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Li_near type evaluations for 32 traits on 214 individuals in the genetic resource
of the “Old Kladrub horse were used to analyse the effect of the sire line, sex
(stallions and mares) and age of these traits. The linear model included ’only
tl?e fixed effects for these factors. The present analysis was concentrated on
sire lines. The effects of sex and age class were analysed in a preceeding paper
(Jakubec et al., 1997). In the present paper, the two varieties of the Old
Kladrup horse (gray and black) were analysed, too. The traits were grouped
acc.ordmg. to four body regions: front, body, rear and limbs. For all body
regions significant and highly significant differences between the sire lines
were found in most of the traits. Thus, the lines showed quite a typical expresx-
sion of the traits. The lines of SOLO and ROMKE are taller while the line of
GENERALISSIMUS is smaller in height. The original and the older lines have
a conspicuous convex head profile compared to the lines of RUDOLFO and
ROMKE which were founded only recently and brought in genes of the Lusi-
ta{lo and Friesian breeds. The black horses show as a rule a shorter neck a;ld
withers than the gray ones. The lines of the gray variety have a broader and
deaper chest than the black lines. The gray lines also have a straight back and
a longer and more sloped shoulder. The line of ROMKE is longer in the crou

than the other ones. The stance of forelimbs and hind limbs is?nore correct 'p
the gray lines than in the black ones. | -

Old Kladrub horse; linear type traits; sire lines; analysis

INTRODUCTION

lgg}hz c()]ldest lines of the Old Kladrub horse were founded at the end of the
genetjél ‘ e}t the beginning of the 19th century. Therefore it is an important
resource of horses not only on the scale of the Czech Republic and
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Europe, but also worldwide. At present the breed is divided into 5 gray sire
lines (GENERALE, GENERALISSIMUS, EAVORY, RUDOLFO, SACRA-
MOSO-GRAY) and 4 black sire lines (SACRAMOSO—BLACK, SOLO,
SIGLAVY PAKRA, ROMKE). The initial lines were GENERALE, GENER-
ALISSIMUS, SACRAMOSO—BLACK and NAPOLEONE. The line
NAPOLEONE was extinguished in 1922. The rest of the existing lines was
established in the 20th century.

The population of Old Kladrub horses is mainly concentrated in the studs
of Kladruby nad Labem (gray variety) and Slatifiany (black variety) in East-
ern Bohemia. The black variety experienced a dramatic sell-out in the 1930’s,
and it was not before 1040 that the animals could be gathered again in
Slatitiany (Bilek, 1955). After the recovery of the black variety (Dusek,
1992) both varieties together consist now of about 30 stallions and 250 mares.

The O1d Kladrub horse is a heavy coach horse and one of the largest breeds
of warm-blood horse, strong, kind, with short strides and high knee action.
It is described as showing a noble head with a convex face, a muscular and
crested neck and sloped shoulders. The body is long and shallow, the hind-
quarters are rounded and muscular and the limbs are clean. The extraordinary
type and the specific external traits of this breed should be saved for the next
generations. It is evident that for such a specific coach horse the breeding
objective must be focused on the external type traits. Due to imperial tradi-
tion, the breed consists of a gray and a black variety.

In 1995, a new linear type trait classification system Wwas developed for
the Old Kladrub horse (Jakubec et al., 1995). The integral parts of this
system are the description of colour and aggregate evaluation of type, sex
expression, frame, bulkiness, conformation, nobleness, harmony and gaits.
This system 18 based on linear type trait classification systems for horses
which were proposed by several authors and partly introduced into breeding
schemes M ahrarens, Schertler, 1987, Holmstrom et al., 1990;
Swalve, Flock, 1990; Preisinger etal, 1991; Weymani, 1992;
Van Bergen, Van Arendonk, 1993; Hartmann et al., 1994;
Koenen etal, 1994).

Jakubec etal (1997) used the linear type evaluation for the analysis of
the effect of the variety (gray and black), sex (stallions and mares) and age
on these traits. Significant differences were found between both varieties in
almost two thirds of traits. Significant differences between both sexes were
observed in a few traits. Only 12 of 32 traits show significant changes with age.

In the present investigation the variation between sire lines was analysed
with regard to the linear type traits.
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1. Distribution of individuals for sire lines

Factor ' ’ ' EE
1 2 3 4 5
No. of individuals 10 ‘ 35 ] 25 ‘ 14 29 26() )| 376 185 199 11(1)

Line identification:
| — GENERALE GRAY VARIETY
2 — GENERALISSIMUS GRAY VARIETY
3 — FAVORY GRAY VARIETY
4 — RUDOLFO GRAY VARIETY
5 - SACRAMOSO GRAY VARIETY
6 — SACRAMOSO BLACK VARIETY
7 — SOLO BLACK VARIETY
8 — SIGLAVI PAKRA BLACK VARIETY
9 — ROMKE BLACK VARIETY
10 — GENERALISSIMUS BLACK VARIETY; this

RALI is not a sire line i 'y S i
word: The individuals are progeny of a stallion o e e i (ELAT

. f the line of GENERA
ey . progony o LISSIMUS y
and mares of the black variety. The progeny of these matings are also mostls};:;;

Given the fact that the black li {
. ines account for 50 per cent of the e 1s pr i
group was evaluated as a separate line from the gray ones i e

MATERIAL AND METHODS

e o R s
s il,gué)] Ofkthlef': horse classifiers described 214 stallions and mares of the
g ack variety in the herds at Kladrub d i
N e y nad Labem and at Slatinany.
aged 3 to 25 years. Of the 32 trai i i
el i 5 years. 32 traits described in Table II
on 213 individuals, 2 traits 212 indivi ’
trait on 211 individuals. The trai ; e e
: The traits evaluated on numbers of indivi if-
i e . umbers of individuals dif-
indexed in the tables. Data analysis i
T M ' s. Data analysis included three main
S: s, sex (stallions and mares) and age. T
tribution of individuals ire li i
s by sire lines as the distributi or
L . S on for sex and : 5SES
wa;aheady given by Jakubec etal (1997) ST,
traits were analyzed b s
7 y the method of least squares 51
B s 1007 f least squares using the GLM
The For 71 i
model used for analyzing the data included the following fixed effects:
Y[jkl =MW+ LINE; + SEX/ + AGE; + Cijkl |
where: Yijy - observed value of linear type trait
i — overall average
LINE; — f?xed effect of i-th line (i = 1, ..., 10)
iEX_,‘ - f}xcd effect of j-th sex — stallion and mare (j = 1, 2)
GEx — fixed effect of k-th age group (k =1, ... 7)
ejjir — random residual error
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11. Description of the traits of the linear scoring system

Scores
Front
1. Height at withers measured in cm and transefered by a scale in scores (low — high)
2. Head profile concave convex
3. Neck length long short
4. Neck tethering low high
5. Neck topside concave convex
6. Withers length short long
7. Withers height low high
Body
8. Back length short long
9. Back vault weak straight
10. Loin length short long
11. Loin vault weak straight
12. Shoulder length short long
13. Shoulder shape straight sloping
14. Chest girth measured in cm and transfered by a scale in scores (low — high)
15. Chest length short long
16. Chest width narrow broad
17. Chest depth shallow deep
18. Breast width narrow broad
Rear
19. Croup length short long
20. Croup width narrow broad
21. Croup shape sloping straight
22. Croup profile (back view) roofy vaulty
23. Tail tethering low high
Limbs
24. Forelimbs — front view narrow broad
25. Forelimbs — side view back at the knee over the knee
26. Bulkiness — cannon bone measured in cm and transfered by a scale to scores
circumference (low — high)
27. Foretoes — side view sloping weak
28. Forehoof — side view sloping weak
29. Forehoof width narrow broad
30. Forehoof size small large
31. Hind limbs — side view sickle hocked straight
32. Hind limbs — back view narrow broad
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RESULTS AND DISCUSSION

. The main analyzed factor is the sire line. The factors of sex and ag g
1’_‘Cluded in the model in order to eliminate their effects. Se;( and 'weo‘e' twflc
ries had been aqalyzed as specific factors by Jakubec et al (19(9237) L"Lfll%‘o_
1‘0_1‘(: the I'GS[')BCII.VG tables for sex and age classes with the subs.e uent ;elc
of results and discussion are not given here. eyt ot el
Table II .fe.atures the frequency distribution for the sire lines. In co 1S
to the traditional classification of lines into gray (GENERALF rgr};ﬂ&lbon
ALISSIMUS, FAVORY and RUDOLFO) and tl)jlack (SACRAMOEO SOEI({)‘
SI.GLAVI PAKRA and ROMKE), it can be seen that gray stallions w’er br d
with black mares and vice versa in the past which ledoto the line (Sf SA%R];
MOSO GRAY and .the breeding group of GENERALISSIMUS BLACK I;
is necessary to rpentlon that the formation of gray horses is a relativel et
anc; f§§t6£ breeding method than the formation of black horses =
ndividuals of the SACRAMOSO GRAY line originat rosi el :
stallions of the line SACRAMOSO BLACK tlongs; Ililzzil;dl)?o(i/l?d:(liete;l(}lltn«%': ;
Sf}lsezjl!: a-s,a(ll'utl,e homozygous for .lhe dominant gene G responsible ;oflt;xz
zr;y i 2211 ;}n b]'lack‘horses recessively homozygous for both loci, gg for
ﬁor}sle; Vo o-r ack ‘colour, the progeny of the breeding of gray and black
& mé éene golzygg;:mift Z\l,fr progeny .ofsuch mating is gray when adult
whether there is an individual rec%si;/\(/:fl:llyl nhorentglzozygoulf s \regafdless o
at locus A or not because gene G at locus G intgr%l(z]tjs i blﬁm‘k A
with lTocus A but with other loci as well. In order to aslleplsmtm‘?lly i Or']]y
may be based also on other loci such as. e.g. locus E o(rwil)mtlgeccoclglgir\yh'wh
( ‘ : ich as, e.g. s 4 a
&tl;toigls [(]}Olrtgsto Eeﬁg However, it is by now clear and must be emphasitizg
e GA Fov’\{lsmiu.eggtoﬁjavyv.:Eedg;fy colou;' is based on the locus G and
it : ; are 1 ifferent colour and get gray with age so
ag:_ Igiale(i/i?ls;ﬁ;:rﬁielltysgray .wg?n.gdullt, Le. at approximal}ély 7 yezi's of
. ; 5 é some individuals were not entirely gray in recen
Z]Sﬁr\;,iihésif?:fenn(;mﬁngn ‘car! bc;: explained by the possibility thalcthz individu—l
e Us- a cs ()f-glay.have Fhe genotype Gg at locus G and are
sl .bl(zjly colour. A hlghe}' frequency of such light gray individu-
et Chrmgp alfne F))' rpulual breedlr?g of gray and black horses.
e Matcin:e faa glz}y mlo a black .lme is more complex and takes longer
i P;]i;)n Tla%/ §talhons GG with black mares gg results in gray het-
G grmt als. dt' is only mating between these heterozygous genotypes
GG, 50 perce;leélﬂn 1\:11duals of this genotype in the proportions: 25 percent
b g and 25 percent ge. However, only a quarter of the indi-
e genotype gg has an entirely black phenotype while the pheno-
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[11. Average scores generated by the method of the least squares (LSM) and standard error (SE) of traits of the linear scoring system in sire lines.

Line e
Trait — Lo Gy Black Sieni-
Generale ‘Generahssnmus Rudolfo | Sacramoso Sacramoso Solo Siglavi Pakra Romke G dech ficzllllie
LSM| SE | LSM | SE LSM | SE [LsM| SE [LSM| SE [LSM| SE |LSM | SE |LSM[ SE Leanvelmhsmmfls

Front fee. s} - - 2k
1. Height at withers 565 | 058 513 | 039 | 554 | 050 [5.44 | 036 |5.15| 042 |6.08 | 0.32 | 576 | 048 |599| 043 | 401 | 058 | *
2. Head profile Ss4 | 047 | 599 | 027 | 5.10 | 0.32 | 4.86 | 040 [7.80 | 0.29 | 536 | 034 |516| 026 | 6.72 | 039 | 4.42 035 | 620 | 047 |
3. Neck length 570 | 032 | 501 | 018 | 536 | 022 | 6.08 | 028 [5.28 | 020 |3.94| 023 |4.64| 0.18 | 4.58 | 0.27 |4.74 | 0.24 385 | 032 |
4. Neck tethering 611 | 025 | 630 | 0.14 | 6.08 | 0.17 | 632 | 0.21 607 0.15 |6.48 | 0.18 | 645 | 0.14 | 6.44 | 021 |6.72| 0.19 61() 0“14
5. Neck topside S63 | 045 | 544 | 026 | 569 | 030 | 630 | 0.39 784 | 028 | 4.04 | 033 |5.15| 025 | 423 | 037 [4.86] 034 | 510 | 045 | =
6. Withers length s16 | 032 | 488 | 0.18 | 498 | 022 | 545 | 0.28 [4.58 | 020 [4.25| 023 |391| 0.18 | 3.90 | 0.27 |4.28 | 0.24 331 | 033 | &
7. Withers height | 489 | 033 | 471 | 019 | 500 | 023 471 | 0.29 5.15| 021 |4.60| 024 |3.87 | 0.19 | 425 | 0.28 [4.25]| 0.25 374 o‘%& .
Body ’ 1
8. Back length 535 | 032 | 508 | 0.18 | 551 | 022 | 559 | 028 507 | 020 |5.57] 0.23 |5.53] 0.18 | 596 | 0.26 |5.85| 024 | 5.10 | 0.32
9. Back vault 455 | 023 | 417 | 013 | 438 | 015 | 459 | 0.19 447] 014 [3.99] 0.16 | 441 | 0.13 | 3.51 | 0.19 | 3.88] 0.17 %.76 o;g e
A 12 1 036 | 5.63 | 020 | 575 | 024 | 590 | 031 529 | 022 |602] 026 |5.68] 020 | 581 | 030 |5.92] 027 | 502 | 036

11. Loin vault 476 | 030 | 463 | 0.17 | 468 | 021 | 486 | 0.26 277 019 | 542] 022 [5.03] 017 | 476 | 026 |487] 023 | 479 | 031

12.  Shoulder length 400 | 020 | 412 | 012 | 408 | 0.14 | 420 | 0.18 409 0.02 [ 338 015 |3.63] 0.11 | 348 | 0.17 | 3.46] 0.15 | 3.06 | 020 | **
13. _Shoulder shape 382 | 020 | 424 | 011 | 428 | 0.13 | 441 | 017 [405] 012 [354] 0.14 |356] 011 | 3.32 | 0.17 |3.57 | 0.15 307 | 020 |+
14. Chest girth 660 | 071 | 626 | 040 | 677 | 048 | 553 | 0.6 677 043 | 704 051 |7.47] 039 | 625 | 058 [123]| 053 | 683 | 071

15. Chest length 622 | 031 | 598 | 0.18 | 6.07 | 021 | 5.74 | 0.27 551 019 |5.74] 022 [600] 007 | 5.66 | 026 [6.12] 023 | 525 | 031 .
16. Chest width' 583 | 033 | 582 | 019 | 619 | 023 | 5.17 | 0.29 521 | 021 |473 | 024 |4.80] 0.9 | 4.53 | 0.28 [4.70] 026 | 498 | 034 | =
17 Chest depth <65 | 036 | 501 | 020 | 572 | 024 | 543 | 031 556 022 |5.18 | 026 |5.34] 020 | 479 | 0.29 |4.83| 027 | 578 | 036 |
18, Breast width 590 | 034 | 581 | 020 | 604 | 023 | 503 | 0.30 5.11] 021 [4.68] 025 [469] 019 | 4.59 | 0.28 |4.67] 0.26 | 4.95 03; o
Rear = -H
19. Croup length 430 | 025 | 420 | 0.14 | 425 | 0.17 | 429 | 0.21 398 | 005 [3.91] 0.18 {4.33] 0.14 | 3.91 | 020 [4.92] 0.18 | 3.96 | 025 | **
20. Croup width 587 | 030 | 640 | 0.7 | 6.14 | 020 | 6.13 | 0.26 5.88] 019 [539 | 022 [588] 017 | 532 | 025 [608 ] 023 | 552 | 030 | **
21, Croup shape 409 1 029 | 450 | 0.16 | 494 | 020 | 4.19 | 025 418 | 018 | 468 | 021 |5.17] 016 | 470 | 0.24 |3.92 | 022 | 495 | 029 | **
22, Croup profile (back view)| 591 | 0.57 | 6.37 | 033 | 589 | 039 5.68 | 0.50 5.63 | 035 |5.50 | 042 |591] 032 | 551 | 0.48 |6.41 | 043 | 526 | 058
23. Tail tethering' 556 | 039 | 654 | 022 | 595 | 027 | 534 | 039 621] 024 [651] 029 [639] 022 | 573 | 032 |548] 029 | 603 | 040
Limbs = ‘
A Forelimbs  front view’ | 5.50 | 0:34 | 579 | 0.19 | 624 | 0.25 | 5.0 0.29 516 | 021 [479] 025 [476] 0.19 | 457 | 028 |474| 025 | 486 | 034 | #*
25. Forelimbs — side view' 277 | 038 | 3.53 | 021 | 465 | 025 | 481 | 0.32 498 | 023 337 027 |404] 021 | 434 | 031 |410] 028 | 2.80 | 040 | **
26. Ei\;llflll;?zf_el—wceann01x bone | <73 | 040 | 625 | 023 | 6.14 | 027 | 635 | 035 6.39 | 025 |6.01| 029 |6.67 | 0.23 | 592 | 0.34 | 6.24 | 0.30 | 5.81 0.41
27. Foretoes — side view 390 | 026 | 430 | 0.5 | 421 | 0.18 | 3.89 | 0.23 1420 | 0.16 {3.87| 0.19 |3.70| 0.15 | 3.99 | 0.22 |3.64 | 020 | 3.86 | 0.2 *
28. Forehoof — side view 426 | 025 | 438 | 014 | 438 | 0.17 | 404 | 0.22 1444 | 015 |421| 0.18 |4.14| 0.14 | 3.64 | 0.21 210] 019 | 430 | 0 : a
29.  Forehoof width® 510 | 026 | 489 | 0.15 | 512 | 0.18 | 462 | 0.22 1541 0.16 [4.06 | 0.19 | 442 0.15 | 441 | 0.22 2ot | 009 | 423 -
30. Forehoof size’ 453 | 028 | 513 | 016 | 532 | 019 | 461 | 024 1538 | 0.17 |4.18 ] 0.21 [4.17] 0.16 | 4.43 024 [421] 021 | 394 036 =
31 Hiind limbs — mdeview, | 417 | 032 | 38( | 018 | 400 | 021 | 390 0.27 1370 [ 0.19 [3.25 | 0.23 [3.45] 0.8 | 3.64 | 0.26 [3.11] 0.24 | 2.89 = :*
2 Hind limbs _ back view’ | 4.68 | 028 | 558 | 0.17 | 564 | 0.19 | 3,15 0.24 (502 0.7 [490] 021 [5.02] 0.6 | 5.07 | 023 |4.98 | 0.21 | 491 8‘35 P

Dy =213, 2n=212,"n=211
Levels of significance: * P < 0.05; ** P < 0.01
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type of the genotypes GG and Gg, or 75 percent of individuals, is gray. Black
individuals can also be generated by mating of heterozygous gray individuals
of the genotype Gg with black individuals of genotype gg. The result in this
case is 50 per cent of the recessive homozygous genotypes gg of black colour
and 50 percent of the heterozygous genotypes Gg of gray colour. Presently
a study of Old Kladrub graying horses is performed in order to find an
explanation to the relation between the intensity of the graying of individuals
and their genotype GG or Gg.

Table II shows that the frequency of individuals in the sire lines varies in
the range from 10 individuals in the line of GENERALE GRAY VARIETY
and 11 in the group of GENERALISSIMUS BLACK VARIETY up to 36 in-
dividuals in the line of SOLO, 35 of GENERALISSIMUS GRAY VARIETY
and 29 of SACRAMOSO GRAY VARIETY. Despite a current attempt (o
perform matings between lines within the gray lines and within the black
lines, it happened in practice that the new line of SACRAMOSO GRAY
VARIETY was born.

Although it seems today that gray horses are better bred than black ones,
the possibility of mating gray with black individuals can be utilized as an
important breeding method to eliminate the risk of a higher proportion of
inbred individuals and thus an inbreeding depression. One breeding method
also proposed an exchange of sires between lines. However, this breeding
method has to go hand in hand with a careful selection of individuals both
in the black and the gray varieties and a sensible and high-quality preparation
of breeding programmes for the individuals of both lines. Another objection
against the mating of gray and black horses is also an excessive variability
and low balance of the black population. An important principle of modern
breeding methods is to be mentioned here: If there is sufficient variability of
the phenotypes and the related genotypes in a population of farm animals, in
this case specifically in the Old Kladrub horse breed, a more effective selec-
tion is possible in the required direction, or in the given situation, towards
the required breeding objective. In the past, extensive “blood refreshment”
from foreign breeds was used in order to cut consequences of inbreeding.
Given the fact that this is an irreversible process and that genes of these
breeds which formed new lines are present in the Old Kladrub breed, these
genes can be used after their immigration and the breed’s closing towards

genes of other, even related breeds for selection within the breed. Moreover,
the breed is so numerous at the time being that the inbreeding coefficient can
be maintained at a very low level by sires’ rotation between lines as shown
by previous genetic analyses (Volenec et al, 1995; Jakubec et al,
1996b).
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Comparison of sire lines

Table III ghovys least squares means for the scores (LSM) and standard
err(;lr.s }(;?E) .Of 't;alts of the linear scoring system for the sire lines Si(;n;il?icilm
sio 3~ < " - £ : =z ‘
Shre (;%erzu 1§2rutr1;z'1:;t differences between the lines were observed for 24 of
Cgpcel‘nlng all traits in the front part of the body, except neck tetheri
all dllffel'enges between the sire lines were significant or hrighl sig 'f(':r‘mg’
The llpes of SOLO (score of 6.08) and ROMKE (score of 5 99}), shom 1531;1t-
top height at withers while the groups of GENERALISSIMUS GI(Q)Z; 't g
GENERALISSIMUS BLACK showed the lowest scores for this trait of 4(131
and 4.01., respeictlvely. A very conspicuous convex head profile is feat .‘»d
by the lines of SACRAMOSO GRAY (score of 7.80), SIGLAVI PAIEIIQCA
(score of 6.72) and the groups of GENERALISSIMU’S BLACK (sco f
6.20). “and GENERALISSIMUS GRAY (score of 5.99). As ex ectedretf(l)
specific head profile was less conspicuously expressed in tl?e liné% f;
ROMKE and RUDOLFO with scores of 4.42 and 4.86, respectivel LTf(l)-
correlation between neck length and length of withers S(;emi to be )(;-s't' "
as gray horses are longer in these traits than black ones. The ‘Lop neclf le] Z*\tlﬁ
(score of 6.08) and length of withers (score of 5.45) in gray varieties :3/:2
observed in the line of RUDOLFO. The groups of GENERAI ISSIM{;Se
BLACK.and the line of SACRAMOSO BLACK had the shortestdneck with
scores of 3.85 and 3.94, respectively, while the group of GENERALISSIM[IIS
frhAg&gc?l‘e of 3r:331)9a11d the lines of SIGLAVI PAKRA (score of 3.90)
score of 3.91) have the shortest length of wither b of
SACRAMOSO GRAY .and, at a greater distance gf RUDOEE(I)S-h;Lr\?:t;:QTISlOﬁ
;(Xléex neck topside with scores of 7.48 and 6.30, respectively. The lines (;f
‘ RAMOSO GRAY and FAVORY feature relatively high withers with
scor¢?§ of 5.15 and 5.00, respectively. e o
narlr?:]‘felien%es\]t()etween lmefs are not significant in 4 of 11 traits of the body,
termsyyrr; i]‘(, length, loin ?ength, loin vault and chest girth. In general
featuf’e i ly Ll,m-:s have a streughter bgck than black ones. Gray lines also
o gh;\)\/o?ée:l'zlnd more sloping l'om than the black ones although these
. RUDOL;gt'am fluctuations bo‘th in the gray and black varieties. The lines
o 5dSnd _G‘ENE.RALE feature a straight and firm back with scores
e d. l, 1espect1ve]y: Both. the girth and length of chest show an
o betWeZ (:}\;e opment practlcally‘ in all lines. A positive correlation exists
e >e an(;l ! e c‘hest and breast width; the lines of gray varieties are wider
b L re\as? than the black ones. The width at both sites (chest and
o arge§t in ‘the line of FAVORY (scores of 6.19 and 6.04) and
in the line of SIGLAVI PAKRA (scores of 4.53 and 4.59). Although
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in general gray horses have a deeper chest than black ones, the specific
property of the line of GENERALISSIMUS prevails over colour: The groups
of GENERALISSIMUS GRAY and GENERALISSIMUS BLACK show
quite a deep chest with scores of 5.91 and 5.78, respectively.

Although significant differences between both colour varieties were not
observed in the traits of the rear part of the body (Jaku bec etal., 1977),
different lines featured significant or highly significant differences in all the
traits, except in the back view of the croup profile. The line of ROMKE (score
of 4.92) shows a slightly longer croup than the other lines although a croup
with a score of about 5 is not particularly long. All lines have a relatively
broad width and slightly sloping shape of croup and high tethering of tail.

Differences between the lines were not observed in the traits of bulkiness
_ cannon bone circumference and the side view of forelimbs. Concerning the
stance of forelimbs, lines of the gray variety showed a broader front view
with the line of FAVORY (score of 6.24) featuring an extraordinary broad
stance. The side view of forelimbs is correct as a rule in the lines of both
varieties, especially in the gray one. An exception to this rule is the line of
GENERALISSIMUS (the black variety with a score of 2.80 as well as the
gray one with a score of 3.53) and the line of SACRAMOSO BLACK (score
of 3.37) featuring forelimbs strongly back at the knee in the side view.
Although there is a significant difference between the lines in the side view
of foretoes, this trait seems to be quite normal for all lines. The largest size
of forehoof was observed in the line of FAVORY and the group of GENER-
ALISSIMUS GRAY with scores of 5.32 and 5.13, respectively, and the
smallest size featured in the group of GENERALISSIMUS BLACK (score
of 3.94).

Scorings of hind limbs in the side view varied in a range of 2.89 to 4.17.
The differences between lines in this trait were highly significant. A touch
of sickle hocked stance was observed in the group of GENERALISSIMUS
BLACK and the line of ROMKE with scores of 2.89 and 3.11, respectively.
Although differences between lines in the back view of hind limbs are sig-

nificant, their stance is as a rule close to the optimum (score of about 5).
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ruby nad Labem; Ceska republika; Humboldtova univerzita, Berlin, Némecko):
Analyza znakd linedrniho typu v otcovskych liniich starokladrubského koné.
Scientia Agric. Bohem., 29, 1998: 17-28.

Popis 32 znaki linearniho typu byl proveden u 214 jedinch genové rezervy ,,sta-
rokladrubsky kil za G¢elem analyzy efektu otcovské linie, pohlavi (hfebci a klisny)
a véku (7 tfid) u t&chto znakd. Linearni model zahrnoval fixni efekty pro uvazované
faktory. Analyza byla soustfedéna na otcovské linie. Slechténi v genové rezervé je
do zna&né miry zdvislé na rozdilnosti mezi liniemi, jakoZ i na rozdilnosti jedinc
uvnitf linii. Efekt pohlavi a vékové tfidy u stejného plemene byl jiZ analyzovén v nasi
pfedchozi praci Jakubec etal, 1997). V této praci byly rovnéz analyzovény obé
variety (bélousi a vranici). Pro analyzu byly znaky rozd&leny do Ctyf krajin: pfedni
gast, trup, zad a konCetiny. Na vech ctyfech krajinich byly u pfevazné vétSiny znakt
zjistény vyznamné a vysoce vyznamné rozdily. Jednotlivé linie jsou s ohledem na
popsané znaky mnohdy velmi typické. Linie SOLO a ROMKE jsou vy&8i, zatimco
linie GENERALISSIMUS je nizsi. Piivodni a star$i linie maji vyrazny klabonos v po-
rovnani s liniemi RUDOLFO A ROMKE, které vznikly v poslednich letech imigraci
gentl plemen lusitano a frisky kan. Linie vrané vykazuji zpravidla kratsi krk a ko-
houtek ne7 linie b&lout. Linie ve varietd bilé maji $irsi a hlub§i hrudnik nez linie
vraniki. Linie bélou$t maji rovny hibet, jakoz i delsi a $ikm&jsi plec nez linie vra-
nikt. Linie ROMKE je v zadi del3i neZ ostatni linie. Linie béloust vykazuji korekt-
n&jii postoj hrudnich i panevnich koncetin neZ linie vranikd.

starokladrubsky kifi; znaky linearniho typu; otcovské linie; analyza
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