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Enidpaon vpnlav Oeppokpaciov
nepi1fdiroviog oty avanapaywyi-
K1l 1IKavOtnta Kal 6TG (PUGIOAOYIKEG
HAPAPETPOUG TOV KOVIKAOPNTEP@V
J1aG CUCTNPATIKAG EKTPOPAG OTNV

EX\AG6a

Zudotpn-Ppaykiaddkn E.', E. ToAibn',
I. Meveydrog', Luzi E?

INEPIAHWH. Avukeipevo g napoioag epyaciag unmipée n pe-
At TOV avanapaywylIKGV Kai (PUOI0AOYIKGOV MAPAPETpOY TV KO-
viklopntépwv und ug @uoikég ouvliikeg ektpoprig Toug otny
EMdSa, katd m Oeprvii (Iovhiog 2000-OxtdBpiog 2000 kar Mdiog
2001-Totviog 2001) ka1 xetpepivii (NoépPprog-Anpidiog 2001) me-
piodo (péon Oeppokpacia Oaddpwv extpopric 19,5°C ka1 12,4°C
avtiotorya). ['1a toug okomovg tng pedéng ypnotponomOnkav 809
eviidika Ondukd ka1 20 evidika apoevikd kouvéha Siactaupopéva
Néag ZndavSiag x Kahipdpviag. O1 guotodoyikég napdpetpot mou
peleuifnkav frav: 1o oUvodo twv yevnOéviwv kovikbiov ((w-
VIavav, vekpdv, Bvnoiyevarv) avd kovikhopntépa, 1o fapog g to-
ketoopdSag, to péoo atopixd Papog yévvnong kat o ap1fpég aro-
yahakuoBéviwy kat 1o nocoot6 Gvnopéntag wv Onraléviwy ko-
vikubiwv pe fdon tov ap1Bpé twv (wviavdv yevvnféviov kat twv
uto0etnpévov avd toketoopdda. EddgOn n Oeppokpacia aneulu-
opévou ka1 o pulpég avarvodv wwv kovikhopntépwv. H Suopeviig
enidpaon twv uynlav Oeprvarv Beppokpacidrv fitav onpavuxh oto
péyebog tng tokeroopdSag katd tn yévvnon (7,38 ouvolikd yevvn-
0évra w Oepivii mepiodo évavu 8,05 tn yepepivii P<0,001), 6,94
yevvnOévia (dvia kovikdibia évavu 7,84 w yerpeprvi P<0,001),
0,39 vexpd évavu 0,19 tn yepepiva nepioo P<0,001), 0,05 Ovn-
otyevii évavu 0,02  yerpepvi nepioSo P<0,01), oto péyefog tg to-
Keroopddag kard tov anoyarakuopsd (5,95 anoyadaxuofévea ko-
vikAibia évavu 7,06 1o xeqpdrva P<0,001), oto nocooté Bvnopdin-
tag katd t yarouyia (16,94% évavu 9,60% to yerpdva (P<0,001).
Avtifeta wo Bdapog g tokeroopddag kai to péco atopiké Bdpog
1wV kovikhdiwv otn yévvnon Sev Siépepav oratiouxkdg onpavukd
pera&t yepepivig kat Oepivig mep16Sou (461g évavu 466g to yer-
paova, P>0,05, ka1 68g évavu 65g 1o yerpava, P20,05, avtictorya).
(Zug kovikdopntépeg katd m Oepivii mepiodo napatnpiOnke ota-

Epevvntixn epyacia

Original article

Influence of high ambient
temperature on reproductive
performance and physiology of
rabbit does in a commercial
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ABSTRACT. The reproductive performance and physiological
traits of intensively raised does were evaluated under farm conditions
in Greece, during the hot (average farm temperature 19.5°C) and
cold period (average farm temperature 12.4°C). The size of litter at
birth (6.94 vs. 7.84 alive pups, P<0.001), the size of litter at weaning
(5.95 vs. 7.06, P<0.001), the pre-weaning mortality rate (16.94%
vs. 9.60%, P<0.001, the number of born dead (0.39 vs. 0.19,
P<0.001) and the number of stillborn (0,05 vs 0,02 P<0.01) were
significantly affected during the hot period, while litter weight and
individual weight at birth did not seem to differ between hot and
cold period (461 g vs. 466 g (P<0.05) and 68 vs. 65 g (P<0.05),
respectively). Rectal temperature of does and respiration rate were
higher in the hot period (39.09°C vs. 38.93°C (NS) and 128.08
respirations/min vs. 115.37 respirations/min; P<0.001). The effects
of parity order and animals were also studied revealing that parity
order influenced significantly total born, born alive, stillborn and
weaned rabbits, litter weight and individual weight at birth, as well as
the does’ respiration rate. The interaction between parity and period
was not significant for any of the recorded parameters. In conclusion,
high ambient temperature impaired does’ reproductive and
physiological traits under those conditions, similar to most natural
environmental conditions in Greece.

Key words: high ambient temperature, reproductive performance,
rabbit does, Greece
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uotkd pn onpavukd ai§non g Oeppokpaciag aneubuopévou
(39,09°C évavu 38,93°C 1o yeipava), kabdg kat srauouxd onpa-
vukd as§non tou ap1Bpot twv avanvodv/Aemrts (128,08 avamvo-
éc/hemrté évavu 115,37 avanvoég/ Aemtd to yerpwva, P<0,001). I1é-
pa and v enidpaon tng Beppokpaciag tou mep1Padloviog pede-
Onke Wéoo n enibpaon tou apiBpol toketdv avd kovikdopntépa 6-
00 Ka1 n atopikéna tng kGbe Kovikdopntépag oug avanapaywyl-
kég mapapétpous. Lnpavuki fitav n eniépaon tou apiBpod toke-
WV avd kovikdopntépa oto oUvodo v yevwnOéviwy kovikhbiov,
ota (wvravd, vekpd ka1 anoyahakucfévia kovikAibia, oto fdpog
1ng toketoopdSag katd tn yévvnon, oto péoo atopikd fdpog yév-
vnong wwv kovikAbiov ka1 téhog otov apifpé avarvodv/Aemd wwv
Kovikdopntépwy. Lupnepaopatukd Siamotdnke n apvnuxd eni-
Spaon wwv uynkdv Beppoxpacidv tou nepiPdrdoviog oug avamna-
PAYWYIKEG KA1 UOI0AOYIKEG IAPAPETPOUG WV KOVIKAOPNTEP®Y.

Aé&e1g evpetnpiaong: uypndéc Beppoxpaoieg nepifdidovog, ava-
NApAY@YIKI IKavétta, Kovikiopntépes, EAGSa

EIXATQI'H

H 0epuo-0vdéteen Livn Twv vouveMmV evIomiteTal ue-
ta&0 Tov 15°Cron 25°C (Cervera and Carmona, 1998). Ta
ROUVEMA ElvOL TTEQLOOGTEQO avBexrTnd OTIC YOUNAES QT G-
T otg VYNAES Bepuonpaotec. ‘Otav n Bepuorpaoia TeQt-
Barhovrog vreppel toug 35° C, ta nouvEMA VPIOTAVTOL KO-
tdarrwon Ay Bepuuntic ratamtovnong (Marai et al., 2002).

Zromde ™S TaEovoag £0Evvag elval 1 ueAET g emi-
dpaong tov vymAdv Beguorpaoidv TegLdiiovtog el
TOV AVOTTOQAYOYLREV RO OQLOUEVOV (PUCLOAOYLRMV TT0L-
QAUETOWV TV ROVIHAOUNTEQMY 1T Tr) dLdORELR EVEC €-
TOUG O€ UL CUOTHUATLRY EXTEOQY], dedougvou GTL amote-
A&l éva amd 1o oPadTEQM TEOPAUATC. TTOV OV TUUETWIT-
CeL 0 moaywydg omv medEn (Xylouri et al., 2003). Ztov
Topéa vt dev vdyouv Piployoapird dedougva yio
XDOO OG-

YAIKA KAI MEGOAOI

Iegipairov extpogis. I'ia Tovg 0%0TOUE ™C UELETNE
xonopomowitnxe o Lwirde mAnBuouds Wog eUToQUrg &-
ATEOPYS ROVIXA®V 7OV £0QeveL oTa Méyapa Attriic. Zv-
yrexQuéva artd tov Iotvio tov 2000 péyot tov Iotilo Tov
2001, yonowosoujdnrav cuvohrd 809 Onhuxrd o 20 ap-
oevird novvéha Néag Znhavdiog x Kalgdoviag. O xo-
vihountépeg oteydloviay oe tels EexwoLototc Oaid-
noug tov Wiov ®tpiov. Ta apoevind oteydloviay o€ évay
dhho Bdhapo Tou Wiov xtplov. H tehny tdyvvon ywvdtav
og dhho asropaxrEuouévo xtiplo. Ta Onhuxrd duatnertnrav
oe ovoudtvovg opltdviiovg xhwpoic, diaotdoewv
40x70x35 cm, (FLAT DECK) ndtm asmté qpuowég ouvinneg
sepLdhovtoc. ‘Otav Spme 1 ecwtepLrt] Bepuoroaoio v-
neéparve toug 27° C, epapproldtay vdQOVEPMON 1e oxo-
76 ™) peiwon g Bepuxng ratamtévnong tov Lowv. Ta ap-
oevird dratn e Onrav og cupudtivoug xhwpove, dSiaotd-
oegmv 60x60x50cm, xdtw amd ereyyoueves ovvoijreg Oep-

INTRODUCTION

The "thermoneutral zone" for rabbit is between 15-
25°C (Cervera and Carmona, 1998). Rabbits are much
more tolerant to low temperatures than high temperatures
and above 35°C they can no longer regulate their tempe-
rature, so heat prostration turns in. It is well known that, as
a result of high ambient temperature, reproduction suffers,
while the body’s temperature and the respiration rate can
be highly affected. The high ambient temperature is one of
the major productive problems in Greek rabbitries
(Xylouri et al., 2003).

The present study was conducted to study some
reproductive and physiological parameters of does, during
one year’s period, in a commercial farm.

MATERIALS AND METHODS

Farm and environment. The influence of high ambient
temperature on rabbits was studied in a commercial rabbit
farm 50 km west of Athens, in central Greece.

The farm building was devoid of insulation. Natural
ventilation was used. All animals were kept in the same
building, but in different chambers. The system all in - all
out was not in use. Water spraying was applied, when
internal ambient temperature arose above 27° C, to reduce
environmental heat stress.

Based on the recordings of farm ambient temperature
and relative humidity, the whole year was divided in two
sub periods, hot and cold. Since the ambient temperature is
kept high for a prolonged period in Greece, there could not
be an accurate discrimination of four seasons.

Farm ambient temperature and relative humidity were
weekly recorded by a thermohygrograph (Fischer® 425).
The temperature was calibrated, using a psychrometer.
Average, maximum and minimum values of temperature
and relative humidity per month and per period (hot and
cold) are presented in Figures 1 and 2 and Table 1.

Animals. 809 female and 20 male New Zealand White
x California rabbits were used from June 2000 to July 2001.
They were kept indoors, in individual wire cages (for
female in 40x70x35 cm, Flat Deck and for male in 60x60x50
cm) and a 16L: 8D hour schedule was applied. Does were
kept under natural environmental conditions. When
ambient temperature rose over 30°C, bucks were kept in
an air-conditioned room at approximately 25°C (minimum
20°C).

Artificial inseminations with eterospermic semen were
applied weekly from July until September and then, every
two weeks, always 11 days after the parturition. Ovulation
was induced with 0.2 ml of GnRH at the time of insemi-
nation, while 20 IU of PMSG had already been injected 72h
prior to insemination. Pregnancy diagnosis was performed
by palpation 2 weeks after insemination. Empty does were
re-inseminated 20 days after the last insemination. Bunnies
were weaned at the age of 35 days old.
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ivaxag 1. H péom, uéylom xan ehdylotn BeouorQaoion ®ow OxeTirn VYoo exTQOpNg avd BeQuvii vow XeLUe QLY TeQi0do.

ITEPIOAOX OEPMOKPAXIA IIEPIBAAAONTOX LXETIKH YI'PAXIA IIEPIBAAAONTOX
EKTPO®HX (°C) EKTPO®HX (%)
MEXH MEITETH EAAXIXTH MEXH MEITETH  EAAXIXTH
OEPINH
(IOYAIOX 2000 - OKTQBPIOZ 2000, 19.50 35.00 6.00 54.16 96.00 65.00
MAIOZX 2001 - IOYNIOZX 2001)
XEIMEPINH
(NOEMBPIOZ 2000 - AITPIAIOZ 2001) 12.37 22.00 4.50 72.73 98.00 32.00

Table 1. Average, maximum and minimum temperature and relative humidity of two periods during the trial.

PERIOD FARM AMBIENT TEMPERATURE FARM AMBIENT RELATIVE
) HUMIDITY (%)
AVERAGE MAXIMUM MINIMUM AVERAGE MAXIMUM MINIMUM

HOT

(JULY 2000 - OCTOBER 2000, 19.50 35.00 6.00 54.16 96.00 65.00

MAY 2001 - JUNE 2001)

COLD

(NOVEMBER 2000 - APRIL 2001) 12.37 22.00 4.50 72.73 98.00 32.00

noxpaotog (=25°C) notd ™ dudorera Tov O€povg pe xor-
on xMpotopo. Etovg Bahduovg eqaouolitay TexvnTog
AgQLOUGS Ue vitostieon oto tpog Tov damtédov. H nata-
yoapn ™ Oepporgacoiag ®oL TS OYETLRNS VYEAOTOC YLVO-
Tav ent 24weov Pdoewe yia €va €Tog, ue ) forbela evog
Oeouoiypoyodgov (Fischer® 425), o omotog guiwmidtay pe
YUYQOUETQO.

Bdoel tov natayoagpdv g Oeoporpaciog ®ot g
OYXETHNG VYQAOTOC TNG EXTEOPNS TO XOOVIXG Ao TTOV
Ehafe yaroan perét ta dedopudva ywoeiotmray o dvo e-
oL6dovg, ™ Beouvn naw T eueowvy. Aedouévng O g ma-
QATETAUEVNE OLAQ®ELAS TWV VYNADY BEQUORQAOLDY OTNV
EAMGda dev BoNtav axoufng o duaymelopde tov €Tovs o
TECOEQLS ETOYES.

OvTég e HEomg, UEYLOTNS o EAAYLOTNG BEQUORQOL-
olog ®ow oYETHNG VYOS avd uiva xow avd emoyn (Oe-
w1 — xewew}) Tapovotdlovror ota Awryoduparta 1 xon
2, a0a¢ »aw otov [ivara 1.

H amopdruvaon g #0moov ®ot Tmv ovomv astd Toug
Baldpovs yvdtay xewpwvartxd og €pdouadiaio fdom.

Zoino viro- yerpropoi-owargog). Ta xoitmola vap-
ENg g avamapaywyris 000oTOLOTHTOS TWV ROVIXAO-
untémv frav: o) Lov Pdog, ueyahiteo twv 3.200 g o
B) niwia TovAdyLotov teoodomv unvav. O onuavtudte-
0L 0g AGYOL AToUdrQUVONS TOVE HTav: o) ArtoTuyict GUA-
MYNG UETA 0TS TOELS OUVEYELS TEXVNTES OTTEQUATEYYVOELS
(TZ), B) coLBudg ToreTdiv peyariteog amd 12, y) ayaha-
Ela, 8) naxi| unTELKY] CUUTTEQLPOQT. RO €) HOOTITLOCL.

Egapuotdtay TZ pe etepoomeound oméouo ue €pdo-

All animals were fed ad libitum, using a commercial diet
with protein content, ranging from 15.9% to 16.6%, lipid
from 2.4% to 3.7% and fibre from 15.4% to 16.4%. Water
was also provided ad libitum.

Recordings. The recorded parameters, related to
reproductive performance of the does, were: total born
(No), born alive (No), stillborn (No), born weak (No), litter
weight at birth (g), weaned rabbits (based on the number
of born alive rabbits) (No) and pre-weaning mortality (%).
Females, whose litters were checked at weaning, were part
of the group from which measurements of litters at birth
had been taken. However, the number of observations
between the two groups differs, because some does and
litters were missing at the weaning control, while some
observations were made randomly to a limited, but a
representative number of litters. Besides, the animals were
under the farmer’s management and the possibility of
further interference was limited. The rectal temperature
(°C) and the respiration rate of a small number of does
(respirations/min) were checked simultaneously with their
litters within 48h after delivery. Respirations were
measured subjectively by observation.

Statistical analysis. The collected data were submitted
to multiple variable analyses of variance by Stat graphics.
plus! Version 2.1 (1996), using period (hot and cold), parity
order (1st-2nd, 3rd-4th, 5th-6th, 7th-8th and =9th parity)
and animals as the main effects.

Data were assigned to the hot or cold period, according
to the date that parturition had taken place.
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padaia cuyvémra amé Tov Iotho péxot 1o Zemtéuporo
®at pe dexameviquen Toug VITGAOLTOVS PHVES, TTAVTA O-
pwg 11 NuEQes UeTd TOV TORETS, HOTE TO ALAOTNUAL ETTAVOL-
yovipostoimong va. elvar 42 nuépes. H mpdrinon e wobv-
harroponEiag ywdtay pe m xoeiynon 0,2ml g amehev-
OepmTniic 0puovNS Yovadotpdnwv oppovadyv (Gonado-
tropin Releasing Hormone, GnRH) »otd ™ oty mg
OTTEQUATEYYXVONG, EVD 72 1IpES VmpiteQa etyav yoonyn0el
20 1U (nmerag yovadotpomivng (Pregnant Mare Serum
Gonadotrophine, PMSG) (Papantonakis et al., 1996). H
SLdyvmom TS ®UOQOQRIOS YLVOTOY ®AMVIRA LE ROLMOXY Yn)-
Mdmon dvo efOdoUddES UETA TV OTTEQUATEYXVOT. ZT0L Q-
VNTLRA 0TV £YRUROOTUVN ONAurd yivoToy vEo OeQUATEY-
yxuon 20 nuUEeg UeTA TV TEWT. AleveQyotvtay vioeoieg
EVTOC TOV TOMTOV 24MEO0V UETA TO TEQAS TMV TORETMV, UE
2OLTNOLO TOV ALOUS TV YEVVNOEVTMV ROVIXAMITmV avd, ®o-
vixhopntépa. Tn Beouvi] tepiodo to GpLo aELBrov rovi-
2wV avd rovirhopntépa fitay 7, evad ™ xewueown 8. Ta
roVIRAMOWL atoyahoxtiCoviay oty nhxia Tov 35 nueedv.

H duarpogi} zow 1 vatavdimon vepot o Sha ta Lda
ywétav xotd fovinon. H ynuxy] ovotaon tov xoenyov-
uevou oLtneotov frav: 15,9% uéyol 16,6% ohnéc alw-
ToUYES OVOTES, 2,4% w¢ 3,7% MIaQEg OVOTeg vaL (VADOELS
ovolec and 15,4% uéyol 16,4%.

Karaypagopeves magaueroot. Ta otouyeio ta omoia
RATAYQAPNHAY TAV:

1. To otvoho TV yevvnOEVIwY rovivMdimy avd rovi-
nhountépa (To dBooLoua TV TovTavay, verpav wat Ovi-
OLYEVEV ROVIHMOTOV 0VE ROVIHAOUNTE QL ).

2. Ta Lovravd yevvn0gvia avd xovirhountéoa.

3. Ta verd yevvnOévta avd xovirhountéoa.

4. Ta. Ovnoryevii ovirhidia avd rovirhountépa (ue na-
%1} COUOTLRY] OLATTAOLOT, OUYYEVELS AVOUOAES ®.4.).

5. To doog g Toretoouddag ratd ™ yEvvnon.

6. Ta amoyohaxtoBévia novirAidia avd

ROVIXAOUNTEQQL.

7. H Bepuonpaoio amevBuouévou g rovirhountépac.
8. O puOUGE AvaTVOWV TNE ROVIXAOUNTEQOC.

Me Bdon ta Tapamdvm otoyelo vITohoyloTnray ETL-
mhéov Ta e

a. To péoo atouxd faeog Twv vovirhdlmv xatd ™
YEVVNON, GG VITOLOYIOTNRE OITO TO BAQOS YEVVHONS TS
TOXETOOUADOE, TOV aELOUS TV CmvTavdy rot Twv viobe-
MUEVOV ZOVIXMOTmY.

B. To moc0ot6 Bvnoudmrag Tmv ONAatévioy rovirh-
dlmv, ue fdom tov aeLius Tmv Loviavay Yevvniévimy, twv
VIOOETHUEVMV ROL TOV ATTOYOAARTIOUEVADV.

Ta Onhurd twv omoiwv ot ToxeToouddeg eAEYyOnNrav
OTOV ATOYOAARTLOUS ATTOTELOTY IHQGTEQO TOCOOTO TWV
nAurdv Tmv omoilwv oL toretoopddeg eAEYYONray natd
™ yévvnon. H dtagpoed aut ogpelhetar oty omovoia aQ-
RETAV INAVRAOV RATA TOV ELEYYO TOU OTTOYAAXTIONOV (TT.Y.
AOY® amopdreuvorg Tovg N uetaryevéoteong viobeoiog

40
FARM AMBIENT Mgon Beppokpacia £10ug15,94°C
TEMPERATURE 30 Average temperature of the year 15,94°C
°C
OAVERAGE 20
W MAXIMUM

A

i © & A & LoD & R S O
\)\5‘“ ®FPEFTE \“:‘&Q
3 b}

Awaygoppa 1. H uéon, uéyiorty xar eddyiorn eouoxoacia avd
wiva xard ™ OLdoHELQ TWY TAQATNOHOEWY.

Figure 1. Average, maximum and minimum temperature per
month, during the trial.

Méan oxeTn uypaoia Tou €toug 63,45%

Average relative humidity of the year 63,45%
FARM AMBIENT

RELATIVE
HUMIDITY (%) 80

60

D AVERAGE i

| MAXIMUM

OMINIMUM 20 ' ‘
S
S ES S EFFE S

b)

b

Avdyeappa 2. H uéon, uéyotn xar eAdyiotn oxetixn] vyoaoia
avd pijva #atd Ty OLdEXELR TOV TELQAUATIOUOY.

Figure 2. Average, maximum and minimum relative humidity per
month, during the trial.

Classes of two or more successive parity orders were
used, in order to equalize as much as possible the different
number of observations, recorded separately for each
parity order.

The remating interval was not included in the main
effects, due to the underevaluation of its importance at the
beginning of the study and to the incomplete performance
recording by the farmer.

RESULTS

Temperature’s effect. During the hot period, the
number of total born and born alive decreased significantly
(7.38+ 0.10 vs 8.05 = 0.11, P<0.001), in contrast to the
number of borndead and stillborn, which increased
significantly (0.39+ 0.04 vs 0.19% 0.04, P<0.001 and 0.05+
0.01vs 0.02% 0.01, P=<0.01 respectively). No influence was
observed on litter weight and mean individual weight at
birth (460.72+ 8.79 vs 465.98 + 34.77, P=0.05 and
68.19x1,16 vs 64.98+ 4.47 ). As a result of the high ambient
temperature, the number of weaned rabbits decreased
(5.95+ 0.09 vs 7.06 = 0.06, P<0.001), while pre-weaning
mortality increased (16.94 =1.06 vs 9.6+ 0.72, P<0.001).
Does’ rectal temperature was insignificantly higher in the
hot period (39.09+ 0.09 vs 38.93% 0.15, P=0.05) while
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TV ®ovirhMdiwv Toug). Ta Tha frav vid ™ ovvey emnl-
BAeym Tov Tapaymyou ko 1 duvatdmta EmTEQIRG Ta-
QEUPOAONG T]TAV TTEQLOQLOUEVT).

H Mym g Bgpuorpaoiag t1ov amevBuouévou rat 1ov
AVOITVEVOTLROU QUOUOYU TV ROVIXAOUNTEQMV EYLVE TOUTO-
YQOVA UE TOV EAEYYO TV TORETOOUAIWV TOVS VTGS 48 -
QMV UETA TOV TORETO.

YraTotizn ovdivon tov dedopsvov. Ta dedouéva
TOV TELRARTOS EEETACONHAY OTATLOTLRG UE TV AVAAVOT
droipavons (ANOVA) xow v avdluon rtodvddunong
Tov otortotrov arétov STATGRAPHICS Plus, version
4. Q¢ nyég maparhaxrtrdmrag omy avdivon twv 6gdo-
UEVV yonowomomnray 1 yoovixy rtepiodog ov Ehafe
YOO 0 ®AOE TORETOS, O AELBUGE TORETDV OVA ROVIXAOUY-
TEQOL O 1] OTOUKGTNTOL TNG ROVIHAOUNTEQAC.

IMooxewévou va pehetBel 1 entdoaon Twv VAV
Bepuorpaotdv, Ta dedouéva taEivounray yoovind o
dvo eEdunveg eprddovg: O EPINH (Iovhog 2000-Oxtod-
Botog 2000 xow Mdiog 2001-Iothiog 2001) wow XEIME-
PINH (Noguforog 2000- Ampthiog 2001).

H peydin droxdpovon tov agtBuol ToreTiv avd ®ovi-
rhountéa eiye wg amotéheopa T dMMULovEYio avicoue-
veODV ®hdoemv LOmV Pe pred aplBus TaoTHEOoEWY %ot-
Td ™ otatonry eneEepyacia. o 1o Adyo avtd, €ywve o-
HdOTONoN TV TOXRETMOV avd dUo PéyoL Tov 67800, eV oL
toxeTol ueyoritegol 1j (oot Tov evdtov oupumeQUApOnray
omv dua opdda (1og - 20g, 30 — 4og, 50¢ - 60g, 7o — 8og,
90¢ naL dvm).

H pelémn me atopndtnrog tov Liov ftav epurt| ué-
VO YLOL EXELVES TIS TTOQOUETQOVGS OTLS OTOLES OVTLOTOLYOU-
oav TEQLOOGTEQES ATl pia peTEoELS avd Lao.

To dudomua astd Ty e UYL ™ devteEn TEXVN-
™ omEQUATEY VoM OeV ouUTEQMPON®E OTIC RVQLES ETTL-
dpdoelg Moym naxtic aELOAGYNONG TS ONUACTaS TOU ®oL
eAMITOUS EMEYYOV amOdGOoEMY QIS TOV TORAYWYE.

AIIOTEAEXMATA

Enidgaon 0gppoxgaciog (Ilivarag 2): Katd ) Beot-
vi] Teplodo mapatnEBnxe otamotrd onuavTiky pelmon
TOU OVVOMXOU aELOUOT Twv YeEVVNOEVTOV novirMdlmV
(7,38« 0,10 évavu 8,05 = 0,11, Méon Twy * Tvmxd
Zpdiua, P<0,001) now tov aptBuot tov Coviavay yevvn-
Bévtav rovirdinv (6,94 = 0,10 Méon Tyw| + Tvmxd
Spdhua évava 7,84 £0,11, Méon Tun = Tvmrd Z@diua,
P<0,001). Avtifeta onuewdtnre aEnom tT60o Twv verpov
rnatd m yévvnon (0,39+ 0,04 évavn 0,19+ 0,04, Méon Tu-
un £ Tvmnd Zgdiua, P<0,001) 600 ®ot tmv Ovnoryevay
rovirhdiomv (0,05+ 0,01 évavt 0,02+ 0,01, Méon Ty =
Tumrd Zpdiua, P<0,01). H Bepuvi] tepiodoc dev eiye on-
uovtry emidpaon oto BAEOC TS TORETOOUADOE RATd T
vévvnon (460,72g = 8,79 Evavt 465,98g+ 34,77 1o xeuu-
VaL) %0l 0TO PECO ATOURG BAQOG TV ROVIXAMOIWVY ®ATd T
vévvnon (68,19g+ 1,16 évavt 64,98g = 4,47 10 xeudva).
Eniong »atd ) 0gouvi) tepiodo amoyarantiotnray Ayd-
teQa ®ovirAidia (5,95 + 0,09 évavu 7,06 £0,06, Méon Ty

IMivaxag 2. Exidpaom g Beouviig ®ou (eLLEQIVTS TEQLGDOU
OTNV CVOUTOQOY MYLXY] LROVOTNTOL TV XOVIKAOUNTEQWYV (UETOG
000 * TVITKG OPAAUL).

Ilegiodog Oeguvij (1) Xewegwvn (2)  Emidoaon g
Oeguoxrgasiog
Parameters N LSM N LSM
+ sem +sem SG
2ivoro 1343 738 1352 8.05
TevvnBéviov =0.10 =0.11 ok
TevimBévia 1343 694 1352 7.84
Zava =0.10 =0.11 ki
TevynBévra 1343 0.39 1352 0.19
vexod =0.04 +0.04 i
Ovnouyevi 1343 0.05 1352 0.02
+0.01 +0.01 o
Bdgogtoretoouddag 621 460.72 124 465.98
ratd ™ yEvvnon +8.79 +34.77 NS
Méoo atouxd 617  68.19 124 64.98
Bdog yévvnong +1.16 +4.47 NS
Anoyohaxtouéva 381 595 913 7.06
avd ToxeToOUdd N +0.09 +0.06 rE
Ovnowdmramoo- 371 16.94 907 9.60
amoyehaxtopot (%) = 1.06 =072 R
Ogpuoxgaoia 285 39.09 35 38.93
amevBuouévou (°C) =0.09 =0.15 NS
Avamvoée/min 265 128.08 35 11537
+1.38 +291 T

(1) Tovhog 2000 péxyor Ortipotog 2000 + Mdwog 2001 uéyot Totvio 2001.
(2) Noguporog 2000 uéxor Ampihog 2001.

N = Ap0udg mapatnejoemv (aLiuds ToxeTOOUddmY Yol TS TOMWTES 8
TAQAUETOOVS ROt OLOUGS ROVIRAOUNTEQMV Yo TG VO TELEVTAlES T~
QAUETOOVG.

LSM : Mean, sem : Standard Error of Mean.

does’ respiration rate was significantly higher (128.08+ 1.38
vs 115.37 = 2.91, P<0.001) (Table 2).

Effect of parity order. The effect of parity order (Table
3) was significant on the following parameters:

® Total born pups: maximum in the class of 3rd-4th
parity (P<0.05).

® Born alive: also maximum in the 3rd-4th parity
(P=0.01).

® Born dead : maximum in the 5th -6th parity
(P=<0.05).

® The litter and mean individual weight at birth:
minimum in the class of 1st —2nd parity (P<0.01 and
P=<0.001).

® Weaned rabbits: maximum in the class of parities
=9th (P=<0.01).

® Respiration rate: maximum in the class of 1st -2nd
parity (P=<0.05).
However, stillborn pups, pre-weaning mortality and
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+ Tumrd Zpdhua, P<0,001), ueyaliteon Bvnowdtnta
v INAatSviov xovirMdimy pue mocootd (16,94 £ 1,06 €-
vavi 9,60+ 0,72, P<0,001), naBdg o adEnon tov aoLe-
pol TV avoamvodv/Aentd twv Bnluxadv yevvntéomv
(128,08 = 1,38 évavt 115,37+ 2,91 avanvoéc/hentd, Mé-
on Ty = Tvmxd Zgpdiua, P<0,001). H Bepporpaoia tov
amevBuouévou Tv OAurdy yevvntépwv dev dLagpoQo-
moiOnxe (39,09°C évavn 38,93°C).

Enidgaon tov 0gdnot Tov ToxeTdV avd ®ovirhopun-
€00 (Ilivaxrag 3). O aplBude TV TORETOV Avd ®OVIXAO-
UNTEQM €l OTATLOTLRMG ONUAVTLXY] ETIOQOON OTLS EETC
TOQOUETOOVG:

- 210 0UVOALO TV YEVVNOEVTMV ®oVIXMOIWV OV fTay
UEYLOTO 0TV ®AdoN Tov 30vu-4ov ToreTot (P<0,05).

- Zta Covtavd yevvnBévra novirhidia Tov o agLtduds
TOVG Tty emiong HEYLOTOS oV ®Adom Tov 3ov-4ov Toxe-
oV (P<0,01).

- 210 verd yevvn0£vTa mTov 1tay TEQLOOOGTEQX OTOV
50-60 toxeto (P<0,05).

- 270 QoG TG TORETOOUADOS RATA T YEVVION %O OTO
UECO aTouro PAQOS TWV ROVIXAOIWY ®aTd T YEVVNOT TO
omota fray UEYLOTA 0TV RAGOT TmV S0 TRHTWV TORETHV
(P=<0,05).

- Ztov 00ud TV amoyalartobEéviav voviridinv
IOV O UEYLOTOS HTAV OTNY RAATT TOU YOV ROl AV TORETHV
(P=<0,01).

- 210V QLU avotvOMV/AETTTS TMmV ROVIKAOUNTEQMYV TTOV
fray péyrotog oty xhdon tov lov-2ou toxetod (P<0,05).

AvtiBeta, 0 0QLBUGE TV TORETDV avd ROVIXRAOUNTEQXL
dev enédpaoe anuavind ota Bvnoryevi ®ovirhidia, oty
Bvnowdmra tov nhaléviov. H Ogpuorpacia tov amtev-
Buouévou TV RoVIXAOUNTEQWV OEV ETTNOEAOTNHE.

AMNAeTIOQ00N HETAED 00LOUOYU TORETHV AVd ROVL-
rhountépa rau eEaunviaiog tepLddov: 1 ahkniemidoaon
ot OgV 1Ty onuavTLrg YLl GAES TS TTOQOAUETQOVS TTOV €-
Eetdotnrayv (livaxrag 4).

Enidpaon tng aropuxotnrog tov toov. H entdoaon
™G WLOoVYRQAOTOS TwV CHWV NTAY OTATLOTIRMOS ONUOVTL-
%1 yua 6heg g mapauétoovg (P<0,01 1 P<0,001), extdg
a6 to PAEOG TS TorETOOUAIAS OTH YEVVNON.

YYZHTHXIH

OL TeQLO0GTEQES AUTO TLS TTOLQAUETQOUC TTOU KOTOY QG-
ENrav £xovv aoteMéoeL avtireiuevo pehEmg aoretdv E€-
VIV EQEVVNTAV Ue Ttaeduota 1 dapogetind amotelé opata
WG QOGS TNV ETOQAON TV VYNAGY OEQUORQATLDV ROl TOV
MO0V TWV TORETDV OVA VAL,

® Exidpaon g 0£01viis %oL YELLEQLVIS TEQLOOOV

‘O0ov apoed 0To 0UVoLo Tmv YEVVNOEVTOVY NTav on-
povtird purdteo to B€pog. Avdloyn pelmwon dtamotd-
Bnxre o texvntd vymhég Bepuorpaoieg (Simplicio et al.,
1988) M v7S TIg PuOLKES RohoraLVES ouvOnreg (Marai et
al., 1996). AvtiBeta, oe avdhoyn uehét 1 ueiwon dev fitay

Table 2. Effect of hot and cold period on rabbit does’
reproductive performance and physiological status (least square
means = mean standard error).

PERIOD HOT (1) COLD (2) Effect of
temperature
Parameters N LSM N LSM
+ sem +sem SG
Total 1343 738 1352 8.05
Born (No.) +0.10 =011 ok
Born 1343 694 1352 7.84
Alive (No.) =0.10 =011 e
Born dead (No.) 1343 0.39 1352 0.19
+0.04 +0.04 L
Stillborn 1343 005 1352 0.02
(No.) +0.01 +0.01 o
Litter weight 621 460.72 124 46598
atbirth (g) =879 +34.77 NS
Mean individual 617 6819 124 64.98
weight at birth (g) +1.16 +447 NS
Weaned per litter 381 595 913 7.06
(No.) =0.09 +0.06 o
Pre-weaning 371 1694 907 9.60
Mortality (%) +1.06 +0.72 o
Rectal 285 39.09 35 3893
Temperature (°C) +0.09 +0:15 NS
RespirationRate 265 128.08 35 115.37
(Respirations/ minute) +1.38 +291 whE

(1) July 2000 to October 2000 + May 2001 to June 2001.

(2) November 2000 to April 2001.

N = Number of observations (number of litters for the first 8
parameters and number of does for the last two parameters).
LSM : Mean, sem : Standard Error of Mean

does’ rectal temperature were not significantly affected by
the parity order (P=0.05).

Parity* and period (hot-cold) interaction. This inter-
action was insignificant for all of the recorded parameters
(Table 4).

Animals’ effect. This was not significant on the litter
weight at birth (P=0.05), in contrast to all the other
parameters related to the litter (P<0.001 or P<0.01)
(Table 4).

DISCUSSION

Simplicio et al. (1988) and Marai et al. (1996) observed
a similar reduction in the number of total born rabbits,
during the hot period. This reduction, however, was not
significant, according to Marai et al. (2000). The reduced
number of born alive rabbits, due to the high ambient
temperatures, was also reported by Simplicio et al. (1988)
and Cervera and Carmona (1998). The increase in the
number of stillborn rabbits, during the summery period was
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Hivaxag 3. Exidpaom tov aglBpot Tmv TOXETHY 0TV AVOTTOQOY WYLXY LROVGTHTA TWV ROVIXAOUNTEQMY (LE0OS GQOG = TUIKG OPAMLAL).

ABuog toxeTov log-20g 30g—4og 50¢ — 60g 70c—8og =90¢ Enidgaon tov
aQL01oY ToxeTOV
Iogdpetgor N LSM N LSM N LSM N LSM N LSM SG
+ sem + sem + sem + sem * sem
Zvvoho 558 7.72% 665 8.02° 514 7.53* 485 7.88° 473 7.42° *
yevvnOévimv +0.18 +0.14 +0.17 +0.18 +0.19
Zvvoho 558 7.28° 665 7.74° 514 7.08 485 7.60b° 473 7.25* i
vevyn0éviwv Lovrav +0.16 +0.14 +0.15 +0.18 +0.19
Zivoho 558 0.39* 665 0.25° 514 0.42* 485 0.25" 473 0.16° *
YEVVNOEVTWYV VERQUWV +0.06 +0.05 +0.06 +0.06 +0.07
Ovnouyevi 558 0.05 665 0.02 514 0.04 485 0.03 473 0.01 NS
(No.) +0.01 +0.01 +0.01 +0.01 +0.02
Bdpog toxetoouddag 273 384.96" 194  399.70° 60 495.19° 156  497.01" 62  614.8% o
rotd ™ YEvvnon (g) +17.92 +20.97 +41.73 +29.83 + 78.41
Méoo aropuxrd Baoog 273 53.16 194  56.62° 60 72.57¢ 155 70.65¢ 59 79.93¢ BEd
natd ™ yévvnon (g) +2.41 +2.70 +5.36 +3.87 +10.10
Amoyohontiofévia avd 201 6.70° 302 6.36° 307 6.10* 212 6.63° 272 6.73° e
toxretoopdda (No.) +0.13 +=0.11 +0.13 +=0.12 +0.15
BOvnodTmTa TO- 199 11.02 297 15.05 302 16.33 210 12.41 270 11.55 NS
amoyahortopoy (%) +1.56 +1.29 +1.62 +1.46 +1.79
Bgpuoxpoaoia 93 38.77 108 3893 42 3894 74 3897 3 39.43 NS
anevBuopévov (°C) +0.20 +0.08 +0.11 +5s0.1lem +0.35
Avamvoég/hento 86 131.08° 101 118.24* 42 12143 67 118.71* 4 119.17 *
+3.88 +1.52 +2.04 +2.04 +0.26

N = APIGMOZ ITAPATHPHZEQN ( APIOMOZ TOKETOOMAAQN I'A TIZ [TPQTES s TAPAMETPOYX KAI APIOMOX
KONIKAOMHTEPQN I'TA TIZ TEAEYTAIEXZ AYO [TAPAMETPOYZX).

LSM : Mean, sem : Standard Error of Mean.

onuavtry (Marai et al., 2000).

Meimon tov apBpot Tav xovirMdimv ov yevviitnxrov
Covtavd mapatnenxre, emiong, xatd ™y texvnm] Oeouun
ratarévnon otovg 30°C (Simplicio et al., 1988).

To vexEA ®OVIXAMOLO HTOV ONUOVTIXKS TTEQLOOGTEQX,
TO ROhORALQL, GVTAGS 08 ouupVia ue ™V avEnuévn Bvnot-
uoTNTa %oTd T YEVYNOT TT0V €)EL Tapatnon el artd E€voug
epevvntég (Simplicio et al., 1988, Marai et al., 2000).

H entdoaom mg Beouviig nat xeLueoLvng meotddov ota
Bvnoryevi] novirhidua astedelyOn onuavtiny, av ot dev é-
xouvv PoeBel avilotorya dedougva yua T oVYRERQLUEVY
TOAUETEO 0T dteBvi] PLMoyoapio.

H enidpaon twv vymiav BeQUOrQAoLDY TOV RAAORL-
oLoU dev PoEnne va emnoedlet 1o fAQOG TS TOXETOOUA-
dag ®raTd T YEVVNON %O TO HECO 0TORS BAQOS ®ABE ®o-
virhdiov. AvtiBeta o Simplicio et al. (1988) fonrav 6t 1o
Bapog g toretoouddag perddnxe dtov n Bepporoaoio
fray 30° C. ITBavov 1 Tapdueteog ot mov Begnxe xo-
UNAY] VO OQETLETAL OTY UELOUEVY RATAVAAWDON TQOPNS Q-
76 v novirhountépo (Marai et al., 1996, Marai et al.,
2000). H avtipaon avt (oog ogeihetan 0To wrGTEQO o

demonstrated by other researchers too (Simplicio et al.
1988 and Marai et al. 2000). The negative influence of the
high ambient temperature was not significant on litter
weight and mean individual weight at birth. According to
other researchers, does’ receptivity was reduced under high
temperatures (Simplicio et al. 1988, Cervera and Carmona
1998), the duration of pregnancy increased or decreased
(Marai et al.,, 2000) and the interval between two
consecutive parturitions increased from 48 to 54 days
(Simplicio et al., 1988).

The suppression of does’ reproductive performance is
due to the direct and indirect effect of the high ambient
temperature. Due to the direct effect of the high tempe-
rature, does’ body temperature elevated and the respira-
tory frequency increased (Fayez et al., 1994a). The indirect
effect is demonstrated mainly by the reduction in the feed
intake of the does (Cervera and Carmona, 1998), which
inversely affects does’ live gain weight (Simplicio et al.,
1988) and reduces milk production (Szendrd et al., 1999).

The litter is also directly and indirectly affected by the
high ambient temperature. Rabbit embryos become less
sensitive to heat stress as gestation advances (Thatcher and
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Table 3. Effect of parity order on does’ reproductive performance and physiological status (least square means + mean standard error).

PARITY ORDER 1ST-2ND 3RD -4TH 5TH-6TH 7TH-8TH =9TH Effect of
parity order
Parameters N LSM N LSM N LSM N LSM N LSM SG
+ sem + sem + sem + sem * sem
Total 558 7.72* 665 8.02° 514 7.53" 485 7.88° 473 7.42 *
Born (No.) +0.18 +0.14 +0.17 +0.18 +0.19
Born 558 7.28" 665 7.74° 514 7.08" 485 7.60b¢ 473 7.25% w*
Alive (No.) +0.16 +0.14 +0.15 +0.18 +0.19
Borndead 558 0.39" 665 0.25" 514 0.42" 485 0.25" 473 0.16" *
(No.) + 0.06 +0.05 +0.06 +0.06 +0.07
Stillborn 558 0.05 665 0.02 514 0.04 485 0.03 473 0.01 NS
Weak (No.) +0.01 +0.01 +0.01 +0.01 +0.02
Litter weight 273 38496 194 399.70" 60 495.19" 156  497.01" 62  614.8%° ok
at birth (g) +17.92 +20.97 +41.73 +29.83 +78.41
Mean individual 273 53.16° 194  56.62° 60 72.57c 155 70.65° 59 79.93¢ Htd
weight at birth (g) +241 +2.70 +5.36 +3.87 +10.10
Weaned per litter 201 6.70° 302 6.36" 307 6.10* 212 6.63* 272 6.73° ki
(No.) +0.13 +0.11 +0.13 *0.12 +0.15
Pre-weaning 199 11.02 297 15.05 302 16.33 210 12.41 270 11.55 NS
Mortality (%) *1.56 +1.29 +1.62 + 1.46 #:1,79
Rectal 93 38.77 108 38.93 42 38.94 74 3897 3 39.43 NS
Temperature (°C) +0.20 +0.08 +0.11 +s0.1lem +0.35
Respiration Rate 86 131.08° 101 11824 42 121.43" 67 118.71" 4 119.17° *
(Respirations/ min) +3.88 +1.52 +204 +204 +06.26

N = NUMBER OF OBSERVATIONS (NUMBER OF LITTERS FOR THE FIRST 8 PARAMETERS AND NUMBER OF DOES FOR THE LAST

TWO PARAMETERS).
LSM : Mean, sem : Standard Error of Mean.

oLBUG pueTENoEwV »aTd ™) XELWEQLVY] TTeQT0dO 08 oUyRELON
ue ) BeoLvi] natd ™) dLdErEL TG TaROVOoOS HEAETC.
Y716 mv exidpoon tTmv vymhav xaloxalowvdv Beouo-
XQAOUDV UELDON®E 0 ARBUGS TV OTTOYOAaRTIOOEVTMV %O-
virhdiwv, ndt tov drommotdinre ot og avdloyn €gevva
and tovg Simplicio zow ovv. (1988b) (Simplicio et al.,
1988b). Avii0eta, oe dAn pehéTn M pelmon Twv aroyaha-
®ToBEviwv xovirhdiov dev feEBnxe oTaTLOTIRME OMuUoL-
vt (Carmona et al., 1994). Ta Aydtepa amoyolarti-
00évta ®ovirhidLo TOAVGEY va fTav aoTEAEOUA TOV (L
%p4TEQOV 0ELBUOY TV Covtavay yevvnBéviav 1o nalo-
ralpL, 6w Porjrav ral dhhou epevvntéc (Cervera and
Carmona, 1999) xau g Oeouuriic ®OTamEVNONG TG TORE-
Toopddag ®at GxL TV VIoBEOLOY, apov 1 dLapod Tov &-
VOE ROVIZMOTOU PETAED TNG YELUEQLVIS HOL TG RONOROULQL-
VN TTeELEd0V dratennre xon otig vioBeotes (emtapeheis
OUAOES TO RAAORAIOL KA OXTAUEAE(S TO YELUDVL).

H Ovnowdtnra twv xovixAdiny xatd to Bnhaoud ray
VYPNAGTEQET ®OTA T OOV TTERT0DO %Al PE QVTS CUNP®-
vouv row dAhol epgvvntéc (Marai et al. 1996, Marai et al.
2000), evapuoviZopevn €tot e ta aoteAéopata ®L GAwv
peletayv (Marai et al. 1996, Marai et al. 2000). H adEnon

Hansen, 1993). However, the harmful effect of the heat is
mostly a consequence of impairment in the maternal physi-
ology (Yeates et al., 1975) and the reduced feed intake by
the does (Simplicio et al. 1988, Marai et al., 1996, Cervera
and Carmona, 1998). An explanation could be found in the
field study of Maertens and De Groote (1990). They
observed a significantly reduced feed intake during a heat
stress period that impaired the milk production of females.

The direct effect of heat stress on the newborn rabbits
results in a lower metabolic activity (Marai et al., 2000),
while the indirect effect comes through the reduced milk
production, observed in high temperatures (Marai et al.
1996, Marai et al. 2000).

Apart from the temperature effect, the effect of parity
order was found to be significant for several parameters.
‘While in the present study, total born and born alive rabbits
were maximum in the class of 3rd-4th parity, other
researchers report that it happens in the 1st (Lavara et al.,
2000) or in the 2nd-3rd parity (Szendrd Zs., 2000). Stillborn
rabbits were maximum the class of 5th —6th parity, while
Szendrd Zs. (2000) mentions that mortality at birth
becomes greater as parity increases. It should be noted that
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T TOAVAS ATTOdIdETOL OTN UELWUEVT YOAARTOTIUQYW-
v (Marai et al. 1996, Marai et al. 2000), na0dbg now otV
AUeEOT RATATOVNON ®OL T Xaunh) petapointi dpaoty-
oLdmTa g Toretoopddag (Marai et al., 1996). Evtotrolg,
avagépetot 6T 1 Beourt] ratamdvnon otovg 30°C dev
TEORALETE ONUOVTLXT] TTTHON OTNV TTOTGTHTA TNG ROTAVAL-
MorSpevne 1eoprg omtd ta nhdlovia rovirAidio (Szendrd
etal., 1999).

H rapatneotuevn atEnon g Bepuorpaciog Tov a-
EVBVOUEVOL 1AL TOV 0ELBUOT TMV OVATVODV/AETTS TWV
ONAVRGY YEVWNTERWY TO ®ahoraloL 1jToy puotoioyry. Ta
amoTeAEoUAT QUTA EIVAL OVUPOVO PE EXETVA TAQOUOUDY
eogvvayy (Fayez et al. 1994a, Marai et al. 1996).

® Exidouomn Tov aotdpov Tov ToxETGV avd 2ovizlo-
untéea

O ouvolnrdg apLiude twv yevvn0€viwv xoviridimy
1aBd¢ xaL Twv Coviavay yevvnBEéviov eppaviotnre pe-
yaAiTteQOg 0TOV 30-40 TORETO. Ze avdAoyeS SUMGS UEAETES
avagépetat 0T 1o uEyLoto péyebog avapévetatl oto 20 1
30 toxetd (Szendrd Zs., 2000) 1} otov 1o toretd (Lavara et
al., 2000). ©a. wpémet va Mgbel vtdyn Gt m xedvia xoon-
YNOoN TS eLag yovadotomivng opudvng (PMSG) 86-
vortoL v eneedoet 1o uéyefog g toretoouddas, agon
€xeL dromotmOel  avEnon g molvduvuiag uéxol ™mv 3n
dradoyxn mg xoonynon (Theau-Clement M., 1998). Zm
OUYXEXQUUEVT UELETY, O PeYOATTEQOS QELOUGS VERQWDV KO-
vixMOlmv onuelddnxre otovg 000 TEATOVS TOXETOUC
(Theau-Clement M., 1998). Avté »atd ™ ouyyQagpéa m-
Bavdg opelthdTay ot avENUEVES avdyres avamTuEng,
ARVOPOQIOG KO YOMARTOTAQUYWYNG TV ROVIXAOUNTEQWV
2ATA TOVG TEATOVE TORETOVS. ARSUA, OTNV TEATY YOA-
®rr| eelodo eivon onuavtur] M pelwon twv arobepdtmv
TOU UNTELROU 0QYOVLOHOU 08 AITOS RO EVEQYELXL. ZUYVA T
aveTaE®NS dLatEogy, AAhd 1oL 1] TEQLOQLOUEVT] LRAVETY-
TOL RATAVAADONS TG TEOPY|S CUUPEALOVY 0T PELOUEVT O
VOTTAQOY (YLRY TG00 TV VEAQHV ROVIXAOUNTEQWY ROL-
T4 TOV TTRWTO TouC ToreTd (Rommers et al., 1999).

O apBude TV Bvnoryevady rovirhdiny diamotdon-
%e 0t Oe petafAifnxre avdroya pe v avEnon Tov thy-
Bovg Twv ToxreTdv avd rovirhopntépa. H mapduetoog av-
™ O&V naTAYQAPNRE OF TAQCUOLES EQEVVEC.

To wxrdTEEO PAEOS ™S TOXETOOUAAS RATA TN YEVVY)-
on onuewwdnre otov 1o-20 toxrerd. Ot Rommers zou ouv.
(1999) avdpepav Gt to eAdyLoTo atounrs fAQog Yévvnong
TOV 2OVIMOITWV TOQATNENONKE OTOV TRWTO TOXETS, EVHD
ot Taovoo welETn apamEitnxe 6t eEaxohovbel va
TOQAUEVEL YaPNAS row ratd T0 20 To%eTO. OL awENuéveg
avdyres TV ONAurdY ®oTd ™V EVOEN TS aVATOQAY®-
YT TOUC SQAOTNELGTNTAGS RO 1] AVETTOORNG RAAUYY TOUC
evOEyeTaL va TeQLoElovy ™MV TaEoyT] TV BPETTIRAOY V-
OTATHAY OTOL EUPOVA, UE CUVETELC, TO YOUNAS oTopuxs Pd-
00¢ %atd ™ yévvnon (Rommers et al., 1999).

Mapdhinha, otovg d¥0 TEADTOVE TORETOVS OVTLOTOL-
%0U0€E 0 ueYoMiTEQOS 0ELBUGE ATTOYOAARTLOBEVTOV ROVL-
®Mdlmv, av row avagpéetal §tL otov 1o Toxetd 1 yaha-

IMivaxag 4. Exidpaom mg Beouviig-xeneouviig teQLodov, Tov o-
0LBUOY TV TORETHV 1oL ™G aAMnAeTidaons neTaEl Tovg oThv
CAVOTTOQOLYWYURT] RAVETITC TWY HOVIXAOUNTEQV.

KYPIA EIIIAPATH
ITegiodos  ABudg AAAHAEIIIAPAXH
(Oeguvii-  toxetod Zda APIOMOY
Xewegv))  (log-20g, TOKETOY
3og-4og, GEPINHX -
S0g-60¢, XEIMEPINHZ
Tog-8oc, IEPIOAOY
290¢)
SG SG SG SG
Zivoho yevvnBévioy  FE* * ok NS
TevvnOévra Livra o o HE NS
TevvnOévra verpd ¥t * Y NS
Ovnouyevii o NS ok NS
Bdog tozetoouddag
ratd ™ yEvvnon NS B NS NS
Méoo around fdoog
#ord T yévvnon NS Ak ** NS
Anoyohaxtiougvae  FF* o HHE NS
OvnowdTna 1o-

AmOYUAUATLOUOU e ¥ TS NS
O¢gpuorgaoia NS NS - NS
amevBuougvoy

Avanvoéc/hentd Ty ¥ - NS

PMSG injection might have influenced the above
parameters, since an increase of prolificacy followed by
higher birth mortality has already been observed during its
use (Theau-Clement M., 1998). The minimum litter weight
and individual weight at birth were observed in the 1st —2nd
parity, slightly differing from the data of Rommers et al.
(1999), where the minimum values coincided with the 1st
parity. The lower birth weight of rabbits, born at the first
parturition, is due to the fact that does have not finished
their own body growth and because feed intake of the does
is lower than thereafter (Rommers et al., 1999). The
number of weaned rabbits was high in the first two parities,
almost equal to that of the parities =9th, despite the fact
that the milk production at the first parturition is low and
increases afterwards (Rommers et al., 1999).

Reproductive rate was not checked in the present study.
However, it should be taken into account in future similar
researches, since it may have contributed to the modulation
of the above results.

As confirmed by other studies, the high ambient
temperature had a depressing effect on the physiological
status and reproductive performance of rabbit does. These
results suggest that the high ambient temperature should
be considered as a factor impairing rabbit reproductive
ability and thus researchers should address its amelioration
through environmental, nutritional or genetic techniques.
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ATOTALQAYWYN NTOV WHQOTEQT AT’ GTL OTOUG ETOUEVOVS
(Rommers et al., 1999).

H 8vnowdmta tov Onhalévimv xovirhdiov dev -
EdOTN®E ATTS TV AVENOT) TOV AQUOUOU TORETHV OV, ROVL-
rhopntépa. ‘'Ooov agoed T BEQUOREAOTN TOU GMOUATOS Kot
TOV AELOUS TWV AVOTTVOGV/AETTTO TV ROVIXAOUNTEQWV OeV
Boébnray avtiotouya otoyelio ot dieOvi BLphoyoapic.

® Eridgaon tng arouxotntag tov {oev

H entidpaon tov mapdyovta autol oy onpoviiy o
Ohec oyeddv TIC eEETALOUEVES TARAUETOOUGE, XWOIC GUmS
va €yel pehemOel oe mapdpoles pelétec. Xt dteOvi Pu-
Bloyoapia dev avagépovtol otoryeia yia Ty enttdoaon
™G ATOUKOTNTOC.

O pnyoviouse g emidpaong tov vymiay Bepuoxrga-
oLV TOL TEQLPAALOVTOS 0T PUOLOAOYIOL ROL TNV OLVOITOL-
paywywy wavotta twv xovirhountépmv (Cervera and
Carmona, 1998, Xylouri et al., 1999, 2001, 2002, 2003) wsto-
el va dLoywELOTEL 08 AUETO ROl EUUEDO.

H dueon améxrpon twv Onluxdy vovirhomv otig vym-
Aéc Bepuonpaoiec exdNAdONxre ne dvodo g Bepuorpa-
olag Tov CAUATOS ®OL TOV AELBROU TOV AVATTVOMV/AETTO.
"ExeL empeforwbdel 6t g Oepporpaoieg peyolitepeg tmv
35°C, ot »Gvirnhot BElOROVTOL O RATATTWOT RO TAQOV-
owdCovv évtovn tayvmvora. Emedn, howtdv, oL tdpmtormot-
ot adéveg Toug dev elvan AeLTovQYLROT KoL TO TOUYWUID TOUS
euodiel my anwieia BepudTras, evepyomolotvion dhiot
BeouoEvBULOTLROT PN AVIoUOT TTOV dATTAVOUV OLERETY €-
VEQYELQ, TL.Y. TaUmvoLa ue artoTtéAeoua Ty eEdTuon ve-
000 amté T avamvevonkég 0d0te. "Etot, petdvetan 1 Oua-
0€owun evépyela mpog xdbe mapaywywn xatetOuvon
(Fayez et al., 1994a).

OL EUUEDES EMTTWOOELS TG OEQULHNG RATATOVIONS TV
ROVIXAOUNTEQMV atodIdOVTAL ®UQIWE 0TI PELWUEVT) RATA-
VAMDOT TOOPYIC, UE OTTOTEAETIOL TV HARY] COUOTLY] TOVG
ROTACTOON KO TH XoUNAY Toug amodotmdmra (Simplicio et
al., 1988b, Cervera and Carmona, 1999). Mia eEvjynon 6a
urtoovoe va, 00l amd ) uehé o€ emimedo eXTEOPY|C
twv Maertens xow De Groote (1990), 6rrov apatnevOnue
onuavTLrt] RElmo TS XATAVAAMONG TOOPYS TMV ROVIRAO-
NtV natd. T dudoreia Oepunrig ratamdvnong. To ye-
YOVOGS auTo elye wg amotéheoua ™) ueiwon e yohaxto-
mopaywyns (Maertens and De Groote, 1990).

‘O00V 0oEd OV TORETOOUAIM, VITORELTOL ROL CUTY
oV Gueom xow EUUEOT ETIOOOOT TV VYNADY BeQuonQa-
owv. Katd ta mpata otddo g epfouintg tovg Cong, ta
rovixhidia elvan Waitepa gvaiobnta oe avtég (Thatcher
and Hansen, 1993). MéyoL va yevvn0otv emmoedlovron €u-
UEDO ATTS TN UELOUEVT RATOVAAMOT TQOWY|S TS HOVIXAO-
untépog (Simplicio et al. 1988b, Marai et al. 1996, Cervera
and Carmona 1999) xow amd ™) Oeouriy xOTATOVNOY| TG
(Yeates et al., 1975). Metd n Ogopunni votamévnon emdod
Guesa 08 OUTd, LEWHVOVTOE T UETABoMxY Tovg dpaoTn-
owdtta (Marai et al., 2000) zow Epuueoa, eEattiog g wTTd-
onNg ™S Yohaxtomopaywyns g wntépag toug (Marai et al.
1996, Marai et al. 2000).

Table 4. Effects of period, parity order, parity * period
interaction and animals on rabbit does’ reproductive
performance and physiological status.

MAIN EFFECTS

PERIOD  PARITY PARITY *
(HOTAND ORDER ANIMALS PERIOD

COLD) (1ST-2ND, interaction
3RD-4TH,
5TH-6TH,
7TH-8TH,
=9TH)
SG SG SG SG
Total Born ok * o NS
Born Alive o o HEE NS
Born dead *EF ¥ Hry NS
Stillborn * NS R NS
Litter weight
atbirth NS # NS NS
Mean individual
weight at birth NS e % NS
Pre-weaning
Mortality LA ¥ Fre NS
Rectal
Temperature NS NS - NS
Respiration
Rate o * - NS

A cooling system could increase the number of live births
and permit a reasonable productivity during the hot period
(Crimella et al., 1994). Cool drinking water could be used to
reduce does’ rectal temperature and respiration rate (Fayez
et al,, 1994b), while some results suggest that the response
of does to high temperatures was poor when fed on a low-
energy diet, but was improved when a high-energy diet was
available (Cervera and Carmona, 1998). It was also reported
that treatment of does with zinc, copper, calcium or magne-
sium supplements, during the summer, decreased pre-
weaning mortality and increased litter weight (Marai et al.,
2000). The selection of thermo tolerant strains could be
based on body temperature rank classification (Finzi et al.,
1988).

Acknowledgements: The above research was financed
by the: Sixth Session of the joint Greek - Italian Committee
for the Scientific and Technological Co-operation concer-
ning the project: "HOT CLIMATE INFLUENCE ON
RABBIT REPRODUCTION AND EXPERIMENTAL
USE OF FROZEN SEMEN", 1999-2001. 4
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SuvenHS, oL VYMAES BEQUORQAOTES TTOU TTORATNEOTVTOL
™v xohoxrarpwi tepiodo oty EAMGOa, extdcg g »ata-
TOVNONE TTOV TEORAAOVY OTa Lador atd Thevedc evtmiag
(Xylouri et al., 2001), ouvioTOUY RO AVAOTUATLRG TAQA-
YOVTQ OTLS TTAQOAYMYLRES ATTOIGTELS TMV ROVIRAWY HOL &-
TUPAMAOVY THY TEQAULTEQW CUOTNUATLXY] EQEVVA YLOL THV O~
VILUETAOTLON TOUG.

O Crimella zow ovv. (1994) avapépel 6tLm eUBuon g
Bepuonpaoiag Twv Bahduwy To XaAORAlQL 08 AVERTA ETTI-
meda artd 1o Loda elye wg amotéheopo ™ Pehtimon Tov a-
oLBpoU Twv Covrovav yevvnBévtav xovirhdinv. Zmv Ai-
YUTTTO, 1] XOQT}YNON #QUVOV VEQOU TO RAAORALIQL OTOVE HOVI-
%hovg elye wg amotéheopa ) ueiwon g Beguorgaoiog
TOV ATTEVBVOUEVOU %O TOV LELOUOT TV AvaTTVOMV/AETTTO.
(Fayez et al., 1994b). O tp6mog dpdong opeiheta, agpevos
omv aEnon g duvardtrog eEdtuong g AavBdvovoag
OeQUATTOS RO APETEQOV OE REVTOLXT] OG0T OTO. ®EVTOX,
0epuoEvBoNs Tov vtoBakduov (Fayez et al., 1994b). Ta
ATOTELEOUATA OQLOUEVOV UEAETAV VTTOJELRVVOVV GTL OL
HOVIXAOUNTEQES AVTATIORQIVOVTAL XOAUTEQX OTLS VYNAES
Bepuorpaoies, Gtav OLATEEPOVTOL UE OLTNEETLO OVENUE-
vou evepyelarov meplexouévou (Cervera and Carmona,
1998). H ovuminompatizy xoenynon ogetdiov tov yev-
doyvov, Belivot yakrov, 0EeLdiov Tov aopeotiov 1 Oet-
i®o¥ payvnotov oe Onhurd s g ®ahoraQvEg ouvoni-
%eg MS Avytmrov ratéinEe oe aiEnom tov fdooug yévvn-
01 TS TORETOOUADOE ®OL Pelwon g BvnoudTntoag ®otd
10 Onhaopd (Marai et al., 2000). “Etot, 1) emhoyni og mog
™V alEnom g Tpooauoyric o Beppoaviertindtra, og
oVVOUAOUS UE RATAAANAY TEOTOTO(NON TV OLTNEECTMV
UWITOQEL vaL 0N YN OEL 08 iENOT TN TTOLQOY YIS, CROUT KOLL
®ndTw antd g Suoueveic ovvores Twv VYAV Beproroa-
ov Tov epLdhhovroc (Finzi et al., 1988).

A6 mv ggyaoio o, ovurtepaivetal Gt 1) enidoaom
TV Oepuorgaoldv g Heouviic tepLddov (Mdlog-Oxrt-
Boog) oty EAAda elye g amotéheoa T peimon Tov ov-
VOMHOU aoLOUOT TV YEVVNOEVTMV RO TV TAVTMV YEVVI-
08vtov, meQimov ®atd va ®ovirhidLo avd ToreToondda,
%aBADG now ™V AENON TOV AELOUOT TV VERQDV YEVYNOE-
viwv roL Tov Ovnoryevav. To fdoog twv rovixhdiwv ra-
Td. T YEvvnon dev mopovoiaoe duapod weToEl Twv 000
TEQLODWV EVA 1] BVNOLUGTNTA RATA TOVE ATTOYAAORTLOUOTS
™¢ Oeowvric TeELGdOU avENBNxE, ne amoTéAeoUa VA HELW-
0el 0 aELOUGE TV amtoyaharTloBEvioy ratd ™y tepiodo
avt. H Bepuonpaoio tov amevBuouévou dev diépepe ue-
TaEV v S0 TEELEdmV, dLépepe Sumwe onuavTird o aQLl-
UGS TV AVOTTVODV.

Evyaguotieg: IToog m I'TET yo ™ yonuatoddmon mg
moovoag E0eVvag ot TAAloL TOU dLUEQOTVE TEOYEAU-
uartog EMadog — Italiog ue titho: "Hot climate influence
on rabbit reproduction and experimental use of frozen
semen", 1999-2001.

ITpog tovg LLoXTI{TES ™S EXTEOPTS, SOV EAafe XD
1 £0EUVA YLOL TNV EVYEVIXT] TTAQOYMENOT TmV OToLyElwv. [
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