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H kpuwpopyidia ota npéPara ing
Kapaykogvikng @uiig ka1 o1 01Ko-
VOIKEG TNG ENMINMTOELG

0. Adivag', K. Aednyiévvng’

IMEPIAHWH. Xe nofpvia (I) tou ZtaBpot Fewpyikig Epeuvag
INadapd Kapbitoag (ETEIT-Kapbiteag),nou anotedotviav and 500
npoPativeg ka1 15 kpidpia g Kapaykotdvikng guiig, (II) 207 moi-
pvia tou nupriva yeveukig Beldwong tg Kapaykotvikng gulig,
nou Siéfetav ouvolikd 15283 npofatives, (III) oe opdyia 14.107
apoevikdv apvidv Kapaykovvikng Puliic, nov opdymkay ota
opayeia tou Nopot Kapbitoag, (IV) otoug dpyeig 25 apoevikdrv
S1aopeuxiig nhixiag (18 kpupopyiSikarv ka1 7 puciodoyikdv) kat
(V) ota yeveadoyixd apyeia tou LTEIT-Kapbitoag kat ta otoryeia
tou Kévtpou T'eveukig Bedtiwong Zowv Kapbitoag ka1 tou Ké-
vipou Teyvnuic Zneppatéyyuong Mikpdv Mnpukacukwv Kapbi-
wag, peetilnke n kpuypopyidia wv apvdv. 'ia 1 oxond autd
1poodiopiotnkav n cuyvétta eppdviong g kpuypopyidiag, n a-
varuén wv Gpyewv oe Kpupopyidikd kat puotoloyikd apvid nAi-
kiag 2-36 pnvav Ka o1 o1Kovopikég emmwoelg arr’ avuiv. H épeuva
£5e1€e 6u n ouyvétna epgpdviong g kpupopyidiag ota (da g
@ulrig mou pedetiOnkav eivar ugndii (23,81% v apoevikdv ap-
vidv, P<0.001) ka1 au§dvera pe tv epappoyi oteviig ouyyevikig
avanapayoyis. H kpuypopyibia ouvéetar pe 1o «axépato» twv
Kp1ap16v ka1 priopef va efval apgotepdmievpn 1 etepdémieupn n a-
vadoyia toug PpéOnke 6u efvar 20:1 (P<0.001). H suyvétepn pop-
@1 tng etepémieupng kpuyopyidiag fitav n §e€1d, pe avadoyia me-
pimou 10:1 (P<0.001). H apgpotepbémdevpn fitav kothiakd i fou-
Povikd pe avadoyia 400:1 (P<0.001). Ae SramordOnke vnapn tou
evég 6pyn otnv Korhiakd korAdtnta ka1 tou dAdou oto PouPwvikd
népo. I'evikd n ouyvétepn popeps tng efvar n apgpotepdmheupn Kot-
Maxd (P<0.001). H amaoia wv épyewv Ppénke 6u eivar ondvia
(0,02% wv apoevikdv (Dwv 1 0,09 wwv apvidv pe kpupopyidia).
O1 amaotikof 6pyeig PpéOnkav evidg g kothiaxrig kodtnuag. To
Péapog v bpxewv ka1 twv emdidupidwy twv kpupopydikdv {d-
oV efval katd oMd KardEpo eKeiVOU TV PUOIOLOYIKDY, -14,06%
ka1-22,99% aviiororya (P<0.001), av ka1 péxp1 mv nhikia twv 4 pn-
vV o1 «kpuppévor 6pyeig au§dvoviar ot Pdpog dnwg o1 puotodo-
yixoi. Ta apoevikd pe apgotepémreupn kpuyopyidia Sev napéyouv
onéppa. Zupnepaiveral, 6u n upnid ouyvéuta epgpdviong me Kpu-
ypopyibiag éxer 161aftepa Suopevei emrdoeig oo pubpd yeveuxdg
Bedtiwong wv npofdrwv g Kapaykotvikng Pudiig ka1 otnv o1-
KovopukéInTa twv npoPatotpo@ik®v exkpetaidevoewv. H peiwon
wv 068wV v npoPatotpépwv €€ artdag tou npoPAipatog tng
kpuypopyidiag v kp1dv efvar onpavukd (P<0.001).

Aé€eig eupemnpiaong: npéParo, kpuopyibia, amhaofa dpyewv, Ka-
PAYKOUVIKN QUAR.
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Cryptorchidism in the
Karagouniko breed of sheep and its
economic consequences

Lainas Th.", Deligiannis K.”

ABSTRACT. The aim of the present study was to evaluate the
frequency of cryptorchidism in the Karagouniko breed of sheep. The
animals used were derived from the sheep flock at the Agricultural
Research Station of Palamas (Karditsa), consisting of 500 breeding
ewes and 15 rams of the Karagouniko breed and from two hundred
and seven flocks of Karagouniko breed genetic nucleus. In addition
14.107 carcasses of Karagouniko male lambs, slaughtered at the
abattoir of Karditsa and the size and weight of testicles and
epididymides of 18 cryptorchidic and 7 normal lambs were
examined. Finally, the economic impact of this defect was also
evaluated. The results showed that cryptorchidism is a defect with
a high frequency (23.81% of male lambs, P<0.001) in the
Karagouniko breed and it is associated with polledness. The
frequency of cryptorchidism is increased in sheep flocks where
inbreeding is applied. Cryptorchidism was found to be bilateral or
unilateral (20:1 respectively, P<0.001). The most common type of
unilateral defect was found to be the right one (10:1, P<0.001).
Bilateral was of abdominal or inguinal type(400:1,P<0.001).
Testicular aplasia was found to be rare (0.02% of total examined
male lambs or 0.09% of cryptorchid ones). The weight of "hidden"
testicles and epididymides was lower than that of normal (-14.06%
and —22.99% respectively, P<0.001). However, until the age of 4
months, there was no difference in weight between cryptorchidic
and normal lambs. Males with bilateral cryptorhidism were not able
to produce semen. Cryptorchidism causes a considerable decrease
in sheep breeders’ income (P<0.001), as it deprives them of the
opportunity to sell male lambs as breeding animals at the higher than
usual price. Itis concluded that the high frequency of cryptorchidism
in the Karagouniko sheep significantly retards the genetic
improvement of the breed and decreases the farmer’s income.

Keywords: sheep, cryptorchidism, testicular aplasia, Karagouniko

breed.
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EIXATQI'H

‘Ontmg elvor YvwoTto, VITAQYEL YEVETLRY) OUOYETLON We-
TaE0 T #EUYPOEYLOTHS AL TOV {OQOXTNOLOTIROU TOU ArE-
patov ota medPata. Exeidn de ol mpopatotedgol meott-
ROV T ax€QaTa ®ELAQLA R ETUAEYOUV TOVS AQOEVIXOUG
YEVVITTOQEC e PAON RO TO XOQOKTNOLOTLHG QUTGS, TTOQOLTY-
o1Onre avnouyxnTg aBENON TS oVYXVETNTOS EUPAVIONS
™™g ®ovpoyLdias. H ovyvétnta eugpdviong tov ehatto-
ROTOS TTOWEALEL OE OYEOT) UE T PUAY TV TTROPAT™V, TNV €-
%o}, T uéBodo avamapaymwyns o epaoudleTal wan
TV €XTOON TS XONONG AREQATMV ROLAOLDV MOC YEVVNTS-
pwv (Otto 1924, Koch et al.1957, Wiesner and Willer 1974,
Glembockii and Moissev 1935, Glembockii 1941, Busse
1951, Dolling and Brooker 1964, Kuest and Schactz 1977,
Jacob 1972, Hamori 1983, Claxton and Yeates 1972).

H pelém e noupopydiog omv Kagoryrotvirng guin
pofdtav ®piBnxre amapaitty, £meLdN TO *ANQOVOULRS
aUTO EMATTOUA UE TV VYNAT] U VETNTA EUPAEVIONS TOU
UEUDVEL TOV OLQLOUS TMV OQOEVIRMY YEVVITOQMYV UE OITOTE-
Aeopa va emmPoadivetan n yevetx feltimon, Tov eqpao-
uéLeton og avt udvo artd tig EMAnviréc uléc moofdtmy.

Znomdg ovTiS ™E E0EVVOS Htav 1) dLeEEBYN O TG OV-
XVOTNTOS EUPAVLONG TG REUYPOEYLTAES, 1) AVATTTVEN TV
SOYEMV 08 nQUYPOEYLOLKA %o uOLoLoywrd 0VLd nhxriog
2-12 unvav ®oL 0L OLXOVOULRES TG ETTLTTWOOELS.

YAIKA KAI MEOGOAOI

1. YAIKA

T v wparypatotoinom g €pevvag XonouoTtoton-
%o 1o ardhovda:

a) To moipuvio Tov Zrabuov I'eweywrnig "Epevvag Ia-
haud-Kapditoag(ETEI-Kapditoag),

B) 207 motuvia Tov muEnva yevetnrg fehtinmons g
Kapayrotviumg guiig,

v) Ta opdywa 14.107 agoevirdv apvidv Kapayrotve-
xne Puig, Tov opdymrav ota ogpayeio tov Nopot Kap-
ditoag,

8) Ou GoyeLs nat o emtdLdVUIdES 25 apoevirV dlago-
et nuxlog (18 xevpoEydrdv rat 7 QUOLOLOYLRGV)
%O

¢) Ta yeveahoynd agyela tov Zrabuov T'ewoywig
"Epgvvag Mohaud-Kapditoog rat ta otovyeio tov Ké-
vipov evetinric Beltiwong Zawv Kapditoag v tov Ké-
vipov Texvnmig Zrepuatéyyvons Mixpwv Mnouraotirmy
Kapditooc.

1. To soipvio Tov Zrabpov I'ewgyunis "Epevvog Iolapd
Kagbditoag.

Katd mv mepiodo mov mparypatomoujdnre n €pevva
(1985-1991) 1o moipvio amaTutdtoy amd 500 mpofatives
»ou 15 voudoua, Kaporyrotvirng @uiic. ‘Oha ta Loa elyov
onuavOel pe Thaotind evaa, To omoia tomofetovviay
ot aEVLA TV NUEQQ TS YEVVIOTS TOVS.

O mpofatives fitav Gheg axrépates, eva oo Ta ®OUd-

INTRODUCTION

It is well known that a genetic correlation exists between
cryptorchidism and polledness in sheep. Sheep-breeders
tend to favour polled rams and select their male breeders
using this criterion. As a consequence, frequency of
cryptorhidism has been increased, which varies in relation
to breed, rearing, reproduction system used and the extent of
use of polled rams as breeding rams (Otto 1924, Koch et
al. 1957, Wiesner and Willer 1974, Glembockii and Moissev
1935, Glembockii 1941, Busse 1951, Dolling and Brooker
1964, Kuest and Schactz 1977, Jacob 1972, Hamori 1983,
Claxton and Yeates 1972).

Previous observations have shown that the occurrence
of cryptorchidism is quite often in Karagouniko breed,
which decreases the number of male breeding lambs and
decelerates genetic improvement of the only Greek breed
being under a genetic improvement national program.

Therefore, the aim of the present study was to examine
the frequency of cryptorchidism, as well as the
development of testicles in cryptorchidic and normal lambs
at the age of 2-12 months. The economic impact of this
defect has also been evaluated.

MATERIALS AND METHODS
1. ANIMALS

1. The flock of the Agricultural Research Station of
Palamas (Karditsa)

It was consisted of 500 ewes and 15 rams of the
Karagouniko breed. All ewes and 10 of the rams were horn-
less; the remaining 5 rams bared strong, large helicoid horns.

The flock was kept at the Agricultural Station facilities
and the animals were fed on hay (mixed Festuca arundi-
nacea and Trifolium repens) with additional concentrate,
(16% crude protein, 11MJ Metabolizable Energy /Kg,
minerals and vitamins),according to physiological needs
(from 0 to 0.8 Kg/day/animal for hay and 0 to 1 Kg for the
concentrate).

Estrus synchronization was performed by means of
MAP sponges (Veramix, Upjohn) followed by an injection
of 500 IU PMSG at the day of withdraw. Artificial insemi-
nation, using sperm from the 15 rams were repeated at 48
and 60 hours after sponge removal. In the case of estrus
recurrence, 14-19 days after the first insemination a second
insemination, was done with sperm from the same ram.
Ewes that exhibited estrus for a second time were then
mated.

The estimated fertility rate ranged from 90 to 95%,
while mean prolificacy rate reached 1.5.

2. Flocks of the Karagouniko breed genetic nucleus

Two hundred and seven flocks, represented 14.97% of
the total flocks were used. They consisted of 15.28 ewes
(19.83% of the total), which born 10.752 male lambs
(20.69% of the total).
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QLaL 5 uévo egav ueydha vou Loyved eMxoeldr| néoata
AOLL TA VTGAOLTTOL TV ArEQQLTAL.

To moluvio otafMdtay otg eyrataotdoels tov 189v-
UOLTOE.

H duatpogn tmv Lowv otlldtay ot féoxnon texvn-
00 Aewpdva (wiyna Festuca arundinacea won Trifolium
repens) oL T OQ1YNO1 CUUTANQOUATLRA GOV undriic
%O UIYROTOC CUUTURVOUEVDV ToTeopdy (16% ohurég
mowteivee, 11 MJ MLE./kg »ou ta amwagaltnto avépyova
ahato zou frropives). H moodmta tov xoenyovuévou oa-
VOU %0l TOU WY ROTOS HUROUVSTAY AVEAOYA UE TO UALOLO-
Y6 otddo oto omolo Poloroviav ta tedpata, 0md 0 we
0,8 kgmu./xepai yia to oove row amnd 0 éog 1 kg yua to
ulypa.

O mpofativeg vITofAALOVTAY 0€ OQUOVIRG CUYXQOVL-
OGS TOV OLOTEOV UE TN KON 0N EVOOROATIRMDV OTTGYYWV TTO-
MoveOdvng (Veramix, UPJOHN), euthovtiouévav pe
60 mg MAP (medroxyprogesterone acetate). Tnv nuéoa
OV APOLQOVVTAY OL OTTGYYOL YWOTAY eviouving €yyvon
500 I.U. ogoyovadotoopivng eyriov popfddos (PMSG).
H yovipomoinon ywétay pe texvnt omeQuatéyyvon e 2
eyyvoelg (ot 48 nou 60 deeg petd Ty agalipeon Twv
OnOYYWV) %ol VOTo onépua and to 15 xoudLa tov mot-
uviov. Ztic mpopatives mov emaveppdvioay oloteo 14-19
NUEQES UETA TLG TEWTES OTEQUATEYYUOELS, ETavValpOnre
1] OTLEQUATEYYVON UE OTTEQUA TOV {OLOV ROLALELOD.

Téhog, G0eg 06 QTES ETEOTEEPAY OF 0I0TEO %ot V-
TEON oA, Levyapdvovtay ®atd Quatkd Todmo. To telnd
TOOOO0TS YOVIUSTHTOS TTay VYMAGS row xupdvenxre amé 90
€wg 95% natd ™ dudoreLa Tov TelRapaTlopot. O uécog
delnng molvdvulog €graoe oto 1,5 agvid avd pofartiva.

2. IToipvia Tov Tugrva yevetiniis pedtioongs.

H ovyvémta epgpdviong g xouvpoeydiag diepeuvi-
Onxe naw og 207 motuvia (toooots 14,97% tov cuvéhov)
TOL VEva YeveTxns Peltimone e Kapayxrotvixng du-
M. Zta oluvio ouTtd exteégpovtay ouvolrd 15.283 mpo-
Batives (19,83% tov ouvéhov), tov yévvnoay 10.752 ap-
oevird avid (20,69% tov ouvehov).

2700 TOTUVLOL TOV TTUEYVOL O TEGTTOS YOVILOTOMONG TV
TEOPATLVAV HTav GUOLOG UE TOV EPAOUOTOUEVO OTO TTOi-
uvio tov Ztafuov Feweywnnic "Epevvae Mohopud-Kapdi-
tooc. To omépua mpoeydtav amd 80 zoidoia tov Kévtpou
Teyxvnuic Zrepuatéyyvons Mooy Mnpuvraotnav Kog-
dttoag. OL mpooyedaouéves row oamdluta eAeYXOUEVES OU-
Cevgelg yivoviav oe ovvepyaoio ue To Kévrpo Fevetinrig
Beltimong Zawv Kapditoog.

To 80% mepimov twv mowuvimv otafrifoviav oe mopa-
d00LONES EYRATAOTACELS RO EXTQEPOVTAY UE HUQLO ORO-
716 TN CUUTTAEMOT TOV ELOOINUOLTOS TOV TTOQAYWYOU ATt
™ yeweyia. To vtdhouro TV mowuvimv otafiiloviay og
EYRATAOTACELS OTLS OTTOLES VITHOY AV EUPOVY OTOLYXE(DL TG
OUYXQ0VNG OVTEMIYMG YLt TLS OUVOTIRES EXTQOPIC TWV TRO-
Bdtmv.

H dratpo@i] tov Chmv Twv TEQLOCOTEQMY TOLUVIWY

The reproduction scheme used in these flocks was
identical to that described previously for the Agricultural
Research Station flock. The sperm derived from 80 rams of
the Small Ruminant Artificial Insemination Center of
Karditsa and the planned matings were conducted in
coordination with the Animal Genetic Improvement Center
of Karditsa.

The greater percentage (80%) of the flocks was housed
under traditional conditions and was reared in order to offer
an additional income. The remainder 20% was housed in
modern sheep breeding facilities.

Most flocks grazed in communal grasslands of low
productivity. In most cases, the animals were provided, from
the end of autumn until the end of winter, with grains (corn
and barley) and hay (straw, grazing hay and alfalfa hay).
Commercial concentrates were used by a small number of
sheep breeders.

3. Carcasses examination

Two hundred and seven flocks, represented 14.97% of
the total flocks were used. They consisted of 15.28 ewes.

II. METHODS

The presence of cryptorchidism was detected by
palpation of the scrotum in all male lambs of the
Agricultural Research Station of Palamas (Karditsa) at the
day of weaning from 1985 to 1991. Clinical examination of
the scrotum was also done during the suckling period in the
207 flocks of the Kargouniko breed genetic nucleus.

The examination involved the detection of unilateral,
bilateral, abdominal or inguinal cryptorchidism and its
differentiation to testicular aplasia. The size and weight of
the testicles and epididymides of cryptorchidic and normal
lambs were also recorded.

The economic loss due to cryptorchidism was estimated
using the frequency of the defect and the price of sale for
lambs as carcass or breeding animals.

For the statistical analysis of the results the following
tests were used:

1. Mean value test

Ifn;, n, 30
Xi-X,
The variable Z =
2 2
5”5
n n,

follows normal distribution and has been used as
statistical control in Z criterion.

Where: ny, n, size of samples
X4, X, mean values of samples 1, 2
S, S,” the variance of the samples 1, 2

If n<30 0,°=0,", where 0,°=0," stands for the variance
of the two populations respectively,
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omELSTaV 0T BSOUNON ROWOTLRMY FOTROTETTMV, YUY~
Mg tagaywyrdmTog. Zuvvnimg, 1 fEoxrnon ovpITAnem-
vétav amd o TéAN 10U POLVOTHEOV UEYEL TO TELOS TOV
Xeludva pe ™ xoenynon dNunNToLaxr@y oV (Rala-
urtorLov, %ELBaELov) xo xovOpoeldmv Lmoteogav (dyv-
0V, 0avoU QUOMY APadLOV %ot undirng). Mireds uévo
aLOUGE TEOPATOTESPMY RAVEL XONON ULy udTmv Cwoteo-
AV TOV EUTORLOV.

3. ELeyyos agpayiov.

Koatd v tepiodo 1986-1991 eréyyOnrav yia nouypog-
xota 14.107 opdyia apoevirav agviay me Kapayrotvi-
%Ng @UArc. O apLBudg avtdg aviiotowyel oto 11,20% twv
OQOEVIRMV CLEVLAV TTOV OGpATNRAV 0TO opayeia Tov N.
Kapditoag xwatd v (dia mepiodo (Zratiotnd otovyeio
%EE00ROTLHOU eAEYYOL A/vong Kmmviatowric Kapditoag).

4./ 00yerc »oL emddVNIdES.

Am6 88 ogpdyra rpuypoeytdirav Lhwv xat ad 88 gu-
oLohoywav nxiog 2-36 unvav dednxay oL GEYELS »ow OL
emdduuides. Ta opdyLe TEOEQYOVTAY ATtS TO TOTUVLO TOU
Zrabuov T'emeynric "Epevvag Hohapd-Kapditoag xat a-
716 moluvia ®voTEdpmv Tou Nopot Kapditoag.

II. ME@GOAOI

H d1epetivnon g ovxvottag eupdviong 1 oL ®eu-
Pooywiag €ywve pe Yynhdegnor tov ooxEov. Me tov T1oémo
avtd eEetdomnay Gha ta apoevird apvid tov Z.I.E. Tla-
Aapd-Kopditoos v nuéQa Tou amoyaAoxTiopos Toug, ®o-
Td Ta Ty wywd €t 1985-86 €mg xaw 1990-91. Me tov (-
Lo 160 eEgTdomRray oL Ta aOEVIRA apvid 207 mot-
uvimv tov ruenva yevetxiic fehtimong e Kagaryroivi-
%NS PUAIC, 0T OTTOT0L EQPOOUGTTHLE TEYVNTY] OTTEQUATEY-
KUoM ue omépua xoLaoLdv Tov Kévroov Teyvntic Zmep-
patéyyvons Muropwv Mnouvraotxav Kagditoag. Zto moi-
pvia auTd o ELeyY0g €yLve ®atd Ty meEiodo yarovyiog
TV 0QVLV.

"Eheyyol €ytvay xau o€ 0pdyLe aovLeV TV OQayTROY
rVElmg 070 Anpotind Zgpayeio Kapditoog rabdg vat oe
dMa ogayeia tov N. Kapditoag. Ztovg xdeovg oautoig
RATA TV QUTOY(aL TEOOIOEIOTN®E RATA TGO 1) REUYPOQ-
¥Ldla ftay oupoTeSTAEVET 1] ETEQCTAEVQ, ®OLAOAXN 1|
Bouvpwviry xau drapogomoriBnxre amd mv arhacic twv
SoYEWV.

O 1R00dL0ELOUAE TOU peyEBoug naL Tov fAEOVS TV
SOYEMV %L TOV ETLOLOVUIdWV AEVLBV T AvTiE NMKT0S
(puoLOLOYLRGY AL REUYOQYLILDV) EYLVE UE UETOT OELS
nou COyLom og nhextoovird Luys anoufeiog.

OL OLROVOURES ATTDAELES TV TAQAYWYDY OO TNV
rouodio vitohoyiomxay pe faon ™ ovyxvemTo epgpd-
VIOTC RO TLS TOEYOVOEC TWES TTDANONS TV CLOVLEIV (G YEV-
VNTOQWV 1] Oarylmv.

To ™ otatotny avdluon Tmv arote e GUATmY (oNotL-

pomouminrav ou wagaxrdtmn uéBodol (Tavvandmovlog,
1994).

X;- X,
the variable t = ----mmmmmmmmmmemme
2 2
i + SL
n n,

follows approximately the t distribution and has been
used as statistical control in the t criterion with degrees of
freedom

1
DF. =
c? (1-c)?
_______ s e s
n-1  n,1
ng
where C =
Si2 S,?
______ [
0y n

. . X1-X,
Ifn<30and 0,°=0,’, the variable t = -----------nommmov
sp (L, 1
noon

(n-1)Sy? + (np-1)S;?
where Sp=

n;+n

follows t distribution with degrees of freedom D.F. =
n;+n,-2

Control of variance equality

For the control between the two variances we used the
variable

with S;2 > S,2, which follows F distribution with degrees
of freedom D.F.; = n;-1 and D.F., = n,-2 for the numerator
and the denominator, respectively. This is the statistical
control at the F criterion.

Comparison of real distribution of the frequencies of
qualitative characteristics

We used the x* criterion. We also applied the control of
independence between two variables and the test of
adaptation.

For the control of differences between frequencies, we
estimated the variable x*, which derived from the table with
k columns (number of compared frequencies) and r rows
(number of interventions). This follows x* normal
distribution with degrees of freedom D.F. = (K-1).(r-1) and
was used as statistical control for the x* criterion.
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Correlations

For the determination of the relation between the
weight of the testicles or epididymides and the age of the
animal, we used the method of linear regression:

Y=0+pX,
where Y = the weight of the testicle or epididymis
and X= the age of the animal.

RESULTS AND DISCUSSION

1. Frequency of cryptorchidism

The frequency and the types of bilateral cryptorchidism
of lambs of Karagouniko breed, born in the Agricultural
Research Station and in flocks of the genetic nucleus of the
Karagouniko breed are shown in Tables 1 and 2,
respectively.

The percentage of cryptorchidism, for the period
examined, reached 21.84% and 24.20% for the two origin
of flocks, respectively. The statistical analysis revealed a
constancy in the distribution (P>0.05), regarding the
frequency and the types of bilateral cryptorchidism, during
the whole examined period.

The frequency of unilateral cryptorchidism was higher
compared to bilateral, during the same period, in both
flocks (p<0.001). In particular, bilateral cryptorchidism
reached 95.03% and 95.50% and unilateral 4.97% and
4.5% for the two flocks, respectively (P<0.001).

When the whole population was considered, the
frequency of bilateral cryptorchidism reached 20.75% and
23.11%, and that of unilateral 1.08% and 1.09%,
respectively.

The frequency of right unilateral cryptorchidism in the
two populations examined was consistently higher than that
of the left type (P<0.001). In total, the frequency for the two
types was 88.24% and 89.75% and 11.76% and 10.25%, for
the two populations, respectively (P<0.001).

Concerning the carcasses examination, the frequency of
cryptorchidism, the types of unilateral defect as well as the
frequency of testicular aplasia are given in Table 3.

It is evident that the frequency of cryptorchidism was
significantly high (24.21%- P<0.001) and its distribution
among the productive years homogenous (P<0.05).
Similarly, homogenous distribution (P<0.005) has been
observed both in its manifestations and types (left or right),
aswell as in testicular aplasia.

In the total male lamb carcasses examined, abdominal
cryptorchidism (23.14% bilateral and 1.01% unilateral,
P<0.001) was detected in 24.15% carcasses and inguinal in
0.06% (only bilateral). In the bilateral type, the testicles were
found either in the abdominal cavity or in the bubonic canal.
There were no cases where one of the testicles was isolated in
the abdominal cavity and the other in the bubonic canal.
Abdominal cryptorchidism was more frequent (99.74% of
the total cases) than the inguinal one (0.26%) (P<0.001).
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IMivoxag 1. Zuyvotnta epgdvions T xeuoyLdlog, TwV LoRY®Y NG, TV TUTMV TS £TeQOTAeVENS 0T0 Toluvio tov X.I.E. Mahaud

%notd v epiodo 1985-91

Table 1. Frequency of cryptorchidism, its manifestation, types of unilateral defect in the flock of the Agricultural Research Station from

1985 to 1991
Agvid mov yevviinxay / Lambs born
Onlvrd/ Female Agoevind / Male
Iogayoywé  Ilgopotiveg
€rog mov yévvneav  Lovoho ABpog % ovvéhov  Xivoho % ouvvohov  Puowo ho- Duowohoyixd  Kouyop-  Kouyogogyrdwrd
Productive Ewes that ywd 060076 % yLowd T0000T6%
year gave birth Total Number % total Total % total Normal  Normal%  Cryptorchidic ~Cryptorchidic %
1985-86 374 519 258 49,711 261 50,29 203 77,78 58 2222
1986-87 360 561 290 51,69 271 48,31 203 74,91 68 25,09
1987-88 349 523 237 4532 286 54,68 212 74,13 74 2587
1988-89 408 509 271 53,24 238 46,76 195 81,93 43 18,07
1989-90 366 471 228 48,40 243 51,60 194 79,84 49 20,16
1990-91 351 505 238 47,13 267 52,87 217 81,27 50 18,73
2YNOAO 2208 3.088 1522 49,29 1.566 50,71 1.224 78,16 342 21,84
KPYWOPXIAIA / CRYPTORCHIDISM
Apgoregomheven/ Bilateral Eregomhevgn/ Unilateral
AeEd / Right Aguoregry/ Left
AguBudg % % AguBudg % % Agibpos  Ilogooté%  Agbpos  Ilocooto %
VIV RQUYOQYIOXGAY  GQOEVIRGY aEVIBY  %QUYOEYIOXAY  GQOEVIRGY agviey agViev
Number % % Number % % Number  Percentage Number  Percentage
oflambs  cryptorchidic male of lambs cryptorchidic male of lambs % of lambs %
55 94,82 21,07 3 5,18 L15 2 66,67 1 33,33
64 94,11 23,61 4 5,89 1,48 3 75,00 1 25,00
! 95,95 24,82 3 4,05 1,05 3 100,00
41 95,35 17,22 2 4,65 0,84 2 100,00
46 93,88 18,93 3 6,12 1,23 3 100,00
48 96,00 18,72 2 4,00 0,75 2 100,00
325 95,03 20,75 17 4,97 1,08 15 88,24 2 11,76

YL TOV 0LOUNTH %Al TAQOVOUOOTY, avtlototya. Avty el-
vou otatiotx ehEyyov oto F rotmioro.

3) LUy®oLon TEAYRATIXGOV RATAVOUGDY CUYVOTITOV TOoL-
OTLXGV YOUQURTOLOTIXAY.

Xonowpomonifnxre to xotmeto x2. Exlong, epapoudotn-
%e 0 Eheyyog aveEapmotag 000 uetafAnTadv xow 1 doxiuo-
ola TEOCaEUOYNS.

T tov Eheyyo TV LopoEdv PETOED ouyVOTHTMYV, VITO-
Loytomxre M peTafAnT ¥2, IOV TEOEEXSTAY ATt TOV TTivVaL-
7o pe K otijheg (auBpuds ouyrQLVOUEVMV CUXVOTHTMV) ROL T
voauués (apubude emepupdoemv). Avty axrohovBelt 2
rnoravopy pe Babuovg ehevbepiog D.F. = (K-1).(1-1) nou
XONOWOTTOM BN%E S OTATLOTLRY ELEYYOV OTO Y2 HOLTHOLO.

4) Tvoyerioseis.

T tov 1EoodLoLousd g oxéone ueta&t Tov fdoovg
TOV GEYEMV 1] TwV eTIOVUIdWV %ot T nxriag Tov Thov,
yxonowortow|Onxre 1 uEB0dOE TS Yooumxrig Tolvdpdunong:

As far as the abdominal cryptorchidism is concerned,
95.55% of the total lamb carcasses showed bilateral and
4.19% unilateral type (P<0.001). The frequency for
inguinal bilateral cryptorchidism was 0.26% (P<0.001). In
the case of abdominal unilateral cryptorchidism, the right
type was more frequent (88.11%) than the left (11.89%)
(P<0.001).

A significant difference between frequency of
cryptorchidism (24.11%) and testicular aplasia (0.09%) was
evident, both during the whole examined period and during
each productive year (P<0.001).

2. Weight changes of testicles and epididymides

Table 4 shows the growth of testicles and epididymes
with age, for normal and cryptorchidic (abdominal bilateral)
animals.

The weight of "hidden" testicles and epididymides was
lower than that of normal by 14.06% and 22.99%,
respectively (P<0.001). The epididymides of the "hidden"
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IMivaxag 2. Zuyvomto UEAvIoNS TS #QUPOEYLIINS, TV LOQYMY THG, TV TUTMYV TG ETEQCITAEVONG, O€ TOIUVLAL TOV TTVQYVOL YEVETIRNG
Bertiwong mg Kapayrotvixng guhig, xatd v mepiodo 1986-91

Table 2. Frequency of cryptorchidism, its manifestation, types of unilateral defect in flocks of the Karagouniko breed genetic
improvement nucleus from 1986 to 1991

Agvid mov yevviinxav / Lambs born

Onlvxd/ Female Agoevind./ Male
Hagayoymo Eleyyopeves  IlgoPariveg
€105 extQopés  movyévvnoay  Livoho AgiBuds % ouvvohov Lidvoho %ovvilov Duoroho- Duowohoyiwd  Kouypoo-  Kovypogogyudixd
Productive  Controlled Ewes that nxd 060016 % 1L0urd 060010%
year farms gave birth Total Number  %total  Total  %total Normal ~ Normal% Cryptorchidic Cryptorchidic %
1986-87 44 3.048 4291 2151 50,13 2.140 49,87 1.597 74,63 543 2537
1987-88 41 291 4206 2107 49,39 2.159 50,61 1.633 75,64 526 2436
1988-89 29 2452 3457 2021 58,46 1.436 41,54 1.101 76,67 335 2333
1989-90 40 2837 4.009  2.008 50,09 2.001 49,91 1488 74,36 513 25,64
1990-91 53 3.975 6.520  3.504 53,74 3.016 46,26 2331 77,29 685 2271
ivoko 207 15.283 22543 11791 52,30 0.752 47,70 8.150 75,80 2,602 2420

KPYWOPXIAIA / CRYPTORCHIDISM

Apgotegomheven / Bilateral Eregdnhevon / Unilateral

Aegua/ Right Aguoregny/ Left
AgiBpdg % % AguBudg % % Aobués  Ilooooté % Aobpuss  Ilooooté %
VIV %QUYOQYLOKGAY  aQOEVIXGY aEVIDY  %QUYOQYIOIXGY  GQOEVIRGY agviey agViév
Number % % Number % % Number  Percentage Number  Percentage
of lambs cryptorchidic male of lambs cryptorchidic male of lambs % of lambs %
515 94,84 24,06 28 5,16 1,31 25 89,29 3 10,71
504 95,80 2334 22 4,20 1,02 19 86,36 B 13,04
322 96,12 242 13 3,88 0,90 12 92,31 1 7,69
489 95,32 24,43 24 4,68 1,20 22 91,67 2 833
655 95,62 21,1 30 4,38 1,00 27 90,00 3 10,00
2485 95,50 23,11 117 4,50 1,09 105 89,75 12 10,25
Y=a+pX testicles contributed 30.32% to their weight, in contrast to

only 18.55% for the normal testicles (P<0.001).

It is also evident that the development of the testicles
and epididymides from 2 to 36 months of age differed
significantly between normal and cryptorchidic animals. In
normal animals this development displays a linear increasing
pattern, more prominent until the age of 12 months. During
this period, the growth rate was 55.09 g/60 days and 10.19

Srov' Y = Pdoog 6oxn M emddupidog

X = nhxia tov Lahov.

AIIOTEAELMATA - YYZHTHXH
1.ZuyvotnTa pgavions T xeuyoeydiag.

Zrovg mivareg 1 wou 2 divovtan  ouyvoeTnTa TS %EV-

PYoYLOlUS, TV HOQQPMV TS, TWV TUTTWY TS ETEQOTTAEVONS
novypoyLdiag Tov apvivv Kapayrotvirng @uivg, mov
vevviiOnxav oto Ztabud F'emoywiic "Epevvag Iaaud-
Kapditoog nal og 0gLopéva oluviae Tov uenive YeveTL-
%1i¢ peltimong avilotouya.

Am6 ta otouyela Tmv mvaxwy 1 xow 2 toorintel 6L To
TOC00TS ®EUYOYLOIOG, ®oTd THV TTEQT00 TNE deEarywyric
™m¢ €ogvvag, aviihOe oto 21,84% ato moiuvio Tov Zto.fuo
Tewpywric "Epevvog Makaud xow oto 24,20% ota moipvia
ToU uETva yevetxng Peltiwone. H otationxn avdivon

2/60 days, for the testicles and epididymides, respectively.
Then, and until the age of 36 months, the increase was of
slower rate, reaching 1.00 g/60 days for the testicles and 0.22
g/60 days for the epididymides (P<0.05). Cryptorchidic
animals displayed a slower rate of testicular and epididymal
growth, only until the 4th month. During this period, the
increase reached 14.43 g/ 60 days and 4.35 g/60 days, for the
testicles and epididymides, respectively. After the 4th
month, growth was completely suspended and differed
significantly from the normal population (P<0.001).
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TV otovelwv €0e1Ee GTL vTdyEeL otabeQdTnTo OTNV %A
tavour] (P>0,05), 1600 wg pog ™ ouxvoeTTa EUpAvVIONG
NG REUYOQEYLOTUS YEVIHA, GO0 RO (G TIQOS EXEIVH TV HOQ-
PAV TNG RO TWV THTWV THG ETEQOTAEVONE RQUYPOQYLITALG,
OTA TA CUVEYXOUEVOL TTOQAYWYLRA €TN).

H cuyvémta gppdviong g augoTteQGTAEVONS ROV~
PoeyLdiag 1600 oto moiuvio tov Zrabuov Temeywnig
"Epgvvog [ahapd 600 %ol 0€ eXEVA TOU TVEYVOL YEVETL-
%1 Pehtioong, »ad’ Gha ta mapaywyLrd €, NTav onua-
vird vymAdtepn amnd ot mg etepdmigvong (P<0,001).
H ovyvémra eppdviong twv 390 nopeav £prace oto
95,03% wnaw 95,50% wai o 4,97% non 4,5%, aviiotouya
(P<0,001).

To idLo medTuITo peTaforadv TaQOTNEETOL ROL OTH OU-
KVOTTA EUPAVLONG TNG OUPOTEQCITAEVONG RQUYPOYLOTS
OTO OVVOAO TV CLOEVIRMV ALOVUDV, UE TO. AVTIOTOLYOL TTO-
00074 va drapopgavovtar og 20,75% won 23,11% vaw og
1,08% nou 1,09% (P<0,001).

H ovyvémra epgpdvions me 0eEuds eT1eQGmAevoNg %OU-
Yoeydiag otovg dvo ThnBuouoic rav ®ad’ Gha ta ToQa-
YOYLRA €T onuavtrnd VYNAGTEQN aItd TV AVTIOTOLYN TS
aprotepns (P<0,001). “Etat, oto atvold g, 1 ouyvomta
gUPAvIong Twv d0o Timwv dtopoppddnre ot 88,24% nau
89,75% nan o 11,76% non 10,25%, avtiotouya (P<0,001).

Zrov ivara 3 divetan 1) ouyveTTa EPQAVIONGS THE RQU-
Yoydlog, Twv oMMV T, TmV THTWVY ETEQCTAEVONG KQU-
PYooydiog, e amhaoiag Twv 6QYEmV ®aBMS ®oL TG O)E-
ong uetaky tovg ota apvid Kagayrotvvirng ®ulvg mov
OPAYTNROY ROTA T OLQRELL TNG EQEVVAS OTOL OQPAYEIX TOU
Nopot Kapditooc.

Ané ta otouyeia Tov stivara 3 gaivetal GTLn ouyvoTTa
gUpAvVIoNG TG ®EUYoEYLOTag fray vy (24,21%) vou ud-
Mota onuavuxd (P<0,001). H zatavoun ota ent pépovg
Toaywywrd €m vanege opotoyeviic (P<0,05). Emtiong
Suamotdtnre oporoyeviig xotavoun (P<0,05) ota oaga-
yoywd €T, T600 OTLS LOQEES RAL OTOVS TUITOVS TNS KO-
Pooydiog (deEd 1 apLotepn) 600 ot otV amhaoic Twv
SOYEMV.

210 0UVOLO TV OPAYIMV AOOEVIRMV QLAY TTOV eEe-
TAOTNROY, dLOTTLOTAONRE ROLMLORT] RQUYOEYLOla 24,15%
(auepotepdmhevon 23,14%, etepdmieven 1,01%, P<0,001)
nou fovpavirn 0,06% (u6vo appotedmheven). Zmv ou-
(POTEQGITAEVON LOQPY OL GQYELS EVIOTILOVIAY OTHV ROL-
Aony] »othdtta Y otovg fouvfmvirotc téove. Ze rvouio
nepimTmon dev evromiodnre o €vag 6EYNS 0TV RoLhLaxY
ROLAGTNTA %ot 0 AALOS 0T0 PovPwvind wépo. H rothiani
roUYoEyLOta frav ovyvdteon (99,74%) and 6,tLm PovPw-
vt (0,26%). H duagpod fo€nre otatiotind onuavting
(P<0,001).

A6 T0 GUVOAO TV OPAYIMV CLOVLEIV UE ROLALOKY] %QU-
Yoydia, 10 95,55% elye augotepdmievon »ow 1o 4,19%
etepdmhevon (P<0,01).

H ouyvémra yia ™ fovfwviry augpote3mhevuen »Qu-
Yoydia vitav 0,26% (P<0,001). Ztnv ®othany eteQo-

The regression equations representing the relation
between testicular or epididymal weight (Y) and age (X) are
shown in Tables 5 and 6.

Data in Table 5 show that the change in testicular weight
was slower in cryptorchidic (0.01 g/day) than in normal
animals (0.187 g/day).

Data in Table 6 show that epididymal weight follows a
pattern similar to that described for the testicles, altering by
0.0031g to 0.352g per day.

In the flock of the Agricultural Research Station, close
inbreeding has been practiced since 1977, using mostly
horn-less rams born within the flock. Artificial insemination
using sperm derived from these rams, was also practiced in
parallel.

As far as the flocks of the Karagouniko breed genetic
nucleus are concerned, before their incorporation in the
program and during the first five years, the rams used,
derived from the same flock and were of the horn-less type.
Later, artificial insemination was performed and the sperm
used was from horn-less rams of the Small Ruminant
Artificial Insemination Center in Karditsa. Natural mating
was used in case of return to estrus after A.I. However,
during the last years, the breeders were obliged to use
breeding stock of high performance, according to the
demands of the genetic improvement program.

The frequency of cryptorchidism in the present study is
different from that described previously (Glembockii and
Moissev 1935, Glembockii 1941, Busse 1951, Kuest and
Schactz 1977), in the Valachian and Merinos breeds, where
lower percentages of cryptorchidism (8-18%) were
reported.

The increased frequency of cryptorchidism was
attributed to selection, while in other studies a high
incidence of cryptorhidism was detected in crossbred
individuals from hornless Merinos rams (Kuest and Schactz,
1977).

The differences between the present and previous
studies may be due to the different genotype examined, the
rearing systems, the reproduction programs and the use of
horn-less rams in varying frequency.

Other studies reported an increased frequency of
cryptorchidism in the progeny of hornless Merinos rams in
U.K., U.S.A and especially Germany(Otto 1924, Koch et
al. 1957, Wiesner and Willer 1974).

A much higher frequency of cryptorchidism (44.1%) has
been reported in a study, which examined only one Merinos
flock (Jacob, 1972).

Our observations are in contrast to studies, which
reported that cryptorchidism is rather rare in rams
(Tsakalof, 1982) or that the defect is widespread, but not so
often manifested in flocks(Bishop, 1972).

A study of the heredity of cryptorchidism in Hungarian
Merinos reported a higher than ours percentage (29.07%)
of cryptorchidic animals (Hamori, 1983).
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IMivaxag 4. EEEMEN Tov BAoovg Tmv Goxemy ®ow TV emddUpidwy e ™mv 1d0do g nixriog twv Lhwy (X + SD)

Table 4. The development of weight of the testicles and epididymis with age (X = SD)

AOpdg towv Hhxia Bdgog doyewv (g) Bagog emiddvuidov (g)
Number of animals Age Testicular weight (g) Weight of epididymides (g)
duowhoyivd  Kouypoeuownd  (nuégeg) Puorohoyndv Kouvypogydndv dvooroyindy  Kouyoeyduaov
Normal Cryptorchidic (days) Normal Cryptorchidic Normal Cryptorchidic
30 30 60 13,74 + 1,97 4,35 = 0,67 2,53 0,39 1,33 0,22
25 25 120 59,15 £ 5,53 18,78 = 1,99 10,87 = 1,15 5,72 = 0,63
12 12 180 117,58 £10,57 2320 +223 21,85 £ 2,03 7,06 = 0,63
13 13 240 170,09 £13,78 24,17 £ 1,23 33,08 = 2,66 7,23 = 0,40
5 5 360 23412 £ 7,719 24,5 = 0,57 4331+ 1,88 7,36 = 0,21
3 3 1080 246,18 £17,23 245 0,45 46,01 = 2,90 7,56 = 0,17
I'ev. péoog 6gog / Mean 141,6 £94,5 19,92 +£7,93 26,27 17,59 6,04 £24

Thevn ®EUYoEyLdta cuyvdteen fitav 1 0eEld (88,11%) a-
76 6,1 aprotepn (11,89%) (P<0,001).

A76 ™) 0UYROLON TWV CUVOMRDY RO TWV ETTL UEQOVE,
®atd €70G, TOCOOTAV EUPAVIONG TS XEVYOEYLOTOC
(24,11%) now g amhaoiag tov épxewv (0,09%) tport-
streL onuavtrtj duaoed (P<0,001).

2. EEEMEN Tov Bdgovs Tov 6gYe0V 2oL TOV EMIOVNIdOV.

Stov mivara 4 divetaw 1 eEEMEN Tov fdoovg Twv Gy e-
v %o TV emOWVUIdV pe TV Tedodo e nhriog Twv
LV, T600 TV PUOLOAOYLRMV GO0 %aL TMV RQUYPOYLOL-
ROV LE ROLMARY] AUPOTEQGTAEVQT RQUYOYLOTCL.

A6 ta otoyglo Tov mivora 4 meoriteL 6T 10 BAQOS
TOV «LQUUUEVOV» GOYEMV ROl TmV ETLOLOVUIdWYV TOUC El-
v redteo avtiotouya ratd 14,06% nan 22,99% exel-
vy Tov €xovy eyrataotadel oto doyeo (P<0,001). O e-
TOLOVUIOES TV «RQUUUEVMVY» GEYEMV CUUPBAANOVY ROTd
30,32% oto ouvolxrd BAQog, evd exelves TV PUOLOAOYL-
raVv natd 18,55% (P<0,001).

Ané ™ pelétn tov mivara 4 poxrvmtel 4T 1 aEnon
TOV SEYEMV %Ol TV ETUILOVUOWV ot TV NAwrio Twv 2 €-
g exeivn tov 36 pnvav duapépet onuovtrd uetaEv gu-
OLOAOYLRMV %Al RQUPOYLOWEV LAV, Zta UOLOAOYHA
apoevixd Lo N avENom Twv Gexemv roL Twv emdLOVUId®V
elva yoouuxn zat Evrovn uéxot v o tov 12 unvaov.
Sy wepitodo avty o QUGS avEnong eivar 55,09 g/60 -
uépeg now 10,19 g/60 nuépec avtiotouya (P<0,001). Zm ov-
VEYELOL ®alL UEYOL TNV Nhrio TV 36 unvav 1 avEnon ouve-
¥(Cetan adhd pe oAl Padi pubud mov avépyetat og 1,00
g/60 nuépeg nou 0,22 g/60 nuépeg avtiotorya (P<0,05).

Avtibeta, ota Loha pe novpoeytdio moeaTneltoL o
Boadeio avENom Tov fAEoVg TV GEYXEMY KoL TWV ETLOLOV-
uidwv uéyoL tov 4o pjva uévo. Emv wepiodo avti o pub-
uég avEnong avépyetar oe 14,43 g/60 nuéoeg xon 4,35 g/60
nuépeg avriotouya (P<0,01). Zm ovvéyeia n avEnon twv
Soyev roL Tmv emdLdVUIdwv avaotéetar tiows. H
SLPOQd e TOUG OVTEOTOLYOUS QUOROTS TV PUALOAOYIRGV
apoevinav Lowv elvon otatonxrd onpovaxy (P<0,001).

Concerning the type of cryptorchidism, the results of the
present study are in agreement with previous ones on
Merinos breed and sub-breeds (Glembockii 1941, Busse
1951, Kuest and Schactz 1977, Claxton and Yeates 1972,
Koechetkova 1936, Romberts 1956, Rae 1956, Wendt et al.
1960). However, other studies reported differences
concerning the different manifestations of the defect
(bilateral, wunilateral, right, left). For example,
cryptorchidism has been reported to reach 18.68% in the
Valachian and Merinos precoce breeds, of which 8% was of
the right type. In addition, when both parents were horn-
less, the frequency of bilateral cryptorchidism was increased
(Glembockii, 1941).

Another study reported that 10% of cryptorchidic
Merinos precoce lambs showed unilateral defect, without
specifying if it was of the right or left type (Koechetkova,
1936).

In Australian Merinos sheep a high frequency (43-85%)
of unilateral cryptorchidism was detected in a study on the
heredity of the defect. In the same study, evidence has also
presented that the frequency of unilateral defect and the
type (right or left) showed great variability between flocks
(Dolling and Brooker, 1964).

In contrast to our observations, Hungarian Merinos
have been reported to show higher frequency for unilateral
cryptorchidism (51.21%) and lower for bilateral (48.79%),
(Hamori, 1983). Our results, however, are in agreement
with other studies (Busse 1951, Rae 1956, Blackshaw and
Samisoni 1967).

In the present study, the ratio of bilateral to unilateral
cryptorchidism was 20:1, while in another study this ratio
was 10:1 (Blackshaw and Samisoni 1967).

Conflicting evidence exists about the frequency and
types of cryptorchidism in other animals and man. Some
studies report a high frequency in horses compared to other
animal species (Nelson 1951, Koutsouris 1981, Tsakalof
1982), while other researchers emphasize the appearance
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O eELomoeLg TaAvdESunong mov dLEToVY ™ OYEo
HETAED TOV PAQOVE Twv GEyemV ®oL TV emdiduuidov (Y)
ag’ evog xat s nhwiag (X) tmv mpofdtwv agp’ etépou di-
VOVTOL OTOVG TTiVORES S no 6 avtiotolya.

A6 ta otovyelo Tov mivara S meoxrittel 6L To fAQ0g
TOV GEYEWV OTA REUYPOEYLOLXRA Lo netafdiletal votd
TOAD MySteQo ar’ 6,tL ota puotoroywmd. H atvgnomn rjrov
0,0100 g ota eV poEYLdLrd »at ratd 0,1876 povddes (g)
ota puoLohoyLrd, Yo vdBe petafoln e nriog ®otd wio
novada (Muéoa).

A6 to ooy el Tov Tivara 6 TporUtTel OTL 1 uetTapo-
M Tov Bdoovg Twv emdduUidwy axohovBel o (dLo TES-
TUTTO UE TOUG OQYELS. ZUYRERQUUEVA, OTA RQUYOQYLOLRA TO
Baoog tav emddupidwv petafdrletan wotd 0,0031 povd-
deg (g) natd wo povdda (uépa), eva ota Quotoloyurd
xatd 0,0352.

Zto moipvio tov Ztabuot Tewoywiic "Epgvvag Mahla-
ud epapuolotay amé 1o 1977 otevii CUYYEVIXI] OVOTAQO-
YOYY] ROL {ONOLUOTOLOVVTAY ROTA RAVOVAL, 1OC YEVVHTOQEG,
axéparta xoLdoLa, Tov efyay yevvnel oty extoopy. Ia-
QAMNAQ £PAEUOTSTAY 1) TEXVNTY OTEQUATEY V0N UE V-
716 OTEQUAL TMV XOLAQLDV CUTHV.

Zta moiuvia Tov ueva yevetirig Pertiwong g Ka-
QUUYROTVIXNG QUATIS, TTOLV CTTS T CUUUETOYT] TOVS OTO TTQO-
YOOUUOL %OLL ROTA TOL TTQWTOL TEVTE £T1 TNG EPAOUOYNS TOU,
xonoromowjOnrav mg YEVVHTOQES anéaTa ®OLAQLOL TTOU
TOEQPYOVTAY ®VEIWGS aTtd TLg (OLeC TS exTEOPES. Emerdr] ta
axépata Lo eival TEQLOOGTEQD EVAYMYM OTTG TOL REQ-
apoQa.

211 CUVEYELD EPAQUOOTNRE RO OTLS TEOPATIVES TV
TOLUV{WV OUTAV TEXVNTY]) OTTEQUATEYYVON UE OTTEQUOL OLKE-
atmVv ®ELaoLdv Tov Kévrpouv Teyvnmic Zmeouatéyyvong
Murpdv Mnovraotixav Kapditoog. Oumpopotives wov
EMOVEUPAVICAY O{0TQO UETA TNV TEYVITH OTEQUATEY VO
YOVLULOTTOLOUVTALY UE HATTOLO QUTO TOL KOLAQLOL TG EXTQOPNS.
O entopels Ta tehevtaio €11, ota TAa{oL TOV TEOYEAU-
HOTog YeVETIrIE PeATtimong, vitoyeemonxav va eounev-
OVTOL YEVVI[TOQES OTTO EXTOOPES TOV TTURTVOL UE VYPNAGTE-
0ec atodGoeLs amd exelVE TOV droU TOUC TOLUVIOV.

H ovyvémra ugpdvions mg xoupoeydiag oty €pev-
vo aut] 08 CUUPWVELT UE TIG TAQATNENOELS AAMMY EQEVVN-
v (Glembockii and Moissev 1935, Glembockii 1941,
Busse 1951, Kuest and Schactz 1977), ot omolow uehetdvrog
™mv xovoeydia otic puiég Valachian, Merinos xat otig
dLdpoeg VITOPUAES TS deUTtepng, dramtiotwoay younio-
TEQU TTO00OTA. EPAVIONS (8-18%).

Tnv adENoM TG oVYXVETNTOS EUPAVLONG TG RQUYOQ)L-
dtag amodidel ahhog epgvvnTiic oY ROTEVOUVON TG ETTL-
hoyric Tov aoxiBnxre, eva dhot avagpgpouy GTL eival 0o-
Baod To TEGPAN U 0TOVE (YAdEeS TOV ROTAYOVTAL UTTO O
%n€poata nordoa Merinos (Kuest and Schactz, 1977).

O moatEoVUEVES dLOPOQES 0TI CUYVETNTA EUPAVL-
oNg ™S ®EVYOEYLOTOS 0T ATOTEAECUATA UOG ROL EXEIVL
TOV GA®V EQEVVNTAIV, TILOAVEY va 0elhovTanL ot HENETT

IMivaxag 5. Zyx€on peta&l fdoovg dpxemv (Y) now nhxiog (X)
Table 5. Relation between testicular weight (Y) and age (X)

EEiowon malvdeounong S r2
Regression equation S r?

Puoohoyrd Y = 77,900 + 0,1876X 70,04 0,56

Normal

Kouypopytdixd Y =16,50 + 0,0100X 7,80 0,22

Cryptorchidic

Iivaxag 6. ZxEon ueta&y faoovs emdidvuidwv (Y) now nhriog

(X)
Table 6. Relation between testicular weight (Y) and age (X)

E&iocwon molivogounong S r2
Regression equation S r?
duoohoywmd Y = 14,300 + 0,0352X 12,91 0,57
Normal
Kovyopydumd Y = 4,393 + 0,003179X 2,33 0,25
Cryptorchidic

of the unilateral type (Papadopoulos, 1975).

In goats, cryptorchidism has been reported in animals
of the Angora breed, where it may manifest as unilateral or
bilateral with or without scrotum, but no data on frequency
are available. However, it is underlined that the unilateral
type is usually right and the animals are fertile (Hobday,
1903).

Data on the testicular and epididymal weight of
cryptorchidic animals of our study are in agreement with
previously reported data for Merinos lambs, which
displayed unilateral cryptorchidism and were slaughtered
at the age of 3 (5§ rams) and 5 years (1 ram) (Wendt et al,
1960). Similar data have also been reported in lambs with
unilateral cryptorchidism at 4 months of age (Lush et al.
1930).

A decrease in the size and weight of the testicles has also
been previously reported in surgically induced
cryptorchidism in rams (Alvi 1981, Lunstra and
Schanbacher 1988). In addition, the weight of seminal
vesicles decreased by 41.2% and the weight of the
bulbourethral glands decreased by 18.5%, mainly due to the
degenaration of the seminiferous tubules (Moore and
Oslund 1924, Alvi 1981, Lunstra and Schanbacher 1988).

Finally, it must be pointed out that to our knowledge a
statistical analysis of the frequency of different types of
cryptorhidism, as well as their distribution in consecutive
productive years has been performed, in this study for the
first time in Greece. Similarly, there is no comparative data
in regard to the development of testicular and epididymal
weight in normal and cryptorchidic animals.
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OLOPOQETLRAV YOVOTUITTWV, TOOTOV EXTEOPNS, LeBBdov a-
VOTTUQOYMYNG RO (OONG (G YEVVITOQMY AREQUTMV ROLAL-
LAV O LAPORETLXY| CUYVETNTA.

AlLoL QeVVNTEC, OL 0TTOl0L OEV AVOPEQOVY TOOOOTA
ouyveTTaS ERPAVIONS, dtamiotwoay GTL 1 xeupoyLdia
eMPaVICeETOL de AVEAVOUEV TUYVETNTA OTOVS QITTOYGVOUG
TOV OXEQUTMV ROLAQLDY QUAYTI Merinos ot Bogtavia, otig
H.ILA. »oun Wdaitepo ot Fepuavia (Otto 1924, Koch et al.
1957, Wiesner and Willer 1974).

TToA% vyMAS To000TS eugpdvions 44,1%, oe avtibeon
UE TS SIATUOTDOELS PO, TAQATHONOE AAOC EQEVVITIIS, O O-
molog Spumg perétnoe uévo €va oiuvio eoPdtwv Quing
Merinos (Jacob, 1972).

O SLoTTLoTHoELS PO O8 TUUPOVOUTV eTTtioNg Ue T ava-
@eEdueva aité dAhov peletnti, St n xovpoydia eivar
udihov omdvia ota zoudoio (Toaxdhwe, 1982), ovte e tig
TOEATNENOELS AAAOV, 0 0TTol0g d€Y ETAL GTL 1) REUYPOEYLOTCL
elvan gvputarta duadedopévn, ahlhd epgpaviCer cuviBmg yo-
i} ouyvétta ota toipvia (Bishop, 1972).

O Hamori (1983) dtepguvdvtog mv xAngovounon e
nouYoEyLdiag ota medpata g QuAtc Merinos Ouyya-
plag, dwamtiotwoe v VtapEn ™ o€ T0c00T6 29,07%, mto-
00076 VYNAGTEQO OTT6 AVTS TTOU BEEBNKE OTOV TTELQOUALTL-
oud auTo.

g 6,11 aod T HOEYY] UE THV oTtota epgpaviCeTal n
noupoEyLdia (aupoteoTAevEn-eTeGITAEVEN ), TTOMOL &-
QEVVNTEC, TTOU OL TTOLRATNOY|OELS TOVG EYLVaAV ®rUEIMG 01N
UM| Merinos ®o 0TLg VITOQUAES TS, dlatioTwoay, TV ¥-
TOQEN TG00 APOTEQOTTAEVONG GO0 %O ETEQOITAEVONG RQV-
Yoeydiag (Glembockii 1941, Busse 1951, Kuest and
Schactz 1977, Claxton and Yeates 1972, Koechetkova 1936,
Romberts 1956, Rae 1956, Wendt et al. 1960).

Me toug avertéQm EQEVVNTES TOL ATTOTEAECUOLTOL TG EQ-
yaoiag avtic elvon og TAjon ovupvic. AlagoEs Twv ev-
ONUATOV AUTOU TOV TELQAUOTLONOU ne exelva GAAMV &-
QEVYNTAV VITAQYOVV OTO TTOCOOTO EUPAVIONS TOOO T®mV HHO
QUTAY LOEYADV 600 KoL TV THTWV (deELd-aQLoTeQd) TG €-
TEQATTAEVENG REUYPOEYLOTOC.

Avamotddnxe amé eQeVVNTES, TOCOOTO REUYOEYLOL-
vV apvidv 18,68% otig puiég Valachian xar Merinos
precoce. A6 autd mepimov 1o 8% magovotalay deEud e-
TeEdTAEVON REUYOEYLOlL. AtatioTtwoay emiong 6T, Gty
%ol 0L OVO YOVEIC 1ToV OEQUTOL, 1] CUYVETHTO EUPAVIONG
AUPOTEQOTAEVONS HOEPNC ftay avEnuévn (Glembockii,
1941).

Avagépeton extiong amd dAov gpevvnty 6t to 10%
TEQITOV TWV REUYPORYLORMV AEVLAV EVES TOLUVIOU TTQO-
Bdrmv puhiic Merinos precoce mapovoiole etepdmhevon
®oLYPoEYLdla, YmEic va 1eocdlopileTal Sume, av 1fTov a-
owoten 1} deEud (Koechetkova, 1936).

AlhoL eQEVYNTES SLaTTlOTMOOY VYNAY] oVYVOTNTA EU-
QPAvVLONG ETEQBTAEVONS ®EVYPOEYLIIOS, 08 TOC00TS atd 43
uéyor 85%, oe mpdPato g puATc Merinos tng Avota-
Mag. Avagépouvy axdua, 6TL 1600 1 oV VOTTO TS ETEQOS-

Iivaxag 7. Melwon twv axafdouotmv e060mv, EALTIOS TS TOQOVOTAS XQUPORLOKMV aQVIHY, 610 TToiuvio tov X.I.E. ITahaud.

Table 7. Decrease in the gross income, due to the presence of cryptorchidism, in the flock of the Agricultural Research Station at Palamas (Karditsa)

1986-1987 1987-1988 1988-1989 1989-1990  1990-1991

1985-1986

o

Hogaymywo “"Etog / Productive year

351
267

366
243

408
238

349
286

360
271

374
261

— Ewes that gave birth

LVEC JTTOV YEVVNOUV

3

IToopa

Onnav — Male lambs born

ApBuds rouyopydrav — Number of cryptorchidic

4 cLVvLd TToV YEVVY

Apoevin

50
1150

43 49
1000

970

74
900

68
850

800

GAMAwY Yo avastapoywyr] =.B. 40 kg (doy./kg)

WV AQVLWV RAT

TWANONG CQOEVIR
Selling price of male lambs fit for reproduction B.W. 40 kg (drachmas/kg)

T tdinong doy./aovi — Selling price drachs/ lamb

Ty

23000
1150000

20000
980000

17000 18000 19400
1332000 834200

1156000

16000
928000
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Sl TS T ®QUYPOYLORA, oV eV ftay koUpoEYLOWmA dQy. (A)

Gross income from cryptorchidic lambs if they were considered as normal (A)

dolota €00

Axo0

400

o

250 300 300

200

Tur] THANONG AEOEVIREY RQUPOEYLORGV YLt opayn (aovi 40 kg 2.B.) Agy./kg Z.B.
Selling price of cryptorchidic for slaughter (lamb 40 kg B.W.) Drachmas/kg B.W.

680000 888000 516000 686000 800000

464000

Anom xoupoeytdmdv 8. (B)

S ™V T

da o
Gross income from the Sale of cryptorchidic drachmas (B)

dolota €00
Awagopd (A - B) — Difference (A - B)

Ao

476000 444000 318200 294000 350000

464000

33,33 38,14 30,00 30,43

41,18

50

Meimwon g a&log, eEattiag ™mg xouypoeyxdias (%) — Loss of value due to cryptorchidism (%)

2.346.200

Aera 060wV TV 6gtia dgy. / Total loss of income in drachmas for six years

2

1 arne

-

Tuvolux
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YEWV THV OTEDOAY, KVEIMS, OTNV EXPUMOT TWV OTEQUA-
TGOV CwAvoeinv.

Téhog, mpémer va avagepbel dT, o€ avtiBeon ue ™y €-
evvd uag, de BoéBnray om Piployoapio ov elyaue om
ALdBe0T| pog oTaTLOTIRA OTOLYELD TTOV VO dIVOUV OTUaVTL-
%€ 1] U1 SLPOEES, O G,TL apod Tr CUYVETITO EUPAEVLONG
™G ®ELYoEYLIlaS 0To GBVOAS TS, TG HOQYES TG, TOVG TU-
IOV TG ETEQOTAEVONS LORPNS, TV ATthaLoieL TV GOYEWV
ROL TV ROTOVOWUY TV TUQATTAV® TAQAUETOWY 08 OUVEYS-
peva opaywywrd €. Exlong, 0gv avagpégoviol ouyxol-
Trd OTOLXELD YLOL TV AOENON TOU BAQOVS TV GOYEWY RO
TV EMOOVUIBWY pe TV TEG0d0 ™ NMriag, 08 PuOLOAO-
yurd now zeUYPoEyLdLrd Laa.

II1. OIKONOMIKEZX EIIITQXEIX AITIO THN
KPYWOPXIAIA

Ztov mivoxra 7 dlveton 1 pelwon Tov axabdoLotmy e-
060wV, eEautiog g TAEOVOTOC TMV RQUPYOEYLOLRMY aQ-
vidv, oto oipvio tov Z.I.E. Tahapd-Kapditoag. And ta
otoLyela ToV TVaRa TEORVITTEL GTL 1) CUVOMRY] ATTDAELLL
TV 068wV Tov Idpluatog and ™ ueiwon me alag v
apviav, eEortiog ™g xovpoeyLdiag, aviihOe 0Tto Tood TV
2.346.200 d0y.(6885.40 Euro), dnrady tocoots 36,77% g
aEl0C TV PUOLOAOYLRMV OLROEVIXMDY OV TTOV dLATEDN-
AV OC YEVVITTOQEC.

Stov sivoxra 8 divetal 1 pelwon Tmv axaddoLotmy &-
060mV eEaLTiog TS TTOROVOTOS TV XQUPOQYLOLMDV 0EVUDHV
o€ 0QLopéva TTolpvia TEOPATMY TOL TVETVAL YEVETLRNS Bel-
tiwong mg Kapayxrotvirng Quhic. ATd ta otouyeia Tov mti-
VOXQ AUTOD TTEOXVITTEL GTL 1) CUVOMXT| OTTHAELL ELTODT|UCL-
TOC TOV TOQAYWYWV 07t T Heliwon g aElog Tmv aQviav,
eEautiag ™g rpuypoeydiog, aviihBe oto TOOS TV
17.301.000 dpy. (50773.30 Euro), dnhadn wocoots 33,78%
™G AELOS TV PUALOAOYLREV CROEVIXEV CQVLMY TTOV dLal-
TEOMRAY OC YEVVITOQEC.

Agdouévou Gt 1o TEAYoaupa YEVETIRTC eltimong ue
™mv ohoxArjpwon] Tov Ba tepthaupdver 40.000 tpofartiveg,
stov Ba avirovy og 800 mepimov mEofatotedpoug, evxo-
Aot CUUITEQAIVETAL TO UEYEDOS TV ATTMAELDY TOV ELOONT-
patde tove, eEattiog ™ rovpoeyLdiog.

Av ron wohhol epevvntég aoyoMBnray pe v ®Ev-
Yoydia twv mpoPdrwv, Ayot peléToay TG OLROVOIKES
™S ETUTTHOOELS RO AVTOL GYL 08 PABog. ‘Ohot dyovran Gt
dueoa 1] EUUETOL 1) “EUYPOEYLOTa ETtNEEATEL AOVITTLXA TO EL-
oOMUa TV TEORATOTESPMY, YW Suwe vo divouy ov-
YHRERQLUE VAL OTOLYELOL ATTMDAELOC ELOOINUATOS.

“Eto, peounol e0euvnTég avagpéouy 0TL N ROUYPOoyL-
OloL elvou €va LELOVERTNOL ROLL ROTA, OUVETTELXL ETVOLL OLVETTL-
Bvun T og oo djTote TEOPaToTEOPLXY ETILXEIONON, E-
meldn PAdatter ™ run e (Claxton and Yeates, 1972).

Ao QEVVNTIS TEQLORICETAL 0TV AVvapOEd GTL TO!
ROUYOOYLOLRA AOVLE, ®aTd YEVIRG RAVEVA, OPAlovToL O
pr N Ao o ET0L LEUHVOVTOWL 1) TUQOY YT ROEATOS KAl
noriot (Hamori, 1983).

III. ECONOMIC CONSEQUENCES OF
CRYPTORCHIDISM

Table 7 shows the decrease in gross income, due to the
presence of cryptorchidic lambs in the flock of the
Agricultural Research Station at Palamas (Karditsa). It is
evident that the total loss in the income of the Station, due to
cryptorchidism, reached 2.346.000 drachmas (6.885,40
Euro), that is 36.77% of the value of the lambs sold for
breeding.

Table 8 shows the decrease in gross income, due to the
presence of cryptorchidic lambs in the flock of the
Karagouniko breed genetic improvement nucleus. It is
evident that the total loss of income to the breeders, due to
cryptorchidism, reached the amount of 17.301.000
drachmas (50.773,30 Euro), that is 33.78% of the value of
the lambs sold for breeding.

Taking into account that the genetic improvement
program, when completed, will comprise 40.000 ewes
between 800 breeders, it is easily estimated that a great loss
of income, due to cryptorchidism, is to be expected.

There are few studies on the economic impact of
cryptorchidism. It is, however, widely accepted that the
sheep-breeders’ income is negatively affected by this defect.

Some studies have concluded that cryptorchidism is a
deficit, and therefore undesirable in a sheep farm, because it
may affect its reputation (Claxton and Yeates, 1972). Other
studies, in a more practical approach, report that
cryptorchidic lambs are slaughtered at a younger age and
this decreases meat and wool production (Hamori, 1983).

Regarding Angora breed goats, a study has concluded
that the economic loss is significant, because cryptorchidism
decreases the number of animals that the goat breeder may
sell for breeding.

CONCLUSIONS

It is concluded that cryptorchidism has a high frequency
(23.81% of total male lambs) in the Karagouniko breed of
sheep. The testicles of the cryptorchidic sheep, older than 4
months of age, are rudimentary and degenerated and that
these animals are unsuitable for reproduction and thus,
must be removed from the flocks.

The development of testicular and epididymal weight
varies significantly between normal and cryptorchidic
animals.

Cryptorchidism causes significant losses in the gross
income of sheep breeders, due to the decrease in the
number of male lambs which may be sold for breeding. 1
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Téhog, GAAOG EQEVYNTI|C, HEAETAWVTAC TV XEUYPOYLOTOL
ota yidie puiig Angora, Tovitel 6T 1) TAQOVOTX TWV RQU-
PYOEYLOIRMDV RATOLRUDV OTO TOLUVLO TTEORAAET COaY] OL-
rovopury Tnuid, YLt LELOVEL TOV 0ELOUG TV RATOLRLDV
7OV WITOQEL VaL TTOVATOEL O YIOOTEGPOC G YEVVITTOQEC.

LYMIIEPAXMATA

AT6 o omoteAEopaTa ™G UELETNEC oVpTTEQAIVETOL GTL
1 ®eVYoEyLdla epupovitetar ue oM VYNAY ovyvéTTe
(23,81% v apoevirdv agvidv) ota medpato Kapa-
yroUVIENE QUATIC. OL GEYELS TV REUYOEYLOWMMV TTROPA-
TOV, NAMRI0G HeYaMiTEQNS TV 4 VAV, £IVaL ATEOMLHOT
now exgpulopévol. Ta Toa avtd elvan oratdAnla ywo o-
VOTTOLQOYOYYT) HOL TTQETTEL VOL TTOUOXQUVOVTOL 0T TAL TTO (-
UvLaL.

H eEEMEN Tou fdpovs Tmv Soxemv xou Tmwv emddupi-
dwv duapépel onuavtrd uetaEN puotoroymav Lomv rat
HOUYOOYLOLRDV.

H xpuypooydia mporahel onuaviixy] puelmon tov a-
®a0doLotwv ea6dwVv TV TEofaToTEdYwV, eEattiag g
uelmong Tov aLBUol TV AQOEVIRMV AQVLHV TTOV UWTOQOUV
vaL TOUANB0UV O YEVVITOQEC. a
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