditure is 6.150 TL (2.82254 EUR), thus
the annual net income is 38.925 TL (17.86231EUR), and the least monthly income per
member in an average family of 4 is 810,9375 TL (0.37175 EUR). When thought that the
minimum wage in Turkey is 690,82 TL (0.316,41 EUR), it will easily be seen that this
sector is a good business sector and that its contribution to the production is significant
(table 4).

The number of the sheep in Turkey decreased 5,84% with respect to 2007 (Anonim
2008). This has been a continious fall recently. However, in Europe, the total sheep and
goat populations remained relatively stable in 2007 relative to 2006. This may be seen in
the light of the slight downward trend recorded in the last years. The main EU (European
Union) sheep producing Member States are the United Kingdom, Spain and Greece,
while the major goat producers are Greece, Spain and France. From 2006 to 2007, EU
sheep and goat meat production in tonnes decreased 3% while meat supply, mainly from
New Zealand (86%), remained relatively stable. Sheep and goat prices were in 2007
relatively (Dias et. al., 2008). During the last thirty years period, Iranian policy makers
paid special attention to nomads’ development program (Jahromi, 2008). As for the
Kyrgyz Republic, the government considers the sheep industry as a high priority and
there are now a number of donors actively supporting aspects of sheep production and
marketing, including EU and the World Bank ( Tjaart and Veen, 2009).
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The number of nomadic sheep has been decreasing in recent years depending on
some reasons such as the restriction of pasture areas, applied fiscal punishment, and
having an unorganized production. As result of this the number of families who deal with
nomadic sheep breeding has been falling, as well. Recent Turkish governments have
ignored animal production and haven’t had any stable development policies.

3. CONCLUSIONS AND RECOMMENDATION

With no extra hand feeding and with no extra charge, the production porvided by
these naturally fed nomadic sheep, which are pastured in areas called as forest land or
treasury lands hired legally from the headman of the village, and its contribution to the
county’s economy has been ignored. And by ignoring them and the families who can only
deal with this business area-their sole source of income- has been eliminated. In addition
to these, a tradition that has been going on in the region has been forced to their
extinction.

Some fundamental problems observed in the flocks are the gradual narrowing of
pasture areas, and the displeasement for not achieving the desired genotype, the problems
met in marketing the products, and the need for an economical organization. Throughout
the city, there are approximately 35 nomadic sheep breeders, 24 of whom are members of
the Association of Breed Sheep&Goat Breeders, Isparta City. The support of the Breeders
Union in the city is important for the solutions of the nomadic sheep breeders who have
gathered for the first time under an organizational structure. A breeding programme
model should be developed and put into action for the breed flow and the creation of a
new desired genotype in the city. This model to be applied should be carried out with the
nomadic flocks that speed up the changing process of the sheep bereeding in the region.
In order for the products to be better evaluated and marketed, cooperatives or companies
should be established. The suitable pasture areas in the migrated cities should first be
determined according to the needs of the flocks and the families so that they can be used
effectively as pastures, and then these areas should be put into a legal status by the Union
to facilitate their utilization regularly in the following years. When managed well, the
sheep and the goat have significant effects on the fight against weeds, on the decrease of
the fire risk, and for the protection and the development of the habitat.
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RESEARCHES REGARDING THE IMPROVEMENT OF MEAT PRODUCTION
AT THE LOCAL SHEEP BREEDS BY CROSSBREEDING
WITH SPECIALIZED BREEDS
A. THE WEIGHT INCREASE AHD THE SPECIFIC FODDER
CONSUMPTION AT FATTENING

CERCETARI PRIVIND AMELIORAREA PRODUCTIEI DE CARNE
LA RASELE AUTOHTONE DE OVINE PRIN INCRUCISARE
CU RASE SPECIALIZATE
A.CRESTEREA TN GREUTATE S| CONSUMUL SPECIFIC DE FURAJE,
LA INGRASARE

GABRIEL VICOVAN, ADRIANA VICOVAN, RADUCU RADU,
CAMELIA-ZOIA-ZAMFIR, WALTER-IOAN SAUER

Cuvinte cheie: hibrizi, spor de crestere in greutate, UNC (unitate nutritiva carne), spor mediu
zilnic.

Keywords: hybrids, weight increase rate, UNC (nutritive unit of meat), average daily gain
increase

SUMMARY

The researches were made on lots of hybrids comparatively to 4 lots of lambs from local sheep
breeds, totalizing a number of 157 animals, subject to fattening during a period of 60-92 days. As a result of
fattening there were remarked the hybrids from all the 4 combinations which made weight increasing rates
higher with 17,43-24,7% and smaller specific consumptions with 5,35-16,64% comparatively to the lots of
contemporaries from the mother breeds. The differences are very significant in the statistical point of view.
The hybridization proves itself to be an efficient method of improving the meat production at the local sheep
breeds.

1. MATERIALS AND METHODS

There were subject to control fattening 4 lots of hybrids (male weaned lambs),
comparatively to 4 lots of contemporaries from the mother breeds as follows:

I. 37 animals F1 Suffolk x Palas Merino comparatively to 24 animals Palas
Merino. (intensive fattening)

Il. 19 animals F1 Texel x Meat Line comparatively to 20 animals Meat line -
Palas. (intensive fattening)

111.12 animals F1 GCN x Tigaie comparatively to 15 animals Tigaie. (intensive
fattening)

IV.15 animals F1 GCN x Turcana comparatively to 15 animals Turcana.
(intensive fattening)

The lambs from the lots subject to fattening were weighed in the beginning of the
fattening period and on its end, determining the weight increasing rates. Daily there were
weighed the fodders given to each lot and every other day the rests of fodder that were
not consumed. It was calculated the specific consumption of fodders for each lot. The
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period of fattening was of 60-92 days. The structure of the ratio used at fattening is
presented in the tables 1 and 2.
Note: GCN —-German Breed with Black Head.

Table 1
The structure of the ratio used at the fattening of
the first three pairs of lots
Sorts of fodders Proportion in SuU UNC PBD
the mixture (%) at 100 kg mixture kg at 100 kg mixture
(%)
Mixed fodder 80 69,6 85,6 12,5
Chopped Lucerne hay 20 17,0 11,8 2,1
Total 100 86,6 97,4 14,6
Table 2
The structure of the ratio used at the fattening of
GCN lambs x Turcana and Turcana
Sorts of fodders Proportion in suU UNC PBD
the mixture (%) at 100 kg mixture kg at 100 kg mixture
(%)
Mixed fodder 29 25,2 28,2 4,24
Chopped hill hay 71 60,4 51,1 3,83
Total 100 85,6 79,3 8,07

In table 3 it is presented the physical structure of the mixed fodder used at the

lambs’ fattening.

The physical structure of the mixed fodder

Table 3

Technical Specifications TA 9304 lamb growing
Meat Energy (UNC/kg) 1,07
Digestible raw protein for ruminators (a/kg) 155,84
Raw protein (%) 15,81
Raw fat (%) 2,45
Raw Cellulose (%) 7,18
Ashe (%) 6,81
Calcium (%) 1,09
Total Phosphor (%) 0,45
Total of chlorides (%) 0,02
A Vitamin (Ul/kg) 9647,05
D3 Vitamin (Ul/kg) 2193,75
E Vitamin (mg/kg) 19,67
Cuprum (mg/kg) 13,69
lodine (mg/kg) 0,74
Iron (mg/kg) 58,75
Manghan (mg/kg) 49,42
Selenium (mg/kg) 0,37
Zinc (mg/kg) 305,11
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All the obtained data were processed and statistically interpreted.

2. RESULTS AND DISCUSSIONS

In our country there is a small number of scientific works regarding the
improvement of meat production at the local sheep breeds by crossbreeding with meat
breeds [1], [2]. From the data presented in table 4 it results that the Suffolk x Palas
Merino hybrids made a total increasing rate (in 60 days of fattening) of 18,46 kg it being
higher with 17,43% comparatively to their contemporaries from Palas Merino breed. The
average daily increase at the hybrids was of 304.84 g/animal beside 259.71 g/animal at
the mother breed. The age of reaching the body weight of 40 kg was at the hybrids of 142
days, smaller with 27 days of fattening comparatively to Palas Merino breed. The
differences between the hybrids and the mother breed are very significant in the statistical
point of view.

Table 4

The weight increase at the control fattening (60 days) at the

Suffolk x Palas Merino hybrids comparatively to the mother breed
Specification UM Genotype * Differences between
crossbreds and mother
breed
Suffolk x Palas Merino | Absolute %
Palas Merino values
X £ sX X £ sX

Weight in the beginning kg 21,94+0,8090 18,73+0,7795 - -
of fattening

Weight in the end of kg 40,39+0,8116 34,85+0,8026 - -
fattening

The total rate of weight kg 18,46+0,4565 15,72+0,6426 +2,74 + 17,43
increase

Average daily gain g 304,84+7,3996 259,71+10,4647 | + 45,13 + 17,37
increase
Age of reaching the days | 141,86+2,7738 169,17+6,7889 -27 -

weight of 40 kg

Note: The differences between genotypes are very significant (Fisher Test P < 0,001).

In table 5 there are presented the results of the fattening of Texel x Meat line
hybrids, comparatively to the mother breed.

It is noticed that the Texel x Meat line hybrids made at fattening a total increase
of 18.98 kg, besides 16,14 kg at Meat line -Palas. The average daily gain increase was of
316,42 gl/cap besides 268,96 g/animal at the mother breed. The hybrids made a live
weight of 40 kg at the age of 142 days, earlier with 14 days comparatively to Meat line -
Palas. The differences are very significant through Fisher test.
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Table 5

The weight increase during the period of control fattening (60 days) at the

Texel x Meat line-Palas h

brids comparatively to the mother breed

Specification UM Genotype + Differences
between crossbreds
and mother breed
Texel x Meat Meat line - Absolute %
line-Palas Palas values
X £ sx X *sx
1 2 3 4 5 6
Weight in the beginning of kg 22,93+0,5599 21,3+1,1755
fattening
Weight in the end of fattening kg 41,91+0,6833 37,4+1,3787 - -
The total rate of weight kg 18,98+0,5246 | 16,14+0,5246 - -
increase
Average daily gain increase g 316,42+8,7380 | 268,96+8,7466 | + 47,46 +17,6
Age of reaching the weight of | days | 141,53+3,9018 | 155,25+3,8250 | + 13,72 -
40 kg
Note: The differences between genotypes are very significant (Fisher Test, P < 0,001).
Table 6

The weight increase during the control fattening at the hybrids of
German with Black Head x Tigaie, comparatively to the mother breed

Specification UM Genotype * Differences
between crossbreds
and mother breed
German with Black Tigaie Absolute %
Head x Tigaie Values
X £sX X £ sX
Weight in the beginning of kg 17,12+0,8081 15,9+0,6163 - -
fattening
Weight in the end of kg 37,40%0,6290 35,27+1,1327 - -
fattening
The total rate of weight kg 20,28+0,6608 19,37+0,9089 | +4,02* | +24,7*
increase
Average daily gain increase g 263,75+16,0085 211,249,3743 | +5255 | +24,9
Age of reaching the weight | days 178,6+9,2593 206,13+6,4887 | -27,53 -
of 40 kg
Period of fattening days 77 92 - -

Note: The differences between genotypes are very significant

* The difference of increasing rate made in 77 days of fattening.

(Fisher Test, P < 0,001).

From the data of table 6 it results that the hybrids of GCN x Tigaie made at the
control fattening a total increasing rate of 20,28 kg higher with 4,02 kg comparatively to
Tigaie breed which made (in 77 days of fattening) only 16,3 kg. The average daily gain
incrasing rate at the hybrids was of 263.75 g/animal, higher with 24,9% comparatively to
Tigaie. The hybrids made a live weight of 40 kg at the age of 179 days, earlier with 28
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days comparatively to Tigaie. The differences between the 2 lots are very significant in
the statistical point of view.

Table 7

The weight increase during the period of control fattening (80 days) at the hybrids
of German with Black Head x Turcana comparatively to the mother breed

Specification UM Genotype + Differences
between crossbreds
and mother breed
German with Black Turcana Absolu %
Head x Turcana te
X £ sx X £ sx values
Weight in the beginning of | kg 20,78+1,4934 17,49+0,2417 - -
fattening
Weight in the end of kg 37,18+0,4564 31,25+0,2942 - -
fattening
The total rate of weight kg 16,41+0,0875 13,76+0,0610 | + 2,65 +19,3
increase
Average daily gain g 205,30+1,0888 172,07£0,7589 | + 33,23 +19,3
increase
Age of reaching the days 164,00£2,2928 200,93+1,9235 | - 36,93 -
weight of 40 kg

Note: The differences between genotypes are very significant (Fisher Test, P < 0,001).

In table 7 there are presented the results of the fattening of hybrids from GCN x
Turcana genotype comparatively to Turcana breed. From the table it results that the
hybrids made in 80 days of fattening an increase of 16,41 kg/animal higher with 2,65 kg
comparatively to the Turcana breed. The average daily gain increasing rate at the hybrids
was of 205,3 g/animal beside 172,02 g/animal at the Turcana breed. The hybrids made the
live weight of 40 kg at the age of 164 days, earlier with 37 days comparatively to the
Turcana breed. The obtained data are very significant in the statistical point of view.

Table 8

The specific consumption of fodders at the hybrids

comparatively to the mother breeds.

Genotype UNC + Differences kg PBD + Differences
per kg of beside the mother per kg of | beside the mother
increasing breed increasing breed

rate Absolute % rate Absolute %
values values
Suffolk x Palas Merino 4,79 0,718 i i
Palas Merino 5,37 -058 ) -108 0,804 0,086 11,0
Texel x Meat line 4,53 0,679 i )
Meat line -Palas 4,93 -0.40 -8l 0,739 0,060 81
GCN x Tigaie 5,61 i - 0,841 i i
Tigaie 6.73 L2 1 1664 [ 1,008 0167 | -166
GCN x Turcana 7,07 i i 0,732 ) )
Turcana 7,47 0,40 535 0,802 0,07 87

44




The 38" International Session of Scientific Communications
of the Faculty of Animal Science, Bucharest, Romania

In table 8 it is presented the fodder consumption per lots which were subject to
fattening.

It is noticed that the hybrids had a specific consumption (UNC) smaller with
5,35-16,64% comparatively to the local sheep breeds. Also, the consumption of PBD per
kilogram of increasing rate at the hybrids was smaller with 8,1-16,6% comparatively to
the contemporaries from the mother breeds.

3. CONCLUSIONS

From the presented data the following conclusions rise:

All the 4 types of hybrids obtained by crossbreeding of 3 meat breeds with the
local sheep breeds made weight increasing rates higher with 17,43-24,7% at fattening and
specific consumptions smaller with 5,35-16,64%. The differences between hybrids and
mother breeds are significant in the statistical point of view.

In the given case, the hybridization with meat breeds proves to be an efficient
method to increase the meat production at the local sheep breeds.
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AT THE LOCAL SHEEP BREEDS BY CROSSBREEDING WITH SPECIALIZED
BREEDS
B. THE OUTPUT AT SLAUGHTERING AND THE QUALITY INDICATORS OF
THE CARCASSES

CERCETARI PRIVIND AMELIORAREA PRODUCTIEI DE CARNE LA RASELE
AUTOHTONE DE OVINE PRIN INCRUCISARE CU RASE SPECIALIZATE
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SUMMARY

The researches were made on 51 fattened hybrid lambs and from the mother breeds which were
slaughtered at the live weight of 35-41 kg.

It was determined the output at slaughtering, the dimensions and certain indicators of the carcass,
the tissue structure of the carcasses and their classification after EUROP grid.

From the obtained data it raised the fact that by hybridizing the local breeds with meat breeds, the
output at slaughtering increased significantly, the quantity of muscles from the carcass, the rate of bones
decreased, and the carcasses were included by their conformation in the E, U and R classes after the European
grid.

1. MATERIALS AND METHODS

After ending the control fattening, from all the studied variants of crossbreeding
and the mother breeds (witness lots) there were slaughtered 3-10 lambs each at the live
weight of 35-41 kg.

Per variants of crossbreeding, the live weight at the hybrids and at the mother
breed was similar (the difference not exceeding 1 kg).

Before slaughtering the lambs were haircut and subject of a diet of 24 h. After
slaughtering the lambs were flayed and the warm carcasses were weighted, the head, the
internal organs, the gastric — intestinal mass, full and emptied by the content and it was
determined the empty live weight (through the difference through the live weight and the
weight of the content from the pre-stomachs, stomach and intestines).

There were made measurements on the carcass the tailoring ribbon, the compass
and the slide rule being used (see figure 1).
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Figure 1 — Measurements on carcass

By reporting the pelvis breadth (between the thigh articulations) to the length of
. , I G
the carcass it was obtained the compactness indicator of the carcass(lC = E] :

By reporting the pelvis breadth to the length of the mutton leg it was obtained the

- G
compactness indicator of the mutton leg| I, =)

After weighing the cooled carcasses (for 24 h at 2-4°C) they were photographed
and evaluated according to EUROP grid [1]. It was established the output at slaughtering
1 (through reporting the weight of the cooled carcass to the live weight) and the output 2
(through reporting the weight of the cooled carcass to the empty live weight). All the
determinations regarding the tissue composition of the carcasses were made on the right
half of the carcass. The mutton leg was separated by sectioning the articulation between
L6 vertebra and the sacrum bone. It was separated the back by sectioning the muscles and
ligaments which assure its link to the body. After the separation of the mutton leg and the
omoplate, the rest of the carcass which has as bone basis the cervical, dorsal, lumbar
vertebras, the ribs and the stern resulted. Each of the above anatomy pieces was dissected,
the muscles and the fat (of covering and inter-muscular) were separated and the bones
were weighted. Because of the lack of space we shall present only the results at the level
of the semi-carcass. Al weightings were made in grams on an electronic weighting
machine with a precision of + 5 g. There were determined: the surface of the section of
the Longissimus dorsi (SLD) muscle at the level of the last rib and the surface of the
section of the pulp (SP) (having as base the femur and the muscles: rectus femoris, vastus
lateralis, vastus intermedius, sartorius, semimembranosus, adductor, pectineus, gracilis,
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semitendinosus, partial gluteus and biceps femoris) made at the half of the femur,
perpendicularly on its axe.

The contour of the surfaces was copied on calc paper, and their size was
determined on the computer. From the surface of the pulp section the surface of the femur
section was excluded. All data were statistically processed and for the signification of the
differences the Fisher test [4] was used.

2. RESULTS AND DISCUSSIONS

In our country, similar researches regarding the output at slaughtering and the
quality indicators of the carcasses were made by C.Pascal [3], M.Mochnacs, quoted by
[3] and others, and from the made researches abroad it can be noticed that of E.Laville
and co-lab. [2]. In table 1 it is presented the output at slaughtering.

Table 1
The output at slaughtering at hybrids comparatively to the mother breed
Genotype The output at Differences between hybrids and
slaughtering mother breed + percent points
R1 R2 R1 R2
Suffolk x Ealas Merino 48,36 52,37 +38 +15
Palas Merino 44,60 50,83
Texel x Meat-line 51,34 56,11
Meat-line-Palas 48,35 56,94 30 -08
GCN x Tigaie 46,93 53,60
Tigaie 44,7 52,8 t22 *08
GCN vaurcana 444 51,8 +12 +33
Turcana 43,2 48,5

It is noticed that the output 1 at hybrids was bigger with 1.2 to 3.8 percent points
comparatively to the local sheep breeds. Regarding the output 2 the differences are also in
the favor of the hybrids with an exception, that of: Meat-line-Palas has the output 2
bigger with 0,8 percent points, comparatively to the Texel x Meat-line genotype.

In table 2 there are presented certain dimensions of the carcasses and the carcass
indicators.

From the table it results that all hybrids were superior to the mother breeds under the
aspect of the three carcass indicators of the surface of m.Longissimus dorsi and of the
surface of the pulp section. The differences are significant (p < 0,01).

From the hybrids it was remarked the Texel x Meat-line-Palas genotype which
had both the most compact carcass and the mutton legs and the biggest sections’ surfaces.

Between the mother breeds Meat-line-Palas was remarked, which, as value,
excelled all the local breeds and even certain hybrids under the aspect of the indicators of
carcass and mutton leg’s compactness and of the surfaces of Longissimus dorsi and of the

pulp.
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The results presented so far shows the fact that by hybridizing with meat breeds
the output at slaughtering, the body shape and that of the carcass and the muscle coverage
of the carcass can be improved significantly at the local breeds.

Tabelul 2
The length, the perimeter of the mutton leg and the carcass indicators at the hybrid
genotypes comparatively to the local breeds

Genotype Length of | Perimeter Ic I S SP
the mutton of the LD | (cm®)
leg mutton leg (cm?)
(cm) (cm)

Suffolk x Palas Merino 24,33 47,67 0,32 | 0,88 | 16,5 | 146,0
Palas Merino 26,67 41,33 0,32 | 0,77 | 1511 |116,1
Texel x Meat-line 23,38 48,75 0,38 | 0,99 | 19,8 |159,1
Meat-line-Palas 24,83 47,83 0,37 | 0,96 17,7 | 146,8
GCN x Tigaie 25,0 48,58 0,32 | 0,85 | 14,32 | 1235
Tigaie 25,88 43,63 0,32 | 0,78 | 13,41 | 109,7
GCN x Turcana 24,25 43,67 0,31 | 0,82 | 13,43 | 1130
Turcana 28,33 41,67 0,30 | 0,66 | 12,02 | 1034

In table 3 there are presented the result of the dissection of the right semi-carcass
at all hybrids, comparatively to the mother breeds.
Table 3
The tissue structure of the carcass

Genotype Tissue structure (%) Differences between
hybrids and mother breed
(% percent points)
Muscles | Fat Bones | Proportion | Muscles | Fat Bones
muscles-
bones
Suffolk x Palas 60,96 17,55 | 21,39 2,85
Merino +354 | -1,70 | -1,75
Palas Merino 57,42 19,25 | 23,14 2,48
Texel x Meat-line 64,93 14,80 | 20,14 3,22 i i
Meat-line-Palas 61,30 17,49 | 20,96 2,92 +3,63 2,69 0,82
GCN x Tigaie 5369 | 2423 | 2191 2,45 i
Tigaie 51,56 | 2422 | 2406 | 244 | T2 | +00L ] -215
GCN x Turcana 59,50 | 17,46 | 23,08 2,58 i
Turcana 57,00 | 1742 | 2537 | 2,25 t25 | +004) -229

As it can be noticed at all hybrids, the carcasses had a significantly bigger
guantity of muscles (with 2.13-3.63 percent points) comparatively to the mother breeds.

At all hybrids and local breeds it can be noticed an excessive development of the
skeleton (maybe due to the high density of the bone tissue) comparatively to certain meat
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breeds and hybrids from EU [2]. The carcasses of the hybrids had a significantly smaller
quantity of bones comparatively to the mother breeds (with 2-3 percent points, excepting
the carcasses from the Texel x Meat-line and Meat-line-Palas genotypes where the
difference was less than 1 percent point). Under the aspect of the fat quantity from the
carcass there are remarked the carcasses with cu excess of fat from GCN x Tigaie and
Tigaie genotypes (24% fat).

In table 4 it is presented the evaluation of 51 carcasses, after EUROP grid.

Table 4
Evaluation of the carcasses after EUROP grid

Genotype | Number of Class by conformation Class by fattening degree

the E U R o] P 1 2 3 4 5

classified
carcasses

Suffolk x 3 - 2 1 - - - 2 1 - -
Palas
Merino
Palas 9 - - 4 5 - - 4 5 - -
Merino
Texel x 4 1 3 - - - - 4 - - -
Meat-line
Meat- 9 - 9 - - - - 8 1 - -
line-Palas
GCN x 6 - - 6 - - - 1 5 - -
Tigaie
Tigaie 4 - - - 4 - - - 2 2 -
GCN x 6 - - 5 - 1 - - 3 3 -
Turcana
Turcana 10 - - - 2 8 - 7 3 - -

From the table it is noticed that the best carcasses under the aspect of
conformation and the degree of fattening were at the hybrids of Texel x Meat-line (E and
U classes, respectively class 2, by the degree of fattening) being followed by Meat-line-
Palas with all carcasses from U class and 2, 3 u classes by the estate of fattening.

The hybrids of Suffolk x Palas Merino had the carcasses from U and R classes,
comparatively to mother breed at which 55% from the carcasses were from O class (not
required on EU market).

Regarding the hybrids of GCN x Tigaie and GCN x Turcana, the carcasses
entered the R class (middle) by conformation, and by the degree of fattening in 2- 3
classes (required on the market), however regarding the GCN x Turcana genotype, from
the table it can be noticed that a carcass from the 6 evaluated (17%) entered P class (not
required on market).

The carcasses of Tigaie breed entered all in O class, and by the degree of
fattening, 50% of them were from class 4 (too fat, not required on market).
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The carcasses from the Turcana breed enter the last class, P, in a proportion of
80%, and by the degree of fattening in classes 2-3.

The evaluation of the 51 carcasses has shown the fact that hybridizing the local
breeds with meat breeds improves significantly the conformation of the carcasses, they
being enclosed in E, U and R classes, in high percent (95%).

3. CONCLUSIONS

By hybridizing the local breeds with breeds specialized for the meat production
the output at slaughtering increases with 1.2-3.8 percent points, the conformation of the
carcasses, the carcass indicators, especially the indicator of mutton leg’s compactness are
also improved having significantly higher values at the carcasses of the hybrids.

Regarding the tissue structure of the carcasses it is remarked the rate of muscles
at the hybrids, higher with 2.13-3.63 percent points and a lighter skeleton with 0.82-
2.29 percent points, comparatively to the local breeds.

The carcasses of the hybrids were enclosed by conformation, in the E, U and R
classes, required on the European Union market. Regarding the local sheep breeds, the
made researches have shown that only at Palas Merino 44% from carcasses were from R
class, at Tigaie all carcasses were from O class, and at Turcana 20% from carcasses were
included in O class, the rest being from P class.
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THE EFFECT OF OESTRUS SYNCHRONIZATION ON THE GROWTH
CHARACTERISTICS OF LAMBS UNDER EXTENSIVE PRODUCTION
SYSTEM IN TWO DIFFERENT PERIODS
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SUMMARY

The aim of this study was to determine the effect of oestrus synchronization on the growth
characteristics of the lambs under extensive production system in two different periods. In this study, the
estrus cycle of the ewes was synchronized in two different periods (before and during the mating seasons). Each
year, totally 124 heads Kivircik ewes from two farms that are members of Adnan Menderes University-Group
Sheep Breeding Program (ADU-GKYP), and 8 Chios rams from ADU-GKYP upper flock were mated, and
together with the produced 325 Chios & Kivircik lambs, provided the animal material of the study The oestrus
cycles of these ewes were synchronized with intra-vaginal progestagen sponges impregnated with 30 mg
cronolone. After 14 days, sponges were removed and the females received an intramuscular injection 500 U
(PMSG), and five or six ewes were mated with Chios rams. This research lasted for three years and detailed flock
recordings were kept. The average birth weight of the lambs, the weight of lambs 100 days old and the
marketing weight (Kivircik x Chios F;), were 3.18kg 19.71kg and 29.10 kg respectively. Lambing season,
birth type, and sex of lambs were found significantly effective on birth weight, which is an important factor in
lamb production (P< 0.01). In this research, daily live weight rises of lambs in 100 days and in marketing
period were 166.84g and 167.48g. For the mentioned characteristics, year, sex of lambs, and the method of
growth were significantly important (P<0.01). Survival rate of lambs until 100 days age and until the time of
marketing were 66.81% and 63.57% respectively. The effect of years were significant (p<0.01).

INTRODUCTION

The mating season in sheep in Western Anatolia is between August and December.
For this reason, if mating could be made applicable earlier than autumn, lambing would
be economically very important in the area. Early lamb is an important source of income
for the sheep breeders. Therefore, a lambing season beginning in the early autumn will be
important (Demiroren, 2001). According to the research done in the City of Aydin, the
main source of the sheep breeders’ income was determined to be the income obtained
from lambs (Karaca, et al., 1998). To increase the fertilization and to arrange the
synchronization of estrus, hormonal effects are used in sheep breeding. Progestagen and
prostaglandin analogues are widely used for estrus synchronization in sheep PMSG
(Pregnant Mare Serum Gonadotrophin) is injected into muscle at the end of the
synchronization treatment (Kaymakci, 1979; Askin, 1982; Sonmez and Kaymakci, 1987;
Alacam, 1993; Tempest and Minter, 1987; Kaymakci and Sonmez 1996). Among the
known advantages of estrus synchronization, especially in the marketing season, it is
quite significant in sheep breeding to produce a single pattern of lamb in age and in live-
weight, and to use the work power in a more productive way during the following period.
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The mating season of the sheep is between August and December in Western
Anatolia. For this reason, early autumn lambing is has a great economic importance.
Early lamb meat and sheep milk are important income sources. Therefore, early
production is significant starting the lambing season in the autumn (Demiroren, 2001). It
has been apparently observed in the studies carried out on Aydin region sheep population
that lamb income is the main income in sheep breeding (Karaca et.al., 1998). In the
region two main factors are significant for an economical sheep breeding. One of these is
the condition of the pastures before birth and the marketing seasons, and the other is the
number of weaned lambs during the annual aggregate animal sale seasons. During the
marketing season, a high number of the lambs which have been excluded from breeding
sheep and which have reached marketing weight will increase the income that the sheep
breeders will get through sheep breeding, and so will be able to provide sheep breeding
business to be more challenging. (Yilmaz and Altin, 2004)

Hormonal effects have been used in sheep breeding both to increase the fertilization
and to synchronize estrus. In the regulation or synchronization of estrus, progesterone or
its derivatives are widely used. The usage of pregnant mare serum, Gonadotropini PMSG,
is usually followed by the Progesteron application. (Kaymakci, 1979; Askin,
1982;Sonmez and Kaymakci, 1987; Alacam, 1993; Tempest and Minter, 1987; Kaymakci
and Sonmez, 1996). Among the known advantages of estrus synchronization, especially
in the marketing season, it can be said that it is quite significant in sheep breeding to
produce a single pattern of lamb in age and in live-weight, and to use the work power in a
more productive way during the following period. In some regions in a certain period of
the year, breeders market their lambs at the same time (after weaning), and for this
reason, at other times the number of lamb butchery is too low.

Lamb production could also be arranged with the synchronization of births and
with the synchronization in non- breeding season in order to be marketed in the season
when the price is the highest. In this way, a standard size lambs, approximately at the
same age and at close live-weights, could be provided for the sheep breeders (Askin and
Kaymakci, 1991).

Using hexogen hormone and cumulative lamb birth, lambs can be provided to reach
the necessary weights by making use of the period just before the beginning of the dry
summer when the pasture resources are sufficient. If lambing time is correctly set, the
sheep will benefit more effectively from meadows and pastures (Williams et al., 1992).
For a profitable sheep breeding, the number of lambs should be high not only at birth, but
also in the marketing period. Therefore, according to the results of the growth,
fertilization criteria become effective economically.

Mating season of the sheep is about 3 to 4 months (from June to September), and
the birth period of the sheep gets around about a period of 3-5 months in the region of
Aydin. Because of this long period, there are significant differences among the lambs,
which are the biggest income of the breeders, in their live-weights in the marketing period
in the region of Aydin. In addition, this long period will prevent the sheep breeders from
using their work power more effectively, and from planning lamb growth and milking.

In this study, it was aimed to determine the effect of Oestrus Synchronization on some
growth characteristics of lambs under extensive production systems and the contributions
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to animal breeding applications. The satisfaction of the breeders by the results of this
study will indicate that this study is a successful work.

1. MATERIALS AND METHODS

1.1 Material

This study was conducted in the village of Kasapli in the Kocarli district of Aydin-
Turkey (37° 45°02.59”” N and 27° 34’ 35.24’ E) at an altitude of 28 meters above sea
level. In this study, each year, totally 124 heads Kivircik ewes from two farms that are
members of Adnan Menderes University-Group Sheep Breeding Program (ADU-GKYP),
and 8 Chios rams from ADU-GKYP upper flock were mated and together with the
produced 325 Chios & Kivircik lambs provided the animal material of the study.

1.2 Method

Records of animal material have been kept by ADU-GKYP since 1994. The
determination of the ages was made through the records of the farms. The animal material
was divided into two groups randomly in both flocks. First group and second group ewes
were synchronized in the first week of the month of May and in the middle of the month
of June respectively. The estrus cycles of the ewes were synchronized with intra-vaginal
progestagen sponges impregnated with 30 mg cronolone. Sponges were removed after 12
days in the first group and after 14 days in the second, and the females received an
intramuscular injection 500 IU (PMSG) and five or six ewes were mated with each ram.
Rams were joined back into flocks for non-pregnant sheep 20 days later than the second
group mating. Parameters of the lambs which were born from non-pregnant sheep were
not taken into account in this study. Birth records, birth weights, live-weights in the 100th
day, the marketing weights and fate of the lambs were recorded every year. The annual
maintenance-feeding and the applied flock management were also recorded.

First group and second group ewes started lambing in the first week of October and
in the first week of December respectively. Ewes were separated from their lambs three
days after birth. In this short period, when the ewes were not sent to the pasture, silage
and a little barley were given to the flocks. Only the ewes were grazed after the fourth
day. Ten days after the births, ewes and lambs were sent to the pasture area together. The
ewes and the lambs were pastured in the field area starting at the end of February until
mid April, and later were pastured on hilly areas. The southern part of the village consists
of hills and mountains, while northern sides there are composed of corn and cotton fields.
These fields used by breeders as a pasture can only be used after harvesting season
(October to December), and before planting season (February to April). Main pasture area
is a hilly area which has olive trees. This area is used for pasture throughout the year,
except for the harvesting season for olive from October to February once in two years
(Yilmaz et al., 2009). In the first and the third years of our study, sheep were forbidden
into hilly areas because of the olive harvesting; thus, flocks which were not pastured
enough were given barley and corn silage.

Parameters of Kivircik x Chios (F 1) lambs related to their births, live-weights for
the 100" days and weaning dates, daily live-weight rises, and their survival rates were
examined. The weaning period is also the marketing period in the region. The statistical
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analysis of data was made by means of the SAS statistical program (SAS Institute inc.,
1999)

2. RESULTS AND DISCUSSIONS

2.1. Live-weights

The values of the lambs’ birth weights, the 100" day and marketing weaning
period live-weights, and the daily live-weight rises were given in Table 1. As seen in
Table 1, the birth type and sex were found to have had a quite significant effect on the
birth weight, which is a very important characteristics for lamb production (P<0.01).
Year, farm, and mother age are not significant statistically. As for groups, it was observed
that the second group births had greater birth weights than the first group births. The
reason of this was the better pasture conditions during the last period of the pregnancy in
the second group.

As the lamb number increased at birth, the birth weight decreased as expected.
The relation between the ewe’s live weight and the lamb’s birth weight is significant
(p<0.01), and they are directly proportional. For this reason it is important for the ewes to
be well fed in the last period of their pregnancy.

The effect of the years on the 100" day and marketing period live-weights and on
the daily live-weight rises until these periods was also found significant(p<0.01). The
lambs were seen to have the greatest values in the second year with regards to the live-
weights for the 100" day and marketing (weaning) periods. The effect of the longer usage
of the pastures in the second year was also observed here.

In this study, the management differences the farmers displayed with regards to the
100" day live-weights and live weight rises were found significant statistically (p<0.01).
It was observed that the second farm had higher values than the first farm. The effect of
the periods on the 100" day and marketing (weaning) period live-weights was found
insignificant. The superiority of the lambs born in the beginning of December was
remarkable although this was not important for the marketing period. The effect of the
mother age on the development of the lamb was more distinctive during the marketing
period. The lowest performances among the mother age groups were observed on the
lambs born by mothers of 7 years old or older.

The effect of the sex on the so-called characteristics was found quite significant
(p<0.01). Males were observed better than females. In addition, in the lams which sucked
their mothers alone, the development features were obviously higher (p<0.01). The
marketing weight of a lamb which grew up as the only lamb was 31.52 kg, being a very
good value. Birth weight and marketing age influenced the marketing weight positively
and significantly. In other words, to provide heavier lambs at birth is important on
account of marketing or economically.

Lambs were marketed after weaning when they were 150 days old in average. The
marketing ages related for years were 161, 154, and 136 days respectively. Both farms
marketed lambs approximately at the same age. The average marketing ages for the first
and second group are 173 and 128 respectively.
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Table 1

The average lowest squares and standard deviations related to the 100" day and marketing

(weaning) periods live-weights and the daily Iive—weig_;ht rises in lambs

Classification N Birth wt 100" day 100" Day marketing Marketing
(kg) N live-wt. Daily Live N (weaning) period Daily
(kg) wt rise (g) period live-wt
live-wt (kg) rise (9)

Years NS *x *%x *%x **
1% year 101 3.21+0.06 73 17.59+0.47%  142.14+4.68°% 68 27.20+0.722 154.76+4.96 2
2" year 117  3.18%0.07 95 21.64+0.42° 182.13+4.17° 92 31.29+0.50°  183.04+3.46°"
31 year 107 3.16£0.07 86 19.91+0.45° 164.81+4.45° 85 28.81+1.40%  164.64+9.62
Farm oD * * oD oD
1 244 3.18+0.04 205 20.33+0.25%  169.03+2.52°% 192 29.53+0.38 170.04+2.61
2 81 3.18+0.08 53 19.08+0.49°  156.60+4.93° 53 28.67+0.68 164.91+4.70
Period *x NS NS NS NS NS
1 191 2.90+0.0% 149 19.67+0.33 162.44+3.34 144 27.05+£1.45 155.90+9.72
2 134 3.46+0.0° 105 19.75+0.40 163.19+4.00 101 31.15+1.985 179.54+13.58
Age of ewe NS NS NS NS faied *
2 44 3.05£0.10 37 19.27+0.65  158.43+6.52 36 28.10£0.80%°  162.27+5.48 %
3 51 3.21+0.10 41 20.01+0.67 165.8616.70 38 28.70+0.86 ®®  164.65+5.96
4 66 3.17+0.08 59 20.83+0.50 174.09+6.44 57 30.63+0.65 & 177.92+4.46 ?
5 60 3.31+0.08 41 20.01+0.56 165.7245.59 41 30.49+0.75%  174.7245.19 %
6 53 3.31£0.08 38 19.41+0.59 159.7845.92 37 28.93+086 ® 166.38+5.87
>7 51 3.04+0.08 38 18.74+0.55 153.73+£5.57 36 27.73£0.76 ©°  158.9245.22 °
Birth type ** - - -

103 3.99+0.0° - - -
Single
Twin 185  3.1620.0° - - -
Triplet 37 2.39+0.1° - - -
Sex **k **k **k **k *%x
Female 164 3.09+0.0° 127 18.94+0.35%  155.09+3.51% 123 27.82+0.50 a 159.03£3.43 a
Male 161  3.27+0.0° 127  20.48+0.34° 164.07£3.49° 122  30.38£0.52°  175.92+3.56°
Growth Type - *% *% *% *k
Single - 113 21.81+0.38 %  183.84+3.83% 109 31.52+0.53 a 183.204£3.64 a
Multiple - 141  17.61+0.35°  141.79#3.48° 136  26.67#0.53 °  151.76+3.63 °
Linear - - -
regression
ewe wt. (kg) 0.025+0.0 - - - -

07 *%x
Birth wt. (kg) - 1.643+0.354  6.427+3.540 2.12140.45 ** 7.243+3.098*
**k
Marketing age - - - 0.187+0.07* 0.022+0. 502
(day)
Overall mean 325 3.18 254 19.71 163.07 245 29.10 167.48
* 1 P<0.05
**: P<0.01

NS: (Not Significant)

a, b, ¢ :The differences among the averages indicated with different letters in a factor are significant (P<0.05).

2.2. Survival Rate in Lambs

In the study, the evaluation related with the survival rates of lambs after birth were
given in Table 2. The effect of the year on the lambs’ living power until their 100" day
and marketing period was found significant (P<0.05 and P<0.01).

The survival rate was seen to be higher in the second year (2005-2006) of the study
that lasted for 3 years than in the other years (2004-2005 and 2006-2007). The lowest
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value was seen in the first year of the study. The importance of the olive tree areas which
were used as pastures during the second year was observed here too. It was thought that
the last year’s productivity was lower than the second year’s but higher than the first
year’s for the reason that the third year of the study was the fertility year for olives, so
these areas were prohibited as pastures resulting in poor feeding (pasturing). In addition
to this, 2006 and 2007 years were too hot and dry.

Table 2
The average lowest squares and standard deviations related to the survival rates of the lambs

until the 100" days and marketing periods

Classification N 100" day marketing periods
survival rate survival rate
Year * *x
1% year 99 60.78+3.69 2 49.49+4.00
2" year 108 74.95+4.10° 75.88+4.44"°
3 year 103 64.70+4.23 65.35+4.58 °
Farm *%* *%*
1 227 75.87+2.732 73.12+2.96 2
2 83 57.75+4.24° 54.02+4.58 °
Period * NS
1 179 71.58+3.54 2 67.48+3.83
2 131 62.04+3.38° 59.65+3.66
Age of ewe ** **
2 41 84.08+6.07 * 86.75+6.57 2
3 49 55.72+5.78 ° 50.55+6.25 °©
4 63 75.35+4,95 @ 73.60+5.36 *
5 56 53.27+4.95 ° 49.55+5.35 °
6 52 66.20+4.70 61.15+5.09
>7 49 66.23+5.06 * 59.83+5.47 ™
Sex NS NS
female 162 63.81+3.30 61.86+3.57
male 148 69.81+3.29 65.28+3.56
Growth type ** **
single 118 83.10+3.64 ° 79.83+3.94 2
twin 162 80.54+2.91° 74.60+3.15 2
triplet 30 36.79+6.98 ° 36.29+7.56 °
Linear regression
birth wt (kg) 8.106+3.051** 7.459+3.301*
Overall mean 310 66.81 63.57
* 1 P<0.05
**: P<0.01

NS: (Not Significant)
a, b, ¢ :The differences among the averages indicated with different letters in a factor are significant(P<0.05).

The effect of the farm on the survival rate of the lambs until the 100" day and
marketing period was found quite significant statistically (P<0.01). The better
maintenance and management applied in the first farm resulted in a higher
(approximately 20%) survival rate here. While the effect of the period on the 100" day
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survival rate was significant, its effect on the marketing period was found insignificant.
The survival rate provided until the 100" day in the first and second groups were 71.58%
and 62.04 respectively. The sheep were pastured in the cotton fields in September and
afterwards, after the cotton had been harvested. It was thought that the first group sheep
could have made use of the stubble before the birth and for a short time after the birth,
and this could have had a positive influence on the feeding of the lambs which were in the
sucking period, and thus they could have gone into the winter season more powerful. The
effect of the mother age was found significant for both factors (P<0.01). Here, the
survival rate was observed the highest in lambs which have mothers at especially 2 years
old.

The 100" day survival rates of the lambs which were grown up as singles, twins,
and triplets were found 83.10%, 80.54%, and 36.79% respectively, and the marketing
period survival rates as 79.83%, 74.60%, and 36.29% respectively. Here, the 100th day
and marketing period rates for the singles and twins are higher than the rates for triplets
and close to each other’s. The breeders, particularly, don’t want triplets because of the
increasing labor under existing conditions. For this reason, the most convenient birth can
be said to be the twin births. Birth weight influenced the survival rate significantly
(P<0.05 and P<0.01). Naturally, the survival chance of the lambs which are more lively
and heavier at birth will be higher.

CONCLUSIONS

In this study, the average birth weight in the Kivircik x Chios F; lambs was found
3.18 kg. In some studies done in the region, the birth weight was found 3.56 kg for
Kivircik lambs (Cemal et al., 2005), for Karya type and Menemen x Cine Ttype (Fy)
lambs 3.45 kg and 3.43 kg respectively, and for Cine Capari lambs 2.75 kg (Karaca et al.,
1999), again for Kivircik lambs 2.81 kg, for Chios x Kivircik F; crossbred lambs 2.94
kg, for Kivircik x Karya crossbreds 2.85 kg (Altin et al., 2003). In other studies done in
different regions and on different genotypes, the birth weights were found 4.72 kg and
4.75 kg for Chios x Akkaraman F; and Kivircik x Akkaraman F; lambs respectively
(Akcapinar et al., 2000), 4.45 kg and 4.25 kg for Chios x (Kivircik x Morkaraman) F; and
Kivircik x (Chios x Morkaraman) F; crossbred lambs respectively (Ozbey et al., 2000),
3.69 kg for half etansif conditioned Kivircik lambs (Altinel et al., 1998), and 4.2 kg for
village conditioned Akkaramans (Dag et al., 2000). As seen, the achieved results can be
said at better levels in most public enterprises than the findings obtained in this study.

Generally, the average 100" day live-weight of the lambs in this study is 19.71 kg. In
similar studies, the 90" and the 105" day live weights were found as 22.88 kg ad 25.67 kg
for Chios x Kivircik F; lambs 21.84 and 24.26 kg for Kivircik x Akkaraman F; lambs
respectively (Akcapinar et al., 2000). This weight was found as 25.48 and 25.99 kg for
105 days old Kivircik x (Chios x Morkaraman) F; and Chios x (Kivircik x Morkaraman)
F, lambs respectively (Ozbey et al., 2000).

In our study, the averages of the100™ day and the marketing period live-weight rise
were found as 163g and 167g respectively. In a study done in breeding flocks in the same
region, the marketing period daily live weight rise was determined as 158g for Kivircik
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lambs (Yarali and Karaca, 2004). At the 89-103 days and 103-117 days ages, the average
daily live weight rises for Kivircik and Chios x Kivircik crossbred lambs were found as
197.4, 163.0 and 182.6, 175.9 g respectively (Altin et al., 2003).

In the City of Aydin, the weaning time and the marketing period is the same
because the lambs are weaned to be marketed. At the end of this study lasted three years,
the average marketing weight was found as 29.10 kg. In the studies carried out in ADU-
GKYP, it was informed that the live weight of Kivircik lambs weaned at around 125 days
old was 26.78 kg (Cemal et.al, 2007), and the live weights at 3 and 5 months old for
Karya type lambs were 20.85 and 25.56 kg, for Menemen x Karya (F;) lambs 21.71 and
23.83 kg and for Cine Capari lambs 21.32 and 25.20 respectively (Karaca et.al., 1999). In
a study done in flock breeding conditions, the average live weight of Kivircik lambs at
the marketing period is 21.90 kg (Yarali and Karaca, 2004).

In this study, the survival rate until the 100" day and the marketing period was
66.81% and 63.57% respectively. In a study done on Kivircik sheep in the same village,
the 90" day survival rate was found 87.8%, (Koc, 2003). In another study done on
breeding flocks, the survival rate of Kivircik lambs until the marketing period was 68%
(arali and Karaca, 2004). The survival rates in different regions having different feeding
and maintenance conditions until different times of weaning (90-120 days) were reported
to be 85-98% for Kivircik lambs (Sonmez and Kizilay, 1972; Evrim et al., 1992; Celik,
1995; Altinel et al., 2000; Ceyhan et al., 2004); 89.51% for Chios x Kivircik (F1) (Altinel
et al., 1994); 50% for Chios lambs (Celik, 1995);100% and 70.6% in 90 days survival rate
for Kivircik and Chios lambs respectively (Sonmez et al., 1975). In this study, the
survival rates on the 100" day and in the marketing period were close to each other. For
this reason, we can say that the real loss of the breeders is in the period between birth and
the 100" day.

As a result, for a more profitable outcome in sheep breeding, which is influenced
directly by the garden and field agriculture, it has been understood that more
advantageous results can be achieved with respect to the lamb development and
marketing than the normal production terms by synchronizing the oestrus and having
earlier births. At the end of the study, it has been observed that the breeders were
contended with the present situation and had a higher opinion of the lamb sales than in
the previous years. The most important reason of this is the fact that a great majority of
the lambs produced were left as sacrificial as a result of the births in the previous years
dispersing in a longer period and that the cost of their feeding by hand for a long time.
The easy and economic feeding of the lambs together with the improving pasture
conditions in late January and early February has made the lamb sales more attractive for
the breeders. To improve the maintenance and feeding conditions in farms will provide a
more profitable production by influencing the development of the lambs and the survival
rate positively until the marketing period. It is expected that the results of this study,
carried out in the Kocarli district, Aydin City, will contribute to the rehabilitation
programs done in the region and will provide a base for the future studies to be planned.
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= SOME PROBLEMS OF WALACHIAN
. | (ZACKEL)PHILOGENETIC SHEEP
BREEDS GROUP AND
THE PRAMENKA BREEDS

RASELE VALAHE (ZACKEL)
SI RASELE PRAMENKA

C.DRAGANESCU, H.GROSU!

“Most breeds of livestock arose from community
breeding in small region where a few herds located
conveniently to each others exchanged breeding stock
during the formation period of breed and relly
established the breed by linebreeding to the best
individuals within those herds.”

J. Lush 1945 p.383
Key words: Taxonomy, breed and philogenetic
breeds groups identification, description,
denomination,
Cuvinte cheie: taxonomie, identificarea,
descrierea, denumirea raselor si grupelor
filogenetice

SUMMARY

The mixed wool sheep breeds from the SE Europe have been grouped as similar breeds (philetic
group) under the name Zackel. The denomination Zackel, not use d in any country for any breed, was
introduced by Nathusius (1880) as a German denomination for a breed denominated by Buffon and Darwin
Walachian, and by Linnaeus O.a strepsiceros, as a fact that this breed have straight (in German zackel) horns,
but this breed - Corkscrew horns Walachian, erroneus named also Racka (Rack=Serb), belong completly to
other philetic group (Egipthian sheep). The real name of SE European mixed wool sheep, used or still used
in most country of the region was Walachian-=Romanian. In the area of forme Yougoslavia this breed were
denominated Promenka, and it is the tendensy to present them as independent similar-philetic group, even: 1.
it is heterogenious and includ breed from other phyletic group (Ruda, Corkscrewhorns Walachian); 2. there
are informations that it include Walacs breeds; 3. There are not informations that the Slavs breeng when they
come to the region, sheep. This approach, possible produced by the fact that most breeds arose from
community breeding in small regions, but also by the fact that the breeds can be historical documents, can
produce many taxonomical confusions, with scientific and practical consequences in Animal Breeding,
Conservation of AanGR and breed utilisation. The development of a real zootechnical tax onomy, connected
with the zoological taxonomical ideas is necessary, and an intercountry cooperation for a corect application of
it.

! Faculty of Animal Science Bucharest Romania
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A correct breed identification, description, denomination and classification ,
a correct taxonomical approach, is the sine qua non basis of a correct animal genetic
improvement, conservation, utilization (fig 1). Without it are not possible communi-
cations, international and even national cooperation. As correctly suggested Pearl,
taxonomy is the brick from which are build all the buildings of zootechnical knowledge
(Draganescu 1998, 2003, 2009).

However in this field persist many errors. As Mason noticed (1951...1996) and
we are stressed (1994...2009) frequently the some breed have different names, different
breeds have the some name and some phylogenetic group are embarrassed. Now, our
farm animal taxonomical science is at the paradigm of 19-th century, we have not a real
taxonomical science (Draganescu 2006, 2009). Sometimes research projects and essays
have not a through scientific approach and increase confusions

/ Genetic improvement

/

Utilization

Taxonomy

v
Breeds’ conservation

Fig. 1 - “Taxonomy is the the brick from which are build all buildings of
zootechnical knowledge’s” (Draganescu 2003, idea Pearl R. 1922)

The present paper is an attempt to analyze the present knowledge information’s,
to continue our previous investigations and make a modest contribution for a correct
taxonomical clarification of the problems of the most important group of similar sheep
breeds from South-East Europe, some how erroneous named from Nathusius (1880) to
Simon (1993) Zackel breeds, by us (1994-2007) Walachian and perhaps of a subgroup of
him-Promenka breeds, who tend to be presented as philetic independently. Sure we are
conscience that with the present information’s possibilities it is difficult to solve perfectly
the problem of each breed origin, of genealogical (phyletic) tree, moment of
separation, and genetic distance between breeds, but such relativity can be accepted
as a steep to the scientific truth.
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1. UNCLEARNESS’, CONFUSIONS OR ERRORS OF SO COLD ZACKEL
DENOMINATION

Most local sheep from the South East Europe use to belong to a mixed wool
(some 25% kemps-hair, 75% transitional and fine fibbers)* or more uniform coarse wool,
long thin tail breeds, usually named “Zackel”. The sheep from this group have also bare
head and slight convex profile, horned (rams and some 15-20% of ewes), white (some
90%), but also grey or black (dominant to white), with face and legs white, brown or
spotted (polymorphism with some fixation in some flocks and populations). There is a
small-medium size breeds (37, 32-53, kg for ewes) breed with an angular (dolicomorphic)
conformation) and milk, meat, wool production.

Result of community breeding in small regions, the breeds from the group Zackel
are innumerable, with a large morphological variability, not clear identified, with group
chance denomination and seldom subjective changed “patriotic” denomination and,
surce of an erroneous, scientific confusions. Connected to te denomination Zackel, we
note that:

o Any breed from this group is not named in his country Zackel; the problem is
way?.

o Simon and Mason do not understood the some breeds under the name of Zakel.

o FAO, make just a national breed inventory, not a taxonomical classification and

do not use the name Zackel.

The explication of this situation we found starting from a Mason (1986) explanation
of the denomination. The name Zackel was introduced by Nathusius (1880) for two
reasons: 1. He referred to the straight horn of Racka ( in German. Zacke mean prong,
strght horn). But “Racka” the, spectacular corkscrew horn breed from the Serbo-
Panonian-W.Romanian area, belong to a completely different philetic group of sheep. It
is descend from the old Egyptian sheep, and was named by Buffon (1780) and Darwin
(1865) Valachian. 2. Linnaeus named this Egyptians type of breeds Ovis aries
strepsiceros (straight horn) and. Nathusius (1880) translated the Linnaeus “strepsiceros”
into german. Someone extended erroneous the Nathusius name to a phylogenetically
different group of breeds, to all mixed wool breeds from SE Europe. We supposed (1998)
that is done by Germans living in Romania, who use to call the “Valach” (Romanian)
Zackel (people livind in mountains), and their sheep Valachian. As a conclusions the
name Zackel can be use just for the Egyptian Phyletic group of sheep, represented in
Europe just by Buffon and Darwin Valachia sheep, perhaps better named by Serbs
“Corkscrew horns Valachian” (Valaska vitoroga) and erroneous named by Hungarian
Racka ( not noticing that mean Serbian), and perhaps in Kosovo-Metohian Baljuha.

“ The mixed wool of Romania Tsurcana is composed of two type of fibbers: (1) some 25% kemp
(hair), 80% 25 cm long, ranging from 13 to 36 cm, and 64 microns, ranging from 41 to 97, and
some 20% 22,5 cm long (12-36) and 58 (37-81 ) micron finesse. (2) some 75% short fibbers of
some 8 cm (2-19 cm), with a finesse of 27 microns (17%, longer 2-6 cm), 3o microns (some 36%,
6-10 longer), and 47% of 32 (19-53) microns and 10-19 cm long
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2. THE CORRECT NAME FOR S-E EUROPE MIIXED WOOL SHEEP-
VALACHIAN

The mixed wool sheep, transhumance, seldom sedentary breeds from SE Europe
are perhaps originated from the old Scythian and Thrakian sheep, but possible also
connected to the early West European mixed wool sheep (Spanish, Italian, Draganescu
1994, 1997).

The most used local name even now (it was changed in many cases during the
last time) is Valachian (Valakhsaia, Valassky, Zuclechtena Valaska, Vlahicos,
Walachenschanschaf etc ) It is an explanation.

) The North Balkan breeds of the group generally named Valachian, were
dispersed in a vast area, from Ural mountains to North Carpathians and Bosnian
Mountains by Carpathian Transhumance shepherds (Sibiu, SW.Brasov centers), or by the
“Valachian” (Romanian) former residents in this areas. Is possible that the North Balkan
Valachian breeds are originated from Romanian Valachian breed (Tsurcana); the name
Tsurcana, given by Romanian to this sheep is the oldest; etimologically having a Sanskrit
origin, with the meaning sheep- goat.

o Besides the breed with such name (Vlahico group,Srna Vlaska, Kutovlaska) in
South of Balkan Mountains area, the word Vlach use to by at least in Greece and Serbia
synonyms to shepherd. Matley (1968) quoted also by Draganescu (2003) determine: “The
Vlach have managed to exist through the centuries almost exclusively by herding of
livestock on mountain pastures.In fact, so strongly has herding become associated with
the Vlachs that in parts of Greece the term vlakhos is used to denote a shephard, with no
ethnic connotation, and since the Middle Ages the term Vlah has been used in Serbia and
Bosnia as synonymous with mountain herder of an ethnic group”

In Bulgaria Savov (1959) quoted by Ryder (1968, p.177) wrote ““..The name..Tsigai..,
Tsurcana for coarse-wooled sheep and Stogosh for the cross between them, wich are
retained in Roania today, were use in Bulgaria as early as the eighteenth century”. Mybe
Mathley is correct: “An understanding of the culture of Vlachs and its origins is
important for the study of pastoral life in Balkan Peninsula”.

We proposed for this group of breeds the name Valachian. Sure the problem must be
analyzed by an “Ethical zootehnical nomenclature comission”, as Draganescu
proposed (2006,2009), similar to such zoological commission. It is however a
complication.

The “Valachian” sheep have a mixed wool, with a high proportion (70-80 %) of
fine and medium fine fiber of wool, and low proportion of kempt.( 20-30%),. an
adaptation for summering in mountain pasture and for wintering in open field. Seem to be
an other group of breeds, very similarly morphological and by productivity to the first
group (Albanian Shkodrane ?) but with more or less a contrarily proportion of fiber in
their mixed wool. The problem of relationship between this two types of breeds is nor
analyzed.
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Table 1

Some different classification of “Zakel” breeds
I. Simon 1993 Group of similar breeds-7. Mountain breeds-6. Zackel

Nr. Local Breerdname Internatonal Breedname Country
1. Vlahico Geek Zackel Greece
2. Sarakatsanico “ “

3. Sazakatsaniko Mountain breeds “
4, Boutsiko “ “
5. Vlahico “ “
6. Siteia “ “
7. Karagouniko Karagouniko “
8. Kumi Kumi ”
9. Myilini Myelini ”

10. Lesvos 7 7

11. Florina Pellagonia ”

12. Pellagonia ” ”

13. Serres Serai “

14. Sfakia Sfakia “

15. Glossa Skopelos “

16. Skopelos “ “

17. Sumavska Sumava Czeech
18. Zuslachtena Valasska Valachian “

19. Pramenka Yugoslavian Zackel Yugoslavia
20. Sjenika “ “

21. Svrljiska “ “

22. Turcana Romanian Zackel Romania
23. Polka owsa gorska Polish mountain Polonia
24. Ruda Dubrovska Dubrovnic Croatsia
25. Licka ovca Lika “

26. Paska ovca Pag island “

27. Racka Racka Hungary

. Stiojanovic 2003 Serbia and Montenegro Pramenka/Zackel

_1. Pirotski soi Pirot strain

2. Sjenicki soi Sienica strain

3. Svrjisk soi Svlijig strain

4. Bardoka White Metohia strain
Baljusa Baljusha/ variety of Bardoka

5. Vlasko/vitorogi soi Vlashko/vitoroga strain

6. Krivovirski soi Krivovir strain

7. Lipski soi Lipa strain

I11. Bulgaria 2006 present some 34 sheep breeds from which some 9 breeds
with coarse wool, but just one Karakachan sheep, is indicated as typical Zackel
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*Early Scythian (400 BC),
Mixed woolen sheep
Coiled horns, thin long tailed
(Ovis aries rustica or longicauda ? — Linnaeus)

-

-

* Walachian sheep (Zackel)
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(modified from Draganescu 1997, 1994)
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3. THE PRAMENKA GROUP-COMPONENT OF VALACHIAN (ZACKEL)

GROUP
“An understanding of Vlachs culture and its origin is important for the study of pastoral life in the Balcan
Peninsula™ Matley 1968

3.1. THE PRAMENKA BREEDS. Pramenka (Paomenka=with open fleece
(pramen=staple or lock -Mason) is the Serbo-Croatian name of a group of mixed
wool sheep breeds livind in the former Yugoslav space and generally accepted as
synonym to “Zackel” (Mason, Simon, Belic, Stojanovici et al). The name, number of
breeds differ from author to author (table 1, Fig 1). Belic, in an Album of rasa Stoka”
(Beograd 1951) present some 19 “Pramenka” “Variety”, really not all from the same
phyletic group, not all Pramenka(Zachel). Mason (1988) present some 18 Pramenka
(synonym to Zackel) breeds, notating that some are really Ruda, and Stojanovici some 8
just in Serbia.

Genetic diversity of native” Paomenk”a, generally of all Valachian breeds, was
perhaps very large because the ecological niches are very divers and the community
breeding promote an island structure of them with many emergent breeds. Such large
number of local genetic populations (local breeds) of “Pramenka” attest the Lush
(1945) even of Wright (1930) idea of breed creation mechanism presented before.

The problem is if such diversity of breeds is a real a homogenous group, with
a common origine or not, if “Pramenka” is or not just a local name for some
Valachian (Zackel) breedss. We consider_that Pramenka is a local hame for many
breeds different breeds, most from Valachian group, that it is not an an
independent phyletic_unity, even not homogenous group. We must accept that
genetic distances between genetic populations are generally invers proportionally
with thw geographical distances between them (Wright, Malecot , Kimura) and is
less probably that the genetic distances between all Balkan Valachian breeda is
large. We must notice that in_Pramenka group were introduced breeds who are
clear different history. Sure some Macedonians breeds are the breeds of Vlach.
Some Bosnian and perhaps Serbian and Croatian are also Valachian (Matley 1968),
and Sarakatsan is considred as a type of “Greek’ Vlachico (Zervas, quoted by Laga

1986). area.)

We note that in Romania the problem was solved in a different way, we are
not sure that better. As a result of a traditional community breeding, the Romanian
Turcana (Valachian) breed has an island structure, with easy visible different emergent
breeds, each with different morphological.

Conservation measures must be taken, and that impose al lest some clarification of
possible relationships of Tsurcana sheep and “Pramenka” sheep, a correct identification
(genetic distances) and denomination..

Production traits (foto 1.4). Some of them are: Transhumant Tsurcana from Sibiu-Alba
districts and Novaci-Vaideeni, Valcea (Meridional Carpathians), Caransebes Tsurcana,
Hatseg Tsurcana, Gray Tsurcana, located on Central Moldavia and middle Oriental
Carpathians, Black Tsurcana, located in North Moldavia, Bistritsa-Maramuresh Tsurcana.
Most of them are the origin point of many foreign breeds. Peasants still conserve most of
emergent breeds on short and medium term. On long term some
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3y larinith?
Tietete
Caransebes Tsurcana Hatseg Tsurcana

3.2. THE BREED NAME AND THE STANDARD BREED DESCRIPTION.
Generally the breed name is connected in the last century to the geographic region, as in
others country (Bulgaria, Greece et.al) not to the phyletic group as in zoological taxonomy.
That make a complication to the classification of breeds and allow errors (Some of
Pramenka breeds -Sar Planina, Sjenika, Svrljik- are presented by Mason as breeds
from a Ruda Group, a diiferent phyletyc group; perhaps he considered that they are no
Pramenka). We not that in our “science” don’t exist a SHORT-HANDED
STANDARDIZED DESCRIPTION of each taxon, operational taxonomic unit (OTU=breed,
line)._The wool quality, an important sheep taxonomic character is not presented or unclear
presented in all area of Valachian, of Pramenka group, especialii in some countries.

In the development of Farm animal Taxonomy, as a real science the problem of a
phyletic denomination must be solved, as EAAP AnG Group of 1980-1994 year
attempted (SIMON). At the present level of farm taxonomical “science” (the level of
19-th century !) is difficult to put order in the classification , to establish a correct
classification (a standard hierarchy of OTU) on the basis of phenotypic phylo-
genetic, genotypic, relationships. We suggested a cladogram, a phyletic tree of
Valachian breeds as a starting point for a real classification (Fig.1). We accept that
the best biological classification of breeds is one that reflects the pylogenetic
relationships among them, the cladograms (Pankhreust 1991). We tried to do it by using
historical, some comparative phenetic and breeding data from many sources, including
EAAP (Simon 1993) and FAO (Scherf 2000). In view of the limitation and not well
standardization of visible and productive traits data, of many unclear aspects of used
taxonomic units, of repeated change of name of breeds, a correct classification of it is
very difficult in the moment, but is necessary as a basis, as a starting point, for further
researches on the breeds relationship (time of separation, genetic distances), within the
four phyletic groups. That is the reason for witch we did it. (Draganescu 2002),, but we
accept the necessity of further correction commensurate to the taxonomy development.
The molecular genetic technique can hep this clarification, but we agree with Ruane
(1999) that it can’t replace the classical taxonomical methods and just can seconded them.
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Until the development of a real Farm Animals Taxonomy and of a Farm Animals
Convention on Nomenclature, is necessary to accept some regulation from the Zoological
Taxonomy. The first is the priority of name; it is not allowed without a clear justification
to change the first name given to a breed because the change can produce confusions. For
that reason is necessary to make a correction of name introduced by chance, errors or
others reasons. The present nomenclature procedures can be also a source of errors. In the
past and even now the breeds name are changed. (Polish Valachian, named Polish mountain,
Greek Vlahicos named Greek Zackel, Romanian Turcana named “Gymes Racka”, Valaska
vitoroga named Vitoroga Zackel etc). Perhaps the Farm Animal Taxonomy needs also an
ETHIC CODEX of nomenclature, as Zoological taxonomy has.

3.3. A DIAGNOSTIC KEY FOR BREED IDENTIFICATION. For a correct
identification denomination and classification of sheep breeds we think that is useful to have a
diagnostic key. Accepting any suggestions for improvement, we propose for debate such a

diagnostic key (Draganescu 2002)

3.4. WALACHIAN SHEEP BREEDS AND THE HUMAN HISTORY
”History and science go side by side in unraveling the mysteries of human and livestock migration.”
Sandip Bannerjee

Generally the different nations from SE Europe have the tendency to overstate
the different between them. The presence of related livestock breeds on this territory rise
the problem of eliminate this exaggerations. The presence of Walachian and Tsigai
breeds in South Rossia and Ukraine, in Slovakia, Check republic and Poland is connected
with the former presence in this regions or Walachs. It is more or les clear that the Slavs
and the Hungarians didn’t come in this region with sheep and is probably that Greeks
and Albanians were not sheep breeders. The difference between nations are in large part
just apparent. The Bulgarian accept that they are Slavs, not Bulgarian but perhaps just
thee language is a Slavonic one, and but genetically they are related to many present and
former “nations”.. The livestock taxonomy can contribute to the unraveling many
mystery of human history. Paraphrasing Mayr *“an understanding of pastoral life of
Vlachs and its origins can be important for the study of the of the history™..
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CLAW DISEASES AND THE GENETIC RELATIONSHIP BETWEEN
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Wittenberg, Theodor-Lieser-Str. 11 D-06120 Halle / Saale, Germany

“Fischerhduser 1, 26441 Jever, Germany

Key words: claw disorder, claw disorder status, milk yield, reliability, test-day records, threshold
model

SUMMARY

Breeding values, heritabilities and genetic correlations for claw health and milk yield were
estimated from data of around 22,000 cows. A total of around 68,008 observations were collected at the time
of trimming. The results show that substantial genetic variation within the range of a heritability of 10 to

20 % exists. This is also illustrated by substantial differences between sire families. Correlations with milk
yield were mostly marginal and thus point to the need of recording the disorders directly when working on
genetic improvement for the entire population.

ABBREVIATION KEY: DD = Dermatitis digitalis, DID = Dermatitis interdigitalis, EBV = Estimating
breeding value, KSG = Sole ulcer, LAM = Laminitis, VIT = the central agricultural computing centre in
charge for record keeping and processing of all Holstein cows in Germany, WLD = White line disease,

6 = link function, PR = probability of occurrence and p = Overall mean.

INTRODUCTION

Disorders and diseases of the bovine hoof lead to economic losses due to
involuntary culling, high costs of veterinary care, lower milk production, and discarded
milk. The total losses of claw diseases are in terms of 3.7 % of operating profit per cow
per year (Lange, 2004). Claw disorders can be diagnosed at the time of hoof trimming
(e.g. Konig et al., 2005; van der Waaij et al., 2005), and data stemming from a detailed
collection of these diagnoses can be subject to various kinds of analysis with respect to
environmental and genetic factors.

The professional hoof trimmer René Pijl has been recording claw disorders at the
time of hoof trimming in clients’ herds electronically since 2000. The system used
comprises of a personal digital assistant (PDA — pocket computer) equipped with custom-
made software which is loaded from a data-base on a server at the office with all herd
data necessary before the actual recording. This data contains information of all
individual cows including their herd and stable identification. The server itself regularly
connects to the central server of the milk recording agency to acquire the latest data
stored (e.g. milk records, pedigree data, calving dates, etc.). On-farm, individual
diagnoses are added and farm parameters such as housing system are updated when
necessary.
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The recorded data-base is an excellent basis for analyses of genetic and
environmental effects as well as for relationships among different traits related to diseases
of the bovine hoof. Laminitis is the most prominent disease found with a prevalence of
around 34 %. Analyses so far have revealed strong environmental influences due to
housing systems (type of cubicle and bedding), age and stage of lactation or milk yield at
time of trimming. Heritabilities have been estimated for the five most frequent diseases
and range from 6 to 12 % using linear models and from 8 to 33 % when applying
threshold models (Swalve et al., 2005; Pijl & Swalve, 2006; Swalve et al. 2008).

The question is whether an increase in milk yield in cattle is associated with a
greater risk of certain claw diseases and has been discussed frequently (Konig et al.,
2005, 2008). In current studies of hoof health, genetic influences more and more come
into the focus. Consequently, a reduction of disease risk by conventional breeding
methods is possible.

According to Konig et al. (2005), a high milk yield in the first two test days after
calving is associated with an increased risk for claw and foot disorder in the same
lactation, the genetic correlations were in the range of 0.057 to 0.336.

1. MATERIALS AND METHODS

The data used for the present study originates solely from the collection of René
Pijl between 2000 and 2008, while he was working as a professional hoof trimmer in
around 152 herds located in North-Western and North-Eastern Germany. The data
comprised only Holstein cows, mostly in family farms with herd sizes of 50 to 120. The
most five important disorders were used in this study. The total number of observations
was 68,008 from about 22,000 cows.

The analysis presented here covers disorders and findings of the claws of the hind
legs only. Disorders found at front legs are recorded but were found to be too rare to
warrant further analysis. It should be noted that the claw disorder include sub-clinical as
well as clinical cases. Therefore, we stick to the term “disorders” rather than using
“diseases”. The disorders were coded either zero or one; i.e. the nature of the data was
binary. Further data from the VIT central computing facility such as the individual milk
yield records per lactation was merged with the existing data base.

To represent the relationships between claw disorders and milk yield the

following different strategies were used:
[1] The correlation between breeding value (EBV) for claw disorders with official VIT-
breeding value for milk: The estimation of breeding values for claw disorders was done
with a Threshold-BLUP animal model (probit function) using the ASREML 2.a program.
The following model was used:

PR (Yjum=1) =6 (n+ BBj+ LN+ DIMCL, + ANy, + PUy) @
Yijkim = treatment of claw disorder (1 = positive 0 = negative)

BB; = fixed effect of herd-visit j (1,..., 625)

LNy = fixed effect of lactation numberk (k=1, 2, ..., >6)

DIMCL, = fixed effect of milk day | (I =1, ..., 8: with classes of 50 days)
ANp, = random animal effect for animal m (additive genetic variance)
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PU, = random permanent environmental effect of animal m

[2] EBVs for milk yield and claw disorders from our data was computed and the
correlation between them was estimated: In this approach the random regression animal-
model was applied on test-day milk records (ASREML 2.a program) to estimate the EBV
for Milk with the following model:

4 4 4
Yghikin= H+HKLg(LA)+ZKZn(LA)+BYS; +§ Cim.fim + ; Bkm.8km +§ Bkm.Pim + Eghikin (2)

Yghijkin = milk production on control day n in lactation | for animal k
KLg(LA)) = fixed effect of the calf age g (five classes) in lactation |
ZKZy(LA) = fixed effect of the between calf time h (six classes) in lactation |
BYS; = fixed effect of the Herd-Year-Season i

fim = regression coefficient m of fixed lactation curve in lactation |
Cim = m-th term of Ali & Schaeffer function of fixed lactation curve in

lactation | with c..=1, ¢..;=dim/305,  c..,=(dim/305)?,
c..5=In(305/dim), c..,.=(In(305/dim))?

am U. Prm = m-th random regression coefficient of cow k for genetic effect and
permanent environmental effect

bim = m-th term of Ali & Schaeffer function of random lactation curve for
animal k

€ghikin = random residual error

[3] Estimation of the regression of claw disorders on milk yield:
In the threshold model (GLIMMIX procedure in SAS 9.1), the following effects have
been used. The hoof health status within the lactation here was considered as a variable
per lactation (i. e. if a cow once or more than once in a lactation was sick, it was treated
as ill, cows found healthy throughout the lactation were treated as healthy). The milk
yield per lactation was used as a covariate. The model was:

PR (yjklm :1) =0 (},L +BETJ' + VlS(BET)Jk + LA, + b1M + bZ|\/|2 + PUm) (38)

PR (Yijm =1) = 0 (u +BET; + VIS(BET)j + LA, + bIM(LA)) + b2M*(LA)) + PU,,)  (3b)

Yikim = treatment of claw disorder for cow m

BET; = fixed effect of herd j (1,..., 101)

VIS(BET)j« = fixed effect of visit date k nested within herd j (1, ...,560)

LA = fixed effect of lactation number I (1, 2, 3, > 4)

PU, = permanent environmental effect of animal m

M = milk yield pro lactation

b1, b2 = linear and quadratic regression coefficient of claw disorder on milk
yield

[4] Estimation of the genetic correlation between claw disorder status and milk yield
(milk yield in the whole lactation) for heifer and for all cows: This was done applying
bivariate analyses using a BLUP animal model (ASREML 2.a program) with claw
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disorder treated as binary traits and milk yield as normally distributed variable. The
following model was used for the bivariate analyses for all cows.

PR (Yjam=1) =0 (u+ LA +BET;+ VIS(BET)jc+ ANy +PUp)

MKGhijk|m = ut LA, + BETJ +YS; + ZKZ, + KL, + AN, + PU,, + €hijkim
Yikim = treatment of claw disorder

BET; = fixed effect of herd j (1,..., 101)

VIS(BET)j = fixed effect of visit date k nested within herd j (1, ...,560)
LA, = fixed effect lactation number | (1, 2, 3, > 4)

MK Ghijkim = treatment milk yield pro lactation

YS; = fixed effect of year-season i

ZKZy = fixed effect of calving interval k (in 6 classes)

KLy = fixed effect of calf age h (in 5 classes)

AN, = random animal effect for animal m (additive genetic variance)
PU,, = random permanent environmental effect of animal m

Ehijkim = random residual effect

The lactation number and permanent environmental effect had not to be included
in the bivariate analyses for the heifers but the other effects were the same as in the
bivariate model for all cows.

2. RESULTS AND DISCUSSIONS

The incidence rates for the five most important disorders found are described in
Table 1.The most common claw disorder is laminitis.

Table 1
Frequency of claw disorders and claw health status for the first lactation and
for all data
Claw disorder All data Claw disorder status for ~ Claw disorder status for
(%) all lactations (%) first lactations (%)
LAM 34.07 44.08 40.16
DD 19.28 30.35 37.74
DID 12.07 21.86 14.35
WLD 13.91 18.62 16.19
KSG 7.10 10.60 6.71
No. of observations 68,008 26,309 8,761

With method 3, two models have been used to describe the phenotypic
relationship between milk yield per lactation and the claw disorder status through the
regression of claw disorder on milk yield. From model (3b), the effect of the covariate
milk yield on claw disorder was not significant for all traits except Dermatitis
interdigitales. According to model (3a), milk yield has significantly affected laminitis,
Dermatitis digitales and Dermatitis interdigitales. The fitting of model (3b) with respect
to the AIC value for all diseases was better than that of model (3a). The risk of laminitis
(Fig. 1) increases more rapidly with increasing milk yield in first lactation than in the
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following lactations. After the third lactation, this relationship no longer exists. One
reason could be that the heifers with high production are under stress. Therefore, they are
more susceptible for this disease. Whereas after the third lactation, all cows with no
respect to the production have the same risk for exhibiting the disease. For Dermatitis
interdigitalis, the risk after lactation three and above 10,000 kg of milk is even decreasing

(Fig. 2).
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Fig. 1 Effect of milk yield on the occurrence of LAM for different and for all lactations Fig. 2 Effect of milk yield on the occurrence of DID for different and for all lactations

Table 2 shows the genetic parameters for milk production and claw disorder
according to the previous methods (1, 2 and 4). The first part of the table shows the
correlation between the official breeding value (VIT-EBV) for milk yield and the own
EBV for claw disorders in three groups depending on the reliability of EBV for claw
disorders and the number of daughters. It was considered not only the number of
daughters of bulls but also the reliability of the breeding values. In the last column of this
part of the table are the correlations between EBV for young bulls. All correlations in this
part for the five traits were not significant and weak. They range between -0.20 and 0.20.
In the second part of the table 2 are the correlations between EBV for milk yield and claw
disorder where the EBV for both traits were estimated from our data. The correlations in
this part were not significant. They are between -0.11 and 0.17 and comparable to the
genetic correlation for all cows, because almost the same data for the two methods were
used.

The results of the estimation for heritabilities are also displayed in Table 2. As
expected, the magnitude of the estimates differs most for disorders with low incidence
rates. All estimates show that substantial genetic variation does indeed exist. This should
warrant genetic selection in order to improve hoof health. Among the more frequent
disorders, laminitis shows heritabilities in the range of 0.11 to 0.18. In relation to disease
traits in general, heritabilities for laminitis are high and thus especially for this most
frequent disease, cow populations would benefit from the implementation of genetic
improvement programs. In part 3 of table 2 (column rg; and rg) the genetic correlation
between claw disorder and milk yield are presented. The correlation in the first lactation
was higher than the others except WLD.
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Table 2
Estimates of heritability from univariate and bivariate analyses for milk yield and
claw disorder, genetic correlations and correlations between breeding values

Correlation between EBV for  Correlation Bivariate analyses h?for
claw and VIT-EBV for milk between the between claw disorder claw
Claw  vyield for the reliability of the  two estimated status and disorder
disorder EBV, last column of test bulls EBV milk yield per lactation for all
trait  >70 >80 >85'(>2001) T h, h% data
LAM  -005 004 001 -012 0.11 037 011 011 018 0.8
p (245) (136) (91) (153) (136) 0.08 0.05 0.02 0.02 0.01
DD -019 -012 -0.04 019 -0.11 0.03 -0.04 0.09 013 0.0
p (143) (65 (32) (94 (65) 0.09 0.07 0.02 0.02 001
DID 0.14 (0.09 016 -0.06 0.03 047 005 014 020 0.8
'P (172) (87) (42) (100) (87) 009 007 003 01 001
wLD  -009 -0.02 -0.01 -0.07 0.05 019 027 010 012 0.2
p (152) (70) (37) (88) (70) 010 0.7 0.03 002 0.01
KSG 003 013 -0.07 -0.09 0.17 0.27 0.12 0.15 0.17 0.11
'P (103) (35 (16) (39) (35) 012 008 004 0.02 0.02
h2milk 0.40 0.38 0.47 0.32

h%, .Iq1 heritability and genetic correlation between milk yield and claw disorder for heifer.
h 2, g2 heritability and genetic correlation between milk yield and claw disorder for all cows.

" (>2001) correlation between VIT-EBV milk yield and EBV claw disorder for bulls from birth
years between 2001 and 2003 and reliability between 40-65 %.
P Numbers in parentheses denote the number of bulls included to calculate the correlation
between the EBV; the other values in this line denote standard errors for the heritability estimates
and the genetic correlations.

The entire data set contained about 51,000 animals. According to their breeding
values, for each disorder the animal were assigned to a “resistance level”. The animal in
the first quartile were assigned to “High”, the forth quartile were assigned to “Low”.
Among the sires, five sires-of-sons with more than 10 sons were identified. The
distribution of their sons into the resistance levels is given in Table 3. The sires-of-sons A
and B do not show any specific pattern except sire D which shows a very favourable
distribution of his sons for laminitis, Dermatitis digitalis, Dermatitis interdigitalis and sole
ulcer but not for white line disease. For most cases, the sire and sons fall into the same
quartile.
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Table 3

Number of sons within quartiles of high / low EBV for the five most important claw
disorders for five sires of sons (A to E; number of sons, number of observation and

number of granddaughters)

A B C D E
N-son=21 N-son =14 N-son =14 N-son =15 N-son =11

Trait  quartiles N-obs=4264  N-0bs=2931  N-obs=2038 N-0bs=2347  N-obs=985
LAM  High 13 1 9" 13 6
Low 5 9 3 2 3
DD High 3 12 5 13" 2
Low 16 1 9" 1 5"
DID  High 6 4 6 117 4
Low 107 6 5 3 7
WLD  High 6 3 4 1 3
Low 10 10 6 107 5
KSG  High 15 1 7 15 8"
Low 5 12 5 - 2

“shows the quartil of father

It should be noted that C and D are sons of E. The results given in Table 3 thus reflect the
heritabilites displayed in Table 2.

3. CONCLUSION

Based on a substantial amount of data the method of collecting observations on

claw disorders at the time of hoof trimming can be regarded as having great potential.
Estimates of heritabilities reveal substantial genetic variation which could be exploited.
Genetic correlations with milk yield were marginal and thus indicate that genetic
improvement of hoof health will not have adverse effects on milk yield.
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WITHERS HEIGHT COMPARATIVE ANALYSIS IN FIVE
ROMANIAN HUCUL HORSE BLOODLINES

ANALIZA COMPARATIVA A CARACTERULUI TALIE TN CINCI
LINII GENEALOGICE ROMANESTI ALE RASEI HUTUL

MAFTEI MARIUS, POPA DANA, POPA RAZVAN,
POGURSCHI ELENA, VLAD IULIAN

Key words: withers height, hucul, Goral, Hroby, Ousor, Pietrosu, Prislop, bloodline, Lucina
SUMMARY

Study of withers height average performances in a population have a huge importance because,
regarding a population, the average of phenotypic value is equal with average of genotypic value. So, the
studies of the withers height average value of characters offer us an idea about the population genetic level.

The biological material is represented by 538 hucul horse, on five bloodlines, divided in 20 stallion
families (tab. 1) analyzed at 18, 30 and 42 months old, owned by Lucina hucul stood farm.

1. MATERIALS AND METHODS

The study of average performances for different characters in a
population, have a great importance because, at the population level, the average
of phenotypics value are equal with the average of genotypics value. That’s mind
that the study of average performances give us an ideea about the genetic level of
population.

For realising the purposed objectives, biological material became from
Lucina Stood Farm, Suceava county, represented by a sample with 538 hucul
horses (242 males and 296 females), assigned in 5 bloodlines, divided at 20
stallion familys, presented in tab. 1.

Table 1
The allotment of biological matherial

Father’s bloodline Members/bloodline Males number/bloodline Females number/bloodline
GORAL 87 35 52
- Goral XV 10 5 5
- Goral XVI 50 17 33
- Goral XVl 1 0 1
- Goral XVl 12 > 7
- Goral XIX 14 8 6
HROBY 177 84 93
- Hroby XVI 10 3 7
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- Hroby XV1I 13 6 7
- Hroby XVIII 3 1 2
- Hroby XIX 31 15 16
- Hroby XX 54 29 25
- Hroby XXI 66 30 36
OUSOR 90 35 55

- Ousor VII 29 9 20
- Ousor VIII 39 15 24
- Ousor IX 22 1 11
PIETROSU 91 44 47

- Pietrosu VIII 6 2 4
- Pietrosu IX 65 31 34
- Pietrosu X 20 1 9
PRISLOP 93 44 49

- Prislop VIII 26 14 12
- Prislop 1X 62 27 35
- Prislop X 5 3 2
TOTAL 538 242 296

2. RESULTS AND DISCUSSIONS

The results regarding withers height for all 5 hucul bloodlines are
presented in tab. 2.

Analysing the presented data we find that after the first age (1.5 years) the
withers height average value are almost equals. The calculated value for Fisher
test (F=1.44) indicate that between this 5 hucul bloodlines, with 95% probability,
the differences regarding withers height are insignifiant.

Table 2
Withers height evolution in 5 hucul bloodlines
Age (years)
Bloodline 15 25 ___ 35
n | X£Sg | s |[v¥% | n | XESg | s |[v% | n | XESg | s |v%
128,02 + 134,52 + 138,18 +
Goral 87 045 418 | 327 | 87 031 29 | 216 | 87 034 317 | 2,29
128,44 + 134,40 + 138,18 +
Hroby | 177 031 417 | 325 | 177 025 3,26 | 243 | 177 023 305 | 2,21
127,23 + 132,43 % 136,28 +
Ousor ) 038 3,58 | 2,81 | 90 035 336 | 2,54 | 90 034 3,24 | 2,38
. 128,32 + 134,56 + 138,74 %
Pietrosu | 91 044 422 | 329 | 91 032 304 | 226 | 91 046 443 | 3,19
. 127,95 + 134,06 + 138,16 +
Prislop | 93 04 387 | 302 | 93 034 3,26 | 2,43 | 93 033 319 | 2,31
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At the second grading (2.5 years old), we observe that the biggest value
for withers height belongs to the Hroby stallions and to the Pietrosu mares.
Probably the cause is a better food improving, because this two bloodlines are
know for the lowest value of withers height, in special Pietrosu bloodline. For the
same reasons we explain also the lower value for withers from Ousor bloodline

At this age (2.5 years), the calculated value for Fisher test (F=7.36)
indicate very significant differences, regarding the withers height, between all five
bloodlines. Detailed analysis, using the Tukey test, punctuate that this differences
are motivated by Ousor bloodline. Between performances of the other bloodlines
the differences are insignificant.

After the third age (3.5 years), the males hierarchy is changing, the biggest
withers height value belongs to Goral stallions, and for the mares the situation
remain the same, females from Pietrosu bloodline being the tallest.

At the third grading the Fisher test calculated value (F=7.07) indicate very
significant differences between all five bloodlines regarding the withers height.
Analysing the Tukey test statistics we observe that the individs belongs to Ousor
bloodline generate this differences.

All this differences could be explained by some genetic differences
existance, between Ousor bloodline and the other four hucul bloodline. Thereby
it’s imperious necessary a selection intensification for improving the values for
withers heigt in Ousor bloodline. It is also possible to find the causes in the
inefficiency of comission for horse selection for explaining this wick
performances. The inexistance of significant differences between the other for
hucul bloodlines is the great genetic similutude consequence following the
coupling sistem based on rotative interfamily crossbreeding.
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2. NUTRITION, ECOLOGY

THE INFLUENCE OF A SUPLEMENT THAT STIMULATE THE ACTIVITY
OF RUMINAL MICROORGANISMS TO THE YOUTH OVINE RISED
IN AN INTENSIVE EXPLOATATION SYSTEM

INFLUENTA UNUI PREPARAT DE STIMULARE A ACTIVITATII
MICROORGANISMELOR RUMINALE LA TINERETUL OVIN INGRASAT
IN SISTEM INTENSIV

ALHORANI IMAD, DRINCEANU DAN, VOIA OCTAVIAN, LUCA IOAN, JULEAN CALIN
Faculty of Animal Science and Biotechnologies Timisoara, Romania

Cuvinte cheie: stimulare fermentatie ruminala, tineret ovin
Key words: ruminal fermentation stimulation, yout ovine

SUMMARY

The aim of our experiment was to evaluate the result of a preparation made up of micronutrients
that would satisfy the requirements and to stimulate the young ovine ruminal microsymbionts activity on the
first period of fattening. The supplementation levels are for 1 kg DM ration to microelements of 40 mg Zn,
0.4 mg Se and 0.6 mg Co, for vitamins is about 35 mg vit. E and 25 mg niacin, for enzime is about 4.5 g
Forazyme and about 1.2 g Sacharomyces cerevisiae, Yea-Sacc'%® string. In order to attain the required
supplementation levels it was prepared the fodder product called RFNS (Ruminal Fermentation Nutritious
Supplement) that was introduced in the forage of the lambs in a 2% ratio of the fodder. There were
established two experimental groups of 10 lambs each, weaned at 120-160 days, weighing between 20 to 30
kg. Forage ratios were structured on the same components both for group L1 and group L2, lolium hay and a
mixture of fodder (MF), on 44:56% proportion and for the L2 group was added RFNS. It was observed that
forage intake, on the intensive exploiting system, had been greater with 3.42% regarding the lolium hay and
with 2.68% for the FM; on the intensive exploiting system differences of daily gain of 33 g/lamb are also
significant (p<0.02), by comparison with the control group; the effect of RFNS on the intensive exploiting
system the number of protozoa/ml grew with 134.6%, and there is a predominance of the Entodinium genera
with a less influence share, but there is a growing tendency for Diplodinium and Dasytricha. TGN/ml — the
obtain results mean allow the estimation of tha fact that FSRN influences the number of ruminal bacteria that
are by 37.6% higher in the intensive exploitation system, by comparison with TGN established at the control
group; in the intensive exploitation system the number of protozoa/ml increased with 134.6%, under the
influence of RFNS, and Entodinium protozoa prevailed by a share of less influenced, but the growing
tendency of Diplodinium and Dasytricha genera is repreating; the stimulation of multiplication of the ruminal
simbionts with a specific preparation (RFNS), reduces the production prices per 1 kg weight gain with 8.5%
on the intensive exploitation system.

1.MATERIALS AND METHODS

World wide are used different types of forages that comprise elements who act
directly and/or indirectly to ruminal micro organisms (vitamins, microelements, acidi-
fiants, simple glucides), or by populating the digestive tube with useful micro organisms,
probiotics.

The aim of our experiment was to evaluate the result of a preparation made up of
micronutrients that would satisfy the requirements and to stimulate the young ovine
ruminal microsymbionts activity on the first period of fattening.
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There was created forage product that included microelements, vitamins, enzymes
and yeasts live cultures, whose structure and supplementation level with micronutrients is
displayed on the table 1.

Table 1
Level of supplemented nutrients by RFNS
(Ruminal Fermentation Nutritious Supplement) 1 kg DM ration
RFNS structure
Level of
Nutrients Measur_ement supplementation
unit
Zn [mg] 40
Se [mg] 0,4
Co [mg] 0,6
Vitamin E [mg] 35
Vitamin B; [mg] 25
Forazyme [a] 45
Sacharomyces cerevisiae, Yea-Sacc™ string [a] 1,2

From data displayed on table 1, follos that the supplementation levels are for 1 kg
DM ration to microelements of 40 mg Zn, 0.4 mg Se and 0.6 mg Co, for vitamins is about
35 mg vit. E and 25 mg niacin, for enzime is about 4.5 g Forazyme and about 1.2 g
Sacharomyces cerevisiae, Yea-Sacc'®® string. In order to attain the required
supplementation levels it was prepared the fodder product called RFNS (Ruminal
Fermentation Nutritious Supplement) that was introduced in the forage of the lambs in a
2% ratio of the fodder.

There were established two experimental groups of 10 lambs each, weaned at 120-
160 days, weighing between 20 to 30 kg. Forage ratios were structured on the same
components both for group L1 and group L2, lolium hay and a mixture of fodder (MF),
on 44:56% proportions and for the L2 group was added RFNS.

Table 2
The experiment design
Specification Group 1 Group 2
n 11 11
Period Fattening lambs aged between 120 to 160 days

Lolim hay (44%)

i 0,
Feeding FOLdodlét'”:‘]nilj(atzr(e4(45/6ogA) ) Fodder mixture (56%)
specification R R+RFSN

First | Nutritious and bioproductive indexes: body weight, gain weight, specific
phase | consumption

Second | Ruminant microbiological indexes: colony constitutive units, protozoa
phase | number and type.

Aims

To evaluate the effect of this product during the experimental period, 40 days
respectively, there were established the following parameters:
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- nutritious and bioproductive parameters: body weight development, total gain,
daily weight gain, and specific consumption.

- ruminanl microbiological parmeters: colony constitutive units (TGN/ml ruminal
liquid), protozoa number and type.

2. RESULTS AND DISCUSSIONS

- Bioproductive and nutritious parameters
On this class of parameters it was recorded: forage intake, body weight
development, and weight gain (total gain/period, daily weight gain), and specific
consumption, exhibit in table 3
Table 3
Bioproductive indexes achieved by lambs during experimental period on
intensive system

Group 1 Group 1 Test
S R1 R1+RFNS Diferences e
Specification — Cv — Cv Li-L Mann-
n| X £Sx s w | " | X £Sx s % =2 Whitney
Initial body 11 | 20,26+048 | 1,61 | 792 | 11 | 20,10:0,46 | 1,553 | 7,59 -0,16 0,97 ns
weight[kg]
Final body 11 | 30,04#0,64 | 214 | 741 | 11| 31,19¢055 | 1,83 | 587 1,15 037 ns
weight[kg]
Total weight[kg] 11 9,77+0,28 092 | 9,42 [ 11 | 11,09+0,30 1,01 9,08 1,32 0,02*
Daily mean weight[g] | 11 244+6,93 23,02 [ 942 | 11 277x7,59 25,19 [ 9,08 33 0,02*
Forage Lolium hay ME Lolium hay MF
intake/group/period 3217 360.5 332,8 +RFSN
(kg) ' 369,9
Daily mean
intake/lamb/day (kg) 0,731 0,819 0,756 0,841
Percentage diferences 100 100 103.42 102,68
(%) ’ ’
UNC/
kg 6,28 57 0,58
gain
PDIN
Specific g/kg 595,87 540,22 55,65
consumption | gain
PDIE
a/kg 604,25 532,27 71,98
gain

Forage intake was based by daily weighing of FM and of the hay (left over
forage, respectively), in concordance with the quantities provided by the fodder recipe.
To the lambs from control group (L1), the daily intake was 0.731 kg hay and 0.819 kg
FM, and to L2 group that received RFNS, the intakes were 3.42% higher for the hay and
2.68% higher for the FM. To the group that received RFNS it can be noticed the tendency
of a higher forage intake, fact that should be researched on the future studies in terms of
an ad libitum foraging type to fattening lambs.

Body weight evolution and weight gain respectively were established by individual
lambs’ weighing from the two experimental groups, both at the beginning and at the end
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of the 40 days experimental period. The primary results as well as the comparison of the
statistical values of body weight between the two groups are exhibit on table 3

The mean of the body weight values at the end of the experimental period is
differentiated for the lambs intensively foraged; so for the L1 group is recorded a mean of
about 30.04 + 0,64 kg for this index, for the L2 group the weight mean 31.19 + 0.55 kg is
higher with 3.82%

Based on body weight data, it was established the total gain and daily mean weight
as well as statistically analyzed data, are exhibited on the table 3

In the intensive exploiting system achieved growth gains are getting closer to the
established level by the foraging R1 type recipe (300g/day/lamb), so, to the lambs from
group L1, is achieved on an average a total gain of 9.77+ 0,28 kg/period/lamb, and 244 +
6,93 g daily mean gain/lamb. Because by L2 group lambs’ forage supplementation with
RFSN, the total mean gain of 11.09 + 0.30 kg/period/lamb or the one of daily mean gain of
about 277 + 7.59 g, is higher with 13.52%, by comparison with the control group (L1), it
can be appreciated that in the case of simplified recipes and with a higher ratio of fodder
(56% of the total ingested DM), the ruminal microsymbionts could be stimulated on their
fermentative and multiplication activity fact that can concur to the achievement of some
higher weight gain at the levels comparable with the forage intake.

Testing the significance regarding the body weight and daily mean gain with the
help of Mann-Whitney test is exhibit in table 3. From these data it can be noticed that
body weight differences are not statistically provided, nevertheless the differences for the
total gain of about 1.32 kg/lamb/period and for daily mean gain of 33 g/lamb, for the L2
group comparatively with the L1 group are being statistically provided at a p<0.02
significance level.

The specific intake is a relevance parameter because connects the forage intakes
with their productive effect, which is formulated in UNC/kg gain, respectively PDIN (g)
and PDIE (g)/kg weight gain. In the intensive exploitation system, the effect of the RFSN
becomes obvious. The energetic specific intake at the lambs from group L2 in reduced by
9.24%, and the protean one decreases also by 9.34 to PDIN and with 11.92% to PDIE, in
comparison with the values registered to the lambs from control group L1.

- Ruminal microbiological parameters

Total germs numbers (TGN/mI) — facilitating the multiplication circumstances for
ruminal bacteria by providing some specific nutrients that allows the intervention of the
nutritionist in organization of a higher microbial digestive protein quantity at the level of the
intestine (PDIN). To evaluate the effect of RFSN there were provided homogeneity
conditions for the groups, and it was kept a uniform foraging, and 3 hours after morning
foraging there was collected ruminal liquid with the oesophageal probe, from 3 lambs, over a
3 days period. It was established the total germ number (NTG/ml), the mean results of this
determination are presented in the table 4.

The means of the achieved values allows the observation that RFNS obviously
influences the ruminal bacteria number which is by 37.6% much higher in number in the
intensive exploiting system in comparison with NTG established for the control group.
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Table 4

Number of germs from the ruminal fluid and number and type of the protozoa
isolated from the ruminal liquid in lambs fed intensive

I Group 1 Group 2
Specification R1 R1+ RENS
TGN/ml 12,5x 10° 17,2 x 10°
i Genera % i Genera %
No. Nr.
o/m Entodinium | Diplodinium | Dasytricha r/m Entodinium | Diplodinium | Dasytricha
9804561 96,94 0,85 2,21 1320415 95,15 1,76 3,09

The number and type of protozoa, protozoa or infusers represent the ruminal micro
fauna. In the rumen were identified over 120 species of infusers whose number vary, on
different authors’ opinion. Like bacteria the presence and the number of infusers depends
mainly on the presence of some nutritive substratum came from ingested forage.

From the collected ruminal liquid there were performed also the determination of
the number and identification of the protozoa genera, achieved data are exhibited on the
table 4.

On the intensive feeding system is can be observed a growth of protozoa
number/ml liquid from 980456 to 1320415, with 134.6%, and as for identified genera, the
share of Entodinium specie is more reduced (96.94%-95.15%), but under the influence of
RFSN there is a repeated tendency of increasing the Diplodinium specie from 0.85% to
1.76%, and Dasytricha from 2.21% to 3.09%, respectively.

- Economical aspects:

In order to establish if the economical use of RFNS in the forage of lambs
destined for fattening, we start from the idea that the euro value of the productive effect
(kg weight gain), has to be greater that the costs of the raw forage materials and the
preparation of the forage. According to the acquired data, 1 kg gain of lambs fed on
intensive exploitation system (L1) is charged with 0.846 euro, and to stimulate the
activity of ruminal micro organisms with RFNS, we can obtain a kg gain with 0.774 euro.
By using RFNS, there is observed a diminishing of costs with about 8.5%.

3. CONCLUSIONS

The influence of RFNS over the nutritious and bioproductive indexes

- it was observed that forage intake, on the intensive exploiting system, had been
greater with 3.42% regarding the lolium hay and with 2.68% for the FM;

- on the intensive exploiting system differences of daily gain of 33 g/lamb are also
significant (p<0.02), by comparison with the control group;

- the effect of RFNS on the intensive exploiting system the number of protozoa/ml
grew with 134.6%, and there is a predominance of the Entodinium genera with a less
influence share, but there is a growing tendency for Diplodinium and Dasytricha.

87



SCIENTIFIC PAPERS (SERIAD; VOL. LII) - ANIMAL SCIENCE

Ruminal microbiological indexes

- TGN/ml — the obtain results mean allow the estimation of tha fact that FSRN
influences the number of ruminal bacteria that are by 37.6% higher in the intensive
exploitation system, by comparison with TGN established at the control group;

- in the intensive exploitation system the number of protozoa/ml increased with
134.6%, under the influence of RFNS, and Entodinium protozoa prevailed by a share of
less influenced, but the growing tendency of Diplodinium and Dasytricha genera is
repreating.

Economical aspects

- the stimulation of multiplication of the ruminal simbionts with a specific
preparation (RFNS), reduces the production prices per 1 kg weight gain with 8.5% on the
intensive exploitation system.
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SUMMARY

Sources of farm animal biodiversity, how to use biodiversity in animal production and how to save
it for the future are discussed. Biodiversity of farm animals is of peculiar type being artificially created by
humans through artificial selection and artificial insulation of breeds and strains. Ancient breeds, which
currently are called local breeds, have been formed more or less from instinct. Understanding of artificial
selection became much later in the 19™ century when the first mouton breeds of sheep and beef breeds of
cattle have been created in Great Britain. Artificial insulation of reproduction in farm animal populations
started with the “stud book” of the English Thorough Blood Horse. There are now “stud books” for horses
and donkeys, “herd books” for cattle and pigs, “flock books” for sheep and birds. Since within domestic
genetic species of animals the natural mechanisms, molecular and behavioral, of reproductive insulation don’t
act, there is a permanent danger loosing the reproductive insulation of breeds or strains by “cross breeding”.
Genetic variability and biodiversity are different things. Variability is the genetic diversity inside closed
population. In order to conserve biodiversity inside farm animal genetic species closed reproduction of breeds
and strains has to be respected. Biodiversity of farm animal populations may be saved “in situ” conserving
active breeds and “ex situ” preserving genetic material from in critical state populations in anabiosis. Legal
regulations, adequate institutions and a clever management are the only ones guaranties for keeping on
biodiversity in animal production.

/ INTRODUCTION

In terms of the “Triad mode of thought” (see Solomon Marcus: "Modes of
Thought” - the “Collection for All” nr.281 Science - Scientific Publishing and
Encyclopedic - Bucharest 1987), objective reality beyond our senses has 3 forms of
existence: Information, Energy and Substance.

Information sets, qualitative and quantitative traits of existence. After
Paraschhivescu M. (5) the constituent unit of Information is the "‘contrary”. The
primary contradiction of information is Perishability with Reproduction. Its measure unit
is the “bit”. The same author assume the existence of several evolutional types of
information: foundation information existing without any support of energy or
substance; structural information, with support of energy or lifeless substance, which
exists and perish all at once with its support; genetic information, whose support is the
living matter and is self controlling its reproduction; cognitive information, derived from
genetic information to help its perennial existence and rational information, owned by
humans, able to know and master itself and by consequence capable to art, to create (5).

Energy is the form of existence having as essential trait the movement. It is
support of structural information. The constituent unit of energy is quanta and the
measure unit the “Joule”. There are many types of energy as result of movement’s
characteristics. Movement could be in disorder or as linear waves becoming rays.
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Movement could be also radial or spherical, in fields or in orbits. The types of energy can
change one in another with Entropy (lost of movement). The Entropy magnitude is
proportional to the degree of disorder (5).

Substance is the existence form having as essential trait the mass. Substance is
support of information and energy. The constituent unit of substance is the molecule. The
measure unit is the "*gram™. There are many types and kinds of substance. Substances
may enter chemical combinations fixing (anabolism) or releasing (catabolism) energy but
preserving the total mass of participant substances (Lavoisier’s Law). The main types of
substance are mineral and organic substances. Mineral substances with molecules
composed of a single type of atoms are the chemical elements (see Mendeleev’s Table).
Mineral substances those molecules are made of more kinds of atoms, but never with at
least two Carbon atoms connected between them are mineral compounds. Chemical
elements deposit energy in the atoms only. Organic substances could be dead or alive.
They have molecules which contain at least two Carbon atoms connected between them
self. The number of connected Carbon atoms may be huge forming linear and simple or
repeated cyclic chains of carbon atoms linked to each other by simple, double or triple
valence. Organic compounds store energy intramoleculary (5).

Alive substance is the support of genetic information, the one able to control its
reproduction by exchange of substances with the environment. It is highly organized. The
organization unit of the substance alive is the cell. Cells are forming perishable
organisms. Organisms format biological species. They are support of genetic
information species able to control their reproduction by the three main functions of live
organisms: environment cognition, nutrition and reproduction (5).

CHARACTERIZATION OF BIODIVERSITY GENETIC INFORMATION

Biological diversity is defined by the quality and the quantity of genetic
information present in a given area. Biodiversity is result of the genetic information
quality, consequence of the present kinds (species) of genetic information. Each genetic
species has support a biological species. Biological species are real life existence.
Biological species are composed of individuals who within the limits of the species
common genetic information carry proper genetic information (the genotype). Genotypes
differ with the sex and many other characters. Practically two identical individuals don’t
exist. Even identical twins differ concerning spatial distribution of traits (e. g. Color
genetic markers are symmetrical). In nature because of the closed reproduction
quantitative traits of individuals are distributed like the statistical population numbers and
thus biological species are biological populations. Defining quantitative characters of
individuals of any species is genetic variability

In farm animals breeds and lines are populations because they reproduce in
insulation. Farm animal species are genetic species but they are not populations because
artificial selection for different targets modified the distribution of quantitative traits.

As an index of biological diversity, Shanon, head of "Program for Biodiversity"

of the UN - 1973 - proposes: | = pi.log, pi
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In this relation the value of biological diversity index (1) is given primarily by
the term X, which is equal to the number of species of genetic information in a given area.
The magnitude of this value is amplified by the number of individuals in each biological
species (pi) corrected by multiplying it with the base 2 logarithm of the number of
individuals of each species. It is estimated that the maximum amplification X pi is
recorded when the distribution of individuals between biological species is equal (5). The
species of genetic information are maintained by closed reproduction of biological
species. Closed reproduction is provided by molecular and behavioral natural
mechanisms of reproductive isolation (4;5)

In animal breeding, where acts the rational information, were created artificial
population, breeds or lines (strains), using artificial means to close reproduction. Man
used as such means: incarceration of animals in cages or insulation territory where
animals of a kind could reproduce or “breed books where animal allowed to give
progeny where registered. There are now “‘stud books for horses and donkeys, “herd
books™ for cattle and pigs, “flock books™ for sheep or poultry. A thorough breed pretends
to have its “breed book™ and to register in it just individuals having both parents already
registered in the same breed book. In farm animals biodiversity is given by the number of
genetic species and the number of thorough breeds and lines inside them.

SOURCES OF BIODIVERSITY IN FARM ANIMAL LIVESTOCK

Natural biodiversity, the emergence of new species of genetic information, has been
substantiated by Darwin in his famous work "Origin of Species" (1869). Updating and
synthesizing Darwin's opinions one can says that nature is the creator of biodiversity. The
variability inside genetic information species gives individuals different ability to
accommodate with changes taking place in the biotope of biological species. Thus the
ones which accommodate better will reproduce better and in time the biological species
will acclimatize in new surroundings. By further reproduction members of the population
as consequence of natural selection (struggle for life) will suffer changes to adept better
and better to the environment. When adaptation process creates one of the natural
mechanisms of reproductive isolation a new genetic species appears and biodiversity is
enriched. Natural mechanism of reproductive isolation are: zona (pellucida) reaction,
vitellin block, karyotype structure (number, form and size of chromosomes), allele genes’
complementarities, Major Histocompatibility Complex (MHC) and maternal recognition
of pregnancy as molecular mechanisms and acquired sexual reflexes concerning
pheromones, voice callings, nuptial dances and immobility syndrome in females, as
behavioral mechanisms (2,3,4).

In farm animals the role of nature is taken by the breeders. Let’s say breeders
imagine a wanted type of cattle. Further they discriminate reproduction selecting
phenotypes of the wanted type allowed to reproduce progeny. Then they register parents
and progeny in the herd book which acts as mechanisms of reproductive isolation. On the
next step breeders decide how to format the genitor pairs in order to obtain as soon as
possible the wanted type. Thus the reproductive discrimination, the nominalization of
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pairs and the registration of animals in the herd book will fast creating new desired
populations of farm animals. Like in nature issue of biodiversity is found in the
variability of genotypes. Variability is caused by mutations (random changes in the
succession of codons in eukaryote genes), by unequal division of repetitions from
eukaryote genes structure during the meiotic division in gameto-genesis, by crossing-
over, by the randomness of allele combination in polygenic pairs of genes due to the
fertilization by casual spermatozoa, by epistasis from neighbor genes or by imprinting
induced from the sex of the organism formatting the genes (2;5). Genotypes variability
can be amplified by disjunction of traits when couple of F; cross animals are bred (in
accordance to the Mendel’s second law). Thus in farm animals biodiversity artificial
selection replaces natural selection and the breed books replace the natural mechanisms
of closing reproduction. Since up to now no natural mechanism of reproductive isolation,
genetically determined, has been yet created trough artificial selection any breed or a line
can be maintained only working on in closed reproduction with the same selection
program. Artificial selection criteria for reproduction discrimination and for couples’
nominalization are individual traits which must have economic value, are measurable and
possess acceptable heritability (h 2. In artificial selection adaptation means to respect the
wanted type. Selection for type aims to have body traits giving organism resistance to the
efforts required by the high level of production performances. Regarding the body type
breeders are interested in stature, support, suspension and udder (in females). In addition
the duty of breeders and of producers, as well, is to provide animals’ maximum comfort
as measure of stress prevention and of avoiding economical losses (6).

The decisive measure in creating biodiversity in farm animals is to close
reproduction. In this respect the breed books are perfect instruments. A new herd book
has in farm animals the effect of speciation in nature.

USE OF BIODIVERSITY IN ANIMAL PRODUCTION

Now day’s animal production is one of the most important economic activities in
human societies. In farm animal breeding three levels of genetic information are used:
genetic species level giving qualitative differences of products and better relations with
the surroundings conditions, artificial population level which is ensuring the concordance
of animal traits with the production needs of breeders and genotype level aiming
economic efficiency increment of commercial units.

The first level of genetic information is an inherited treasure from the nature
which selected the best genetic specie for different local environments. However humans
changed the farm animals’ needs, connections of animals with the natural environment
still exist at least concerning climate and forage resources. At the same time production
of animal species differs with the genetic species up to the constituent molecules of
proteins and fat substances, what are real qualitative differences of products. Concerning
meat for instance there are consumers who prefer pork, other who prefer beef or mutton
and other who prefer chicken, turkey or goose. On the European Union market the offer
of buffalo and sheep products is small. Since the human demographic explosion new
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genetic species are introduced in culture. Such examples are the partridge, the ostrich and
other fowls, the snail, the oyster, many kinds of fish and even the roebuck.

The second level deals with the artificial biodiversity inside the genetic species.
In old times artificial biodiversity of farm animals was poor. It enriched with the time and
now became very important. Since breeders became producers of goods for market they
want to have a better conversion of fodder into products. As there are two kinds of animal
production, one deposited (body mass what means meat or wool) and another excreted
(milk, eggs and progeny) which are in negative genetic correlation the way to maximum
profitability is to specialize breeds for deposited or for excreted biological production.

There are dairy cattle and beef cattle (dual purpose breeds are out of mood).
There are maternal breeds of swine, selected for fertility, and paternal breeds of swine
selected for lean meat and few bones (pork is provided by maternal sows mated to
paternal boars). There are many specialized horse breeds: race breeds for gallop or for
trot, draught breeds for agriculture, riding breeds for sport or for services and ponies too.
Most specialized breeds exist in sheep: breeds for thin wool, for tissue wool, for mutton,
for milk, for fur, for pelt, for extensive rearing or dual purpose breeds. In poultry there are
heavy and light breeds. Pigeons have also a great biodiversity. Biodiversity is increasing
even inside specialization of breeds. Nearby the large Holstein-Frisian dairy cow
requiring much concentrate feed is developing the small Jersey breed selected for milk
dry matter content who requires forage. The best model about how to act with a breed is
the USA H-F case. There are three categories of animals inside this breed. First, pedigree
animals registered in the herd book and submitted selection. They have the right to
generate progeny of both sexes providing the genetic progress in the breed. Second,
identified animals, females only, registered in progeny test evidence (let say genealogic
register) which have right to reproduce only identified females for bull progeny test.
Third, commercial animals identified just for traceability of their products. Commercial
cows can reproduce only commercial cows but they benefit of the genetic progress of the
breed through the sires used in artificial insemination. No commercial or identified cow,
doesn’t matter how much performed, may be registered in the herd book. This model,
based on selection program, must be followed in working with any animal artificial
population.

The third level of genetic information, the genotypes, is used to obtain
commercial animals. Three methods are in course: Cross breeding, Hybridization and
Biotechnology. Cross breeding combines genetically uncorrelated traits of genotypes
pertaining to different populations. It uses the law of the first generation uniformity,
discovered by Mendell, using the dominance relations between genes. One typical
example is using in flocks of dwarf (recessive gene) hen normal cocks (dominant gene) to
obtain cheaper normal broilers by feeding lighter mother hens. Other spread model is
crossing Landrace sows (maternal breed) with Pietrain boars (paternal breed) to obtain
good commercial pork (incomplete dominance of genes) on lower prices from more
fertile sows. There are many possible combination using two, three or even four breeds.
The method is pretending an adequate breeding program. Look out! The last resulted
genotype is a commercial one and mustn’t give progeny. Breeding programs don’t
increase biodiversity; on contrary uncontrolled cross breeding destroys biodiversity. In
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Romania because of uncontrolled cross breeding, biodiversity of farm animals is in great
danger.Hybridization is a more sophisticated breeding method. In this case lines are
selected directionally until genetic progress is no longer obtained (the “growth factor
law" of quantitative biological processes). Then two separate lines selected in the same
direction are cross bred to produce heterosis in hybrids. Number of individuals of lines is
low, so hybridization was applied with population of highly fertile females. Hybrids are
not populations. They must be treated as crowds. Because of heterosis phenomenon
hybrids have superior performances than those of parental lines, but the plus of
performance of hybrids isn’t transmitted to progeny. Hybrids have no genetic value, they
are commercial genotypes.

Biotechnology is another way to use genotypes in breeding. Artificial
insemination increases the fertility of males permitting genetic pressure by males in
selection programs or large dissemination of desired traits in breeding programs (1;3;6).
MOET, the practical development of Embryo-transfer allows the direct transfer of animal
farm populations (6). In vitro fertilization (IVF) provides access to zygote at the time
when pronuclear chromosomes are uncoiled making possible the gene transfer and
production of genetically modified organisms (GMO). IVF made possible cloning

mammals from embryonic or adult somatic cells, as well.
CONSERVING BIODIVERSITY IN ANIMAL BREEDING

In animal production biodiversity is a convenient state for producers of goods in
meeting the changeable market requirements. Conserving farm animal biodiversity is
much more difficult than conserving biodiversity in nature because of the possible
uncontrolled cross breeding.

Conservation “in situ™ of biodiversity must have two targets: conservation of
active populations which requires costs for “breed books™” and selection programs and
conservation of in danger or vulnerable populations’ nuclei in which case it is necessary
to dispose of land and houses and to avoid consanguinity

Conservation “ex situ™, better called ““preservation” because genetic information
stays unchanged has as target mostly anabiotic genomes, male gametes and embryos.
DNA segments can be preserved as well. Long term anabiosis is obtained by freezing.
There is no other way to preserve genomes. Dry DNA segments seem to be preservable.
Embryos are the best genomes to be preserved because getting out anabiosis complete
genotypes are obtained. In order to use semen depots artificial insemination and
absorption crossbred have to be applied. Using preserved DNA segments required
advanced biotechnological procedures.

Biodiversity of farm animals being of national public interest it must be sustained
by public authorities and financed by governments. In Romania there are funds allocated
to the Ministry of Agriculture, Forestry and Rural Development on this purpose. The
National Agency for Animal Breed Improvement and Reproduction is in charge to lead
actions concerning farm animal biodiversity conservation. Romania has contact with
FAO/UNO; a focal unit and a contact person are nominated. Nevertheless the activity in
this field can be improved. Too much attention is paid to ““in situ” preservation of
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population in danger and too little attention is paid to prevent farm animal populations to
get this status. Research organizations have the target of reconsidering this approach.
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SUMMARY

The modern approach of ecology imposed the use of physics, mathematics and as well as
economics methods in order to develop stable systems for safe food production. The complex assessment of
the zones under the restoration of the agrisilvic sites is the basis of the sustainable development of the
studied regions.

The site restoration includes development of technical documentation , safe actions in the area to
mitigate the effect of the pollution and economical crisis impact on the population ,also in the next
generations. The education and fair information of the public support the projects.

There is presented a project managed in Ilfov county — Romania, under Phare assistance (local
initiative).

1. DEVELOPMENT OF THE STRATEGY FOR REHABILITATION

The rehabilitation of agrisilvic areas polluted by classical or /and radioactive
substances is a difficult activity . The type of materials spreaded by industrial units (civil
or military) or by bad practices used in agriculture is many times unknown . This means
the characterization of the site is mandatory for the future development of the restoration
project. The characterization of the site includes:

o accurate surveillance planning

o] geophysical and geological evaluation of the damaged area
o] the determination of the pollution map
o] the development of the integrated project [1,2].
The program of the rehabilitation of agrisilvic sites has three major issues:
o] the description and scheduling of the phases and tasks
o] good practices for agrisilvic area regeneration

o the final reports to the competent authorities.

The costs of the rehabilitation are significantly in the development of strategy.[3,4]
The application for funds must take into account the site restoration alternatives defined
considering the physical and geological characteristics of the agrosilvic zone, techniques
and technologies applicable in the project as well as the volumes of wastes which must be
removed. [5,6]
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The “spread sheet “method gives the costs based on the appraisal of the necessary
funds for manpower, special equipments, utilities, taxes ,consultancy as well as
management of the project.

The main steps of this eco-economical method are the followings:
the identification of main tasks
the determination of the steps in the specific task
the determination of manpower value
the determination of the costs for the waste removal ,including treatment

O O0OO0Oo

and storage.

One of the important part of the project in the eco-economy is the scheduling of
the tasks and the definition of the objectives of the activity. These are the justification and
optimization of the restoration tasks in order to improve the status of the site .

In the Magurele area was developed the project no.8735/RO/International Atomic
Energy Agency referring to the development of the advance methods for site restoration,
focused on the radioactive contamination of the zone.[6,7] The methods and the

monitoring instrumentation used for the radiological characterization of the area are
presented in Table nos.1,2
Table 1
Smart radiation monitor SRM-200, detectors and accesories
TYPE | TYPE OF MEASUREMENT CALIBRATION CONSTANTS
AC-3 | Alpha Contamination (1107+130) (cnt/min / Bg/cm?)
HP- Beta-gamma Contamination, (281+17) (cnt/min / Bg/cm?)
210 2 inch window
HP- Beta-gamma Contamination (260+16) (cnt/min / Bg/cm?)
260
HP- Gamma Exposure or Exposure Rate | (7.12+0.32)x10’ (cnt/min / mR/h)
270
HP- Gamma Exposure or Exposure Rate | (1.822+0.28)x10° (cnt/min / R/h)
290
LEG-1 | Low Energy Gamma or X-Ray (2.092+0.18)x10® (cnt/min / pR/h)
20 to 70 keV
SPA-3 | High Sensitivity Gamma (2.438+0.18)x10° (cnt/min / mR/h)
40 keV to 1 MeV
SPA-6 | Medium Sensitivity Gamma (7.577+0.42)x10° (cnt/min / mR/h)
40 keV to 1 MeV
Table 2
RO-7 High intensity exposure rate system
MODEL NO. TYPE OF MEASUREMENT RANGE
RO-7-LD Exposure Rate Background to 1.999 R/h
RO-7-BM Exposure Rate Background to 199.9 R/h
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The high resolution gamma spectrometry [8.9] is the best tool for the accurate
determination of the contaminants . In the Magurele llfov area there was used a
spectrometer NOMAD type. The calibration of NOMAD spectrometer supplied the
mimimum detectable activity value for each radioisotope identified in the field. The

Table no.3 presents these data.

Table.3
Calibration of NOMAD: minimum detectable activity

Nuclid E(keV) Yield MDA (s') | MDA (Bq)
2 Am 59.54 0.359 0.435 56.45
BCs 661.66 0.8521 0.151 8.25
Cq 1173.24 0.999 0.184 8.56
1332.5 0.999 0.212 9.88
121.78 0.284 0.14 23.07
1525, 344.28 0.266 0.129 22.63
778.9 0.1297 0.132 47.36
1408.03 0.208 0.155 34.78

The associated errors of the calibration data are gathered in Table no.4. These data
are used in the legal metrology qualification of the measuring systems. The last column
of this table provides the deviation for each energy. There were performed calibrations
for point sources as well as for volume samples.[10]

Table 4
Calibration of NOMAD: errors
.. . Measured
. Source | Activity | Uncertainty o o 0
Source | Nuclide el (B) (%) a(zg\él)ty c(%)| &(%)
B2ey | 7-713 | 7026 +3.0 7038 | +1.091 +0.2
ooint B2F, | 7-669 | 5188 +3.0 5162 | +1.99 -0.5
1¥8cs | 6-675 | 57759 +3.0 60597 | +1.91 +4.9
%Co 7-510 | 2625 +1.5 2599 | +1.091 -1.0
B2y | 7-660 | 6500 +3.0 6579 | +2.00 +1.2
B2E, | 7-644 | 3500 45.0 3631 | +2.00 +3.7
volume =
Cs | 8309 | 2695 45.0 2764 | +2.00 +2.6
%Co 8-310 | 1910 +5.0 1952 | +2.00 +2.2

An international intercomparison was performed for validation of the methods as

well as the instrumentation selection . The common experimental program was made to
VKTA Rossendorf Germany and to Institute of Atomic Physics Romania .The developed
methods can ckeck the pollutants on the industrial filters .The spectrometer was
calibrated for legal control of the waters and soils .[11]
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2. SITE RESTORATION PROJECT IN ILFOV COUNTY - ROMANIA

The former radioactive waste storage Magurele llfov Romania was managed by
Institute of Atomic Physics from sixties. The level of technological knowledge as well as
the specific conditions of the Dictature generated a bad practice in the safe management
of the periurban area of Bucharest. The evolution of the legislation in force in the country
imposed the development of the site restoration project in this zone . PHARE project
no.815/2001-Local initiative was the beginning of the rehabilitation of this agrosilvic
area, contaminated by use of the old military building Baterry 14-15, Magurele for
radwastes.[12]

Working with an instrumentation provided with an adequate capability of detection,
it is possible to use an in situ system to estimate in depth radionuclide concentrations
below surface, based on prior knowledge of the depth distribution of radionuclides of
interest.

For the determination of gamma-spectrometer calibration factors to be used for in situ
measurement a circular geometry (1 m radius, 24 equal sectors) was chosen. The reference
sources used were the following:

52Eu with an activity of 370.0 kBq
%Co with an activity of 306.9 kBq
137Cs with an activity of 255.7 kBq
2LAm with an activity of 338.1 kBq
all as of 1 July 1985.

A field calibration was performed by a combined method (experimental and theoretical)
as recommended by Helfer and Miller [13]. The procedure can be summed up as follows:

The basic calibration equation for in situ spectrometry can be expressed in terms of
the peak count rate N, the activity or inventory in the soil A, and the uncollided flux @ as:

N#A = (Ni/No)(No/D) (D/A)
where the fundamental calibration parameters are expressed in ratios as follows:
N¢A s the total-absorption peak count rate (cpm) in the spectrum at the energy of a
particular nuclide y transition per unit inventory (Bg-m™) or concentration (Bg-g™) of that
nuclide in the soil,
N¢/No is the angular correction factor of the detector at that energy for a given source
distribution in the soil,
No/® is the peak count rate (cpm) per unit uncollided flux (y-cm?-s™) for a parallel
beam of y rays of the same energy that is incident-normal to the detector face, and

®/A s the total uncollided flux (y cm™?.s™) at that energy arriving at the detector per
unit inventory or concentration of the nuclide in the soil.

In order to obtain the calibration factor (N#/A) for a particular nuclide, the three
quantities (N¢#No, No/® and ®/A) are determined separately. The first two terms are
detector dependent and can be determined experimentally, while the latter can be
calculated on a purely theoretical basis.

The value of ®/A at a particular energy is obtained by counting a y-emitting point
source of known strength, placed at a distance of at least 1m from the detector face to
simulate a parallel beam of normally incident radiation.
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The value of N¢/Ng for a particular energy and source distribution is calculated from:
[R(O)(0)d6
~ Jo(o)e

where R(6) is the peak count rate for y-rays of energy E at angle 0, relative to the peak

count rate at 6= 0" (normal incidence) and d(4) is the y-ray flux at energy E at angle 6.

The system of coordinates, references areas, area classification have been established
based on the methodology recommended in MARSSIM manual [1]. For measurements
was been chosen a square grid, with steps 2.83 m — for areas of Classes C1 and C2 as
well as 5.65 m — for areas of Class C3. The numbers of measuring places are 42 — for C1,
32 — for C2 and 53 — for C3 Class. The measurements are made at the crystal — ground
distance of 1 m. In Table no.4 are presented the measuring grids and places, as well as the
small areas with elevated radioactivity (“hot spots™).

The spreading of the results in different classes shows that the zone is not uniform
contaminated, existing small areas with elevated activities in all site. The research results
gave the total surface contamination distribution (**’Cs, ®°Co) in the site. It is clearly that
the implementation of measuring results was performed using Helfer & Miller’s method,
based on the calibration made in lab as well as the distribution of the radioactivity in soil
experimentally determined for the three classes C1, C2, C3 was a part of the integrated
project.

N, /N,

Table 4
The radiological values of hot spots
Plan contact 1m crystal-ground distance
Spot ?:tsg Exposure | o o . | Dose rate | Exposure c o, (%)
(mSv/h) (uR/h) |(uR/N)| (%) | (mSv/h) | (uR/h) | (uR/N) |71

X=77m | 0.01980 | 2257.31 | 9.55 [0.42| 0.00209 237.82 9.03 3.80
X=74m | 0.01997 | 2276.80 | 12.02 {0.53 | 0.00583 664.72 9.94 1.50
x=56m [ 0.01768 | 2015.59 | 5.51 [0.27| 0.00247 281.87 14.09 | 5.00
X=47m | 0.02041 | 2327.49 | 4.77 |0.21| 0.00206 234.89 1.68 0.71
X=23m | 0.00214 | 244.44 6.24 |2.55| 0.00048 55.30 0.97 1.75
x=15m | 0.00680 | 775.83 2.76 |0.36 | 0.00055 62.18 1.10 1.77
x=4m | 0.01542 | 1758.28 | 7.29 |0.41| 0.00100 114.23 1.99 1.74

The use of gamma spectrometry in measurements on the vegetation show the main
contaminants in the area as well their specific activities .These data are gathered in the
Table no.5. The spreading of contaminants in the site is not uniform, existing zones with
elevated radioactive contamination with ®°Co as well as others containing **'Cs.
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Table 5
Measurements on the vegetation samples
Sampling |Surveillance Specific activity (Bqg/kg)
place class Cs-137 Co-60 K-40
1 C21 133.80 304.71 1478.53
2 C31 104.31 12.87 1127.63
3 C31 88.46 79.32 1328.60
4 C31 23.49 - 1251.90
5 C31 221.50 9.82 1552.62
6 Cl1 122.27 48.85 1377.30
7 Cl1 61.56 128.33 1212.31
8 Cl1 46.41 - 1177.49
9 Cl1 56.37 54.56 1304.71
10 C32 41.35 - 1303.47
11 C32 10.86 - 1178.08
12 C33 17.88 49.75 978.09

CONCLUSIONS

The main purpose of the interdisciplinary projects for ecological restoration of the
agrosilvic sites is the removal of the pollutants and creation of a zone which can be used
without restrictions.

The biodiversity conservation [15,16] is the challenge of people for their healthy
life.

The fair communication with the public referring the sites status is mandatory.[17].

The site restoration is an important part of European approach for sustainable
development ,including in the . national strategy for environmental protection.

The independent laboratories must provide certification of the environmental issues.

A modern system of archive must transfer the environmental information for the
next generations, based on the QA program.

The training of the researchers working in the field of sites regeneration is a
permanent request for this type of projects.
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SUMMARY

The rumen undegradable protein and the rumen degradable protein of cottonseed meal
were measured by the in situ nylon bag method. Cottonseed meal were dry heated at 150°C for
0(ty), 30(t;) 60(ty), 90(t;) and 120 min (t;) to increase the undegradable protein. Three non lactating
dairy cows fistulated in the rumen were used for the in situ nylon bag studies. The samples of
cottonseed meal were placed in 10x15 cm nylon bags, and were then incubated in the rumen for
different periods of time (0, 2,4,8,16,24 and 48). Using 6% of rumen solid outflow rate, the
effectives ruminal degradabilities of CP were: (tp) 83.11%, (t;) 78.09%, (t,), 67.53% (t3) 58.36%
and () 55.28%. The heat treatment of cottonseed meal decreased the ruminal degradability of CP
- 6.04%, - 18.75%, -29.78% and — 33.49% for t;, t,, t3 and t, respectively and increased the rumen
undegradable protein  +29.72%, +92.24%, +146.54% and + 164.77% for t;, t,, t; and t,
respectively. Cottonseed meal heated at 150°C for 90 min apparently gave the best increasing of
undegradable protein.

Feeding high amounts of dietary CP (22 to 23% CP) can partially increase milk
fat depression (Zimmerman, 1992). These high protein diets also resulted in increased
milk yields (Jaquette, 1986. Jaquette, 1987. Jaquette, 1988. Zimmerman 1991). More
moderate (18%) dietary CP was ineffective in alleviating milk fat depression, but it
enhanced milk yield. The exact mechanism of partial alleviation of milk fat depression by
high protein diets is unknown, but it appears to be due to an increased postruminal supply
of AA,(Hopkins 1994). One possible method to decrease total dietary CP, while still
maintaining total AA flow to the small intestine for enhanced milk production and milk
fat percentage, is to increase the rumen undegradable protein of the diet. Increased rumen
undegradable protein increased milk yield (Glen A, 1990, R. J. Forster, 1983, D. J.
Schingoethe, 1988). Many studies have suggested the need to increase dietary CP,
undegradable protein content, or both to support high production in early lactation
(Jimmy H, 1980); however, observed responses have varied from none (R. J. Annexstad,
1987) to increased milk production, component yield, or both (Voss, 1988). Cottonseed
byproducts are almost the only protein source in Syria for ruminant’s nutrition, due to the
large quantities which are produce locally. Cottonseed meal has high content in protein
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(36-47% crude protein), energy, and digestible fiber. The ruminal degradation of crude
protein (CP) from cottonseed meal is relatively high (H. Tagari, 1986). The reduction of
this ruminal degradation and increase of the undegradable protein is preferable since it
reduces N losses through excessive NH3 urea production, and provides supplemental
quantities of intestinally available protein which are required by diary cows in order to
maintain high milk production. Heat treatment of feedstuffs can decrease degradation of
dry matter and CP by blocking reactive sites for microbial proteolytic enzymes
(Broderick and Craig. 1980) and increase the supply of dietary protein to the duodenum
(Tagari,1986). Various treatments are available for increasing undegradable protein
portion of cottonseed: oven-heating, roasting, extruding and autoclaving. Heat treatment
has the advantage of being safe, inexpensive, and can be done with usual equipment. The
objective of this study was to increase the undegradable protein portion from cottonseed
meal by heat treatment.

1. MATERIALS AND METHODS

SOLVENT EXTRACTED COTTONSEED MEAL

Cottonseed meal from Syria was heat treated at 150°C for 0, 30, 60, 90 and 120
mints (to, ty, to, t3 and t4 respectively). Heat treatment was applied in an oven in which
cottonseed meal was spread on trays in 2 cm layers for cooling.
ANIMALS AND DIETS

Three non lactating cows, fitted with ruminal cannulas, were fed a diet designed
to meet maintenance requirements and to ensure optimum conditions for rumen microbial
ecosystem. The diet fed in 2 meals/ day consisted of 5 kg of barley hay, 100g molasses
and 2 kg of compound feed, composed of: 38.5% barley, 38.5% dry beet pulp, 18%
sunflower meal, 2% calcium phosphate, 1.5% salt and 1.5% specific vitamin-mineral
premix.
IN SITU INCUBATION

Ruminal degradability was determined using an in situ method, adapted from
Michalet-Doreau et al, 1987 and Dulphy et al., 1999. Approximately 3 g of cottonseed
meal were incubated in sewed nylon bags measuring 6 x 10 cm and having an average
pore size of 50 pm. Bags were incubated for 0, 2, 4, 8, 16, 24 and 48 hours in the dorsal
rumen. The bags for 2, 4 and 8 hours were inserted at the same time (TO0), whereas the
bags for 16, 24 and 48 hours were inserted at T8, after removal of the first bags. After
removal, the bags were rinsed, stored in the freezer until completion of the series,
intensively washed (in a washing machine), and dried at 65°C for 48 hours. The content
of incubated bags was pooled per incubation time (3 repetition, corresponding to the three

fistulated cows), and analyzed for N content by Kjeldahl method.
CALCULATIONS

Data were corrected for microorganism firmly attached to dietary particles which
are not removed through mechanical contamination, using the corrections proposed by
Ould-Bah, 1989, then fitted with the nonlinear regression equation : P = a + b( 1- ec*t)
proposed by McDonald and Orskov, 1979. The nonlinear parameters, a, b and ¢ were
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analyzed using a NImixed procedure (SAS, 1996). Effective degradability, d (%) was
calculated using a rate of solid outflow from the rumen of .06/ h (equivalent to diary cow
with a milk production of 15 I/d). The rumen undegradable protein was calculated as
%RUP = 100- %Ed, were Ed is the effective degradability.

2. RESULTS AND DISCUSSIONS

The chemical composition of cottonseed meal is: dry matter 90.13%; crude
protein 33.33%; fat 1.41%; cellulose 15.21%; ash 4.93%. These values are usual for a
typical commercial cottonseed meal. The parameters of rumen degradation and effective
degradability were presented in tables 1 and 2.

The rumen undegradable protein (RUP) and rumen degradable protein (RDP)
determined by the in situ nylon bag technique are shown in Figurel. The parameters of
rumen degradation and effective degradability were influenced by the heat treatment and
the effective rumen degradations of cottonseed meal were reduced for all treatments.
Thus, DM degradability was reduced by -8.76%, -12.97%, -19.87% and -23.25% for t,,
tp, t3 and t, respectively. CP degradability was also reduced with relatively higher extent: -
6.04%, - 18.75%, -29.78% and — 33.49% for t;, t,, t3 and t, respectively. The heat
treatment of cottonseed meal increased the undegradable protein by +29.72%, +92.24%,
+146.54% and + 164.77% for t,, t, t3 and t, respectively.

Heat treatment duration of cottonseed meal reduces the degradation of DM and
CP, this effect being partially related to blocking of reactive sites for microbial
proteolysis enzymes and partly to reduction of protein solubility (Broderick and Craig,
1980). When whole cottonseeds were heated at the same temperature, the reduction of
rumen degradability was clearer for the dry matter than for crude protein (H. Alobeid,
2008). Heating whole cottonseeds at 150°C for 120 min has reduced the degradability of
DM with -36 while -14 for CP. This observation suggested that heat treatment of whole
cottonseed would be associated with a reduction in the ruminal degradation of
carbohydrate and probably also of lipid and that this could be followed by a reduction in
microbial synthesis in the rumen (H. Alobeid, 2008).

It is more beneficial to treat cottonseed meal than whole cottonseeds who have a
higher level of fat and other carbohydrate approximately >18% fat. Heating cottonseed
meal at 150°C for 120 min has reduced the degradability of DM with -23.25 while -33.49
for CP. Heat treatment of cottonseed meal at 150°C for 120 min increased the
undegradable protein with +164.77%, but this high temperature may not just increase the
undegradable protein but also the ADIN. When whole cottonseeds were heated at 150°C
for 120 min, this increased the ADIN with 59.65%. This parte of protein consider
unavailable CP (Thomas, 1982). In this study the content of ADIN in the cottonseeds
meal treated and the N solubility in buffer were not studied so further more is needed to
determine the ADIN, the N solubility and the total tract digest.
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Table 1
Effect of the duration of heat treatment on the degradability
of Dry Matter of cottonseed meal
Cottonseed meal Degradability Parameters® Effective Dry r°
treatment Matter
al bt ol Degradability(Ed

Control(to) 50.69 35.85 5.40 67.67 0.959

heated at 150°C for 39.25 29.71 18.70 61.74 0.814
30 min(ty)

heated at 150°C for 41.02 77.05 1.81 58.89 0.973
60 min(ty)

heated at 150°C for 37.06 89.79 1.24 54.23 0.935
90 min(ts)

heated at 150°C for 39.56 92.19 0.84 51.94 0.969
120 min(ty)

Ya, b and ¢ are nonlinear parameters, where a= rapidly degraded fraction, b= slowly degraded fraction
degraded at rate c; r® is the coefficient of determination. Effective DM and CP degradabilities (Ed) are
calculated on the basis of a ruminal outflow rate of .06/h.

Table 2
Effect of the duration of heat treatment on the degradability
of Crude Protein of cottonseed meal
Cottonseed meal Degradability Parameters' Effective Protein r?

treatment al b c! Degradability(Ed)
Control(t) 56.02 41.63 11.19 83.11 0.926

heated at 150°C for | 36.34 | 50.71 | 27.95 78.09 0.851
30 min(ty)

heated at 150°C for 44.66 79.53 2.42 67.53 0.938
60 min(t,)

heated at 150°C for 35.89 97.22 1.74 58.36 0.893
90 min(ts)

heated at 150°C for 38.91 99.78 1.17 55.28 0.917
120 min(ty)

13, b and ¢ are nonlinear parameters, where a= rapidly degraded fraction, b= slowly degraded fraction
degraded at rate c; r® is the coefficient of determination. Effective DM and CP degradabilities (Ed) are
calculated on the basis of a ruminal outflow rate of .06/h.
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Figure 1. Rumen undegradable protein (RUP)
and rumen degradable protein (RDP) of cottonseed meal

3. CONCLUSIONS

Dry heating of cottonseed meal increased the rumen undegradable protein by

+29.72%, +92.24%, +146.54% and + 164.77% for t;, t,, t3 and t4 respectively. This
increase of the rumen undegradable protein has to be parallel with the increase of the
digestibility in order to ensure the AA requirements for diary cows in the early lactation.
The decrease of the protein’s degradability with the increase of the ADIN content of the
protein bypass it is considerate to be protein waste. This study will be continued in order
to establish the digestibility of rumen undegradable protein in the small intestine in order
to compromise between the increase of undegradable protein and their digestibility.
Another purpose of our future investigations will be the effect of rumen undegradable
protein on milk production and milk quality of high production cows during the early

lactation.
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