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H e&uyiavon wwv Konpoowpov and
napdorta

I'. @eodwpdnouiog

IMEPIAHWH. O1 xonpoowpoi ou GUyKevIp@vovtal oug Ktvo-
TPOPIKEG KAl IITNVOTPOPIKEG EKPETAMAEVOEIG PIIOPE] Va anmoteAé-
oouv eotieg petdSoong napactuk@y voonpdtwy kai arta yia my
unof&Bpion tou nepifdrdoviog. Ltnv napovoa epyacia napou-
o14Covat o1 S1dgopeg pédodor Srayeipiong twv konpoowpdv mou
ug kabiotolv uyelovopkd ka1 nepifardoviodoyikd acpareic. Eni
mAéov, napouotdletai to vopixé miaioto oe eBvikd ka1 evpwnaixé
eninedo nou S1éner t Siayeipion ka1 S1éBeon 1wV KonpoowpPWV.

Aé&erg eupempiaong: Konpoowpdg, [Tapdorto, E§uyiavon

EIXAT'QI'H

H gxtoogpn ONAAoTIRGOY %o TTHVEY €XEL MG ATOTENE-
OULOL TNV TTAQOYWYT] ONUCLVTLRMY TTOCOTHTMV ROTEOV. ZUU-
pava ue mv artdgpaon 96/103/EK mc Emtpomc twv Ev-
pwmairdv Kowotitov "wg ®émpog voeitan »ale uiyuo we-
QUTTOUATOV 1i/7a 0Vemv dlyNAwV, LITTOeLddV /1oL Tov-
Aepurdv pe 1 xwois otomuvy" (Emttpom| twv Evommaixav
Kowomijtwv 1996). Evad oto mapehOGv n vémpog eBewpei-
70 ommovdaio HECO YL T AITTavoT TV ayedv, orjuepo He-
weeltou TeQLIoGTEQO WS artdPhnto (Hawkins 1978, Mackie
et al. 1998). OvA6you yu cv| Tnv odhhayn aviihnymg elva
TO YOUNAG ROOTOS TWV YNIADY MITOOUETMV OTUEQCL ROALT)
EVTUTIXOTIOMNON TV EXTEOQPMV, GTT0V HEYAAOS aLBude Lo-
WV EXTEEQPOVTOL OE TEQLOQLOUEVO XDQO UE ATOTELETUAL VAL
oEvvovtan Ta tpofhrjuata duarxelotong e xémeov. Ot xo-
TQOOWEOL TTOU GUYKEVIQDVOVTAL OTLS KTIVOTQOPLRES HALL
TTNVOTQOPIRES EXUETAMMVEVOELS WITOQET VAL ATTOTEAEGOUVY €-
OTiES UETAOOONS VOONUATMY %ot Tl Yol TV VToPadm-
on tov epLdriovtog (Walton and White 1981). T to A6-
Y0 auT6 Exovv ovomtuyOel dudpopeg uéBodot duoyelolong
TMV ROTROTWEYV TTOV TOUG RAOLOTOVY VYELOVOUHRG, RO TTE-
oparhovurd aopahreis. Eni mhéov, €xel BeouoBemOel éva
vouxo mAaiolo o€ e0vVIrG 1o VPTG eTtimedo o dié-
steL T duayelolon xa dLdBeon TV ROTEOCWOEMV.

AVAOKOINON
Review article

The sanitation of farm animal
manure from parasites

Theodoropoulos G.

ABSTRACT. The farming of animals results in the production of
considerable amounts of manure. According to the decision
96/103/EC of the European Community Commission "manure
means any excrement and/or urine of cloven-hoofed animals,
equidae and/or poultry, with or without litter". While manure was
considered in the past as a valuable medium for fertilising farm lands,
today it is considered mostly as a waste. The reasons for this change
of perception is the low cost of chemical fertilisers today and the
intensification of livestock farming, where a large number of animals
or poultry are raised in a limited space resulting in severe problems of
manure management. The accumulation of manure in animal and
poultry farms may be a source of transmissible infections and a
reason for environmental degradation. For this reason, various
methods have been developed that make animal manure hygienically
and environmentally safe. In addition, a legal framework, governing
the management and disposal of manure at the national and
European level has been established. Pathogenic parasites that have
been found in slurry of bovines are oocysts of Eimeria sp., eggs of
Trichostrongyloidea, Strongyloides sp., Oesophagsotomum sp.,
Dictyocaulus sp., Trichuris sp., Dicrocoelium dendriticum,
Moniezia sp., Fasciola sp., and Toxocara vitulorum. Pathogenic
parasites that have been found in slurry of swine are oocysts of
Eimeria sp., cysts of Balantidium coli and eggs of Ascaris sp.,
Oesophagostomum sp., Strongyloides sp., Hyostrongylus sp.,
Trichuris sp. and Fasciola sp.. Parasites that have been isolated in
manure of poultry are Eimeria sp., Histomonas sp., Ascaridia sp.,
Heterakis sp. and Capillaria sp.. Generally, parasitic eggs are
protected from environmental conditions by their shell, but very few
of them can survive in slurry for more than 85 days. The parasitic
diseases that are transmitted by manure to animals and poultry may
be due to protozoa, such as coccidiosis and balantidiosis or
helminths, such as ascariosis, ancylostomiosis and trichurosis. The
pathogenic parasitic organisms found in manure have different levels
of resistance to various environmental factors and their infectivity
may persist from some days to weeks or even to many years.
Therefore, it is not certain that the mere storage of manure will result
in its sanitation. For this reason, various sanitation methods of
manure are used. The aerobic digestion results in temperature
elevation and sanitation of manure. The parasitic eggs and larvae are
not inactivated at these temperatures, but the storage of manure for
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OI KOIIPOXQPOI QX EXTIEX ITAOOI'ONQN
IAPAXITQN

Yrohoyiletar ST apreTég exotoviddes aoféveleg umo-
00V va. petado0ovv peta&l v Lhmv o Tdvem o exa-
6 PtoEotv va uetadoBotv ard to Lha otov dvBomro. Ot
ALTLOAOYLXOT TTORAYOVTES CUTMV TwV AOBEVELDV TTOM OU-
¥ V4 arofdrlovtol pe ™V #ATEo ®ou To 00 LHmV TTov a-
oBevouv 1 elvon popeis. H mapovaia nat o apuuds dumg
TOV TOOOYOVMY 0QYOVIoUWHY OTNY ROTO emtneedleTan o-
76 dudgpogovg mapdyovies (Walton and White 1981,
Strauch 1988).

H »dmmpog mov oukhéyeta ue oTomuvY ©o agiveTaL vo
CupwBel aepdfra elvar amalhaypuévn amé Toue TEQLOOE-
TeQOVS Ta.H0YSGVOUS 0YavIopoUe. Zvvifwg Spmg oty
TTAEN, N ®OTEOS AVOUELYVIETOL [LE OVQA KL VEQS RO Ol
opfdhhetan o€ VoY nopgn. H némpog avt eivar avae-
6P waw dev Luudvetan, pe omotéleopa oL TafoyGvoL 0p-
yoviopol va uny roraoteégpovrat. o to Adyo avts €xouv
avortruy el unyovirég uéfodot draymELopot 1 aeQLouot
™G ROTEOV TTOV EVVOOUV TV aedPra Chuwon (Blake et al.
1991, Cole et al. 1999). Ou €pgvveg yLa TV TOQOVOIN TAL-
BoYOvVOV 0QYAVIOU®Y 0TV XOTTEO TOV ONAAOTIREY RO
TTNVAV VAL TTEQLOOLOUEVES ROL OL TTEQLOOGTEQEC AVOLPE-
povtow ®veilmg otg calpovérhes (Jones 1980).

Ta maboydva tagdatta mov €xovv Peebel otig vda-
Q&lg ®OTEOVE TV Bo0eduiv elvan oL moxrvotels ™mg Eimeria
sp., 1o avyd twv Trichostrongyloidea, Strongyloides sp.,
Oesophagostomum sp., Dictyocaulus sp., Trichuris sp.,
Dicrocoelium dendriticum, Moniezia sp., Fasciola sp., nou
Toxocara vitulorum. Zug vOAQEC ROTEOVE XOTEWV EXOUV
Boebet wonvoters g Eimeria sp., 1o Balantidium coli now
oyd. twv Ascaris sp., Oesophagostomum sp., Strongyloides
sp., Hyostrongylus sp., Trichuris sp. von Fasciola sp. A »6-
TTEO TOVAEQLRMV EXOVV ATTOUOVWOET TO avaTaQaywyLrd
otowyela twv mogoaottwv Eimeria sp., Histomonas sp.,
Ascaridia sp., Heterakis sp. vou Capillaria sp. T'evixd, to aw-
YA TV TOQACTTMV TROOTATEVOVTOL 0Tt TS TTEQLRAANOVTL-
%EC OUVONrES e TO REMPAS TOUG, OAAA TTOMD Aiya ooty
va empLdoovy tdve axd 85 nuépec og vdan ®OTEO
(Walton and White 1981, Burger 1982).

METAAOZXH HHAPAZITIKQN NOCHMATQN ME
TOYXZ KOITPOXZQPOYZ

O %ivduvog petddoong TafoyGvwv 0QYOVIOUMDY UE THY
%38mEo ota Ldha eivon ueydhog AOym tmv ueydAwmv Tooot-
TV ROTQOU TTOV TTAQRAYOVTAL OTLS KTNVOTQOPLRES RO TTTN|-
VOTEOPLXEC eyrataotdoels. [ mapdderyua, vitohoyiCe-
T ST eToLa Toaywyn xomeov oug HILA. etvon 1.702
erat. tovol, oty [eppavia 191 exart. tévol xat ot Meyd-
A Boetavia 80 exart. tévol. H petddoon tmv taboydvav
0QYAVLOUMV U TNV RGO 0T ONhaoTind %o to Tenvd ei-
vou Suvatdv va yivel pue do tedmovg: Aueon uetddoon ué-
o0 o€ Pt otofnt] eyratdotaot 1 §uueor petddoon pe-
T0EY OTAfMRGV EYROTOOTATEWY 0TV (dLa TTVOTEOPLXY
1 #voTEoPwy] wovdda 1 o€ dapoeeTvés wovddeg

2 months secures the inactivation of all parasites. During storage of
liquid manure, the temperature that is developed is not high and for
this reason the pathogenic organisms survive for a long time period.
On the other hand, the presence of urine in liquid manure reduces
the survival of pathogenic organisms due to the detrimental effect of
pH. The higher the pH, the shorter their survival time is. Studies on
the disinfecting activity of anaerobic digesters have shown that
oocysts of Eimeria tenella are inactivated”, while encysted larvae of
Trichinella spiralis are still infective after 16 days. The sanitation
physical methods that have been used are high temperatures drying,
electro-chemical methods, sound waves and ultraviolet or radioactive
waves. Thermal processing (pasteurisation) at 70°C for 30-60 min.
is used in some European countries, such as Germany and
Switzerland for liquid manures used as fertiliser on grasslands during
summer months. With this method the cysts of Entamoeba
histolytica50°C after 5 min. and the eggs of Ascaris lumbricoides are
destroyed at 50°C after 5 min. and at 55°C after 7 min. Satisfactory
sanitation is achieved also by drying and radioactive radiation with
Co® at a dose of 0,3-0,4 Mrad. The advantages of sanitation with
radiation are the constant quality of the result in contrast to the
biological sanitation, which is not constant, the fewer breakdowns of
the equipment in contrast to the thermal method, the simple
operation of the installation and the lower energy demands compared
to the thermal method. However, all these methods are still
experimental and are not used in practice for the sanitation of
manure. The legislation of 26-3-1936 stipulates that, in case of
emergence of a disease of mandatory declaration, manures should be
burned or disinfected with the use of a disinfectant, unless the nature
of the disease mandates the use of a special disinfectant, following the
decree of the veterinary administration of the perfecture (Article 17).
The decision 96/103/EC of the European Communities governs the
trade and import of manure in the country members of the E.U.
Generally, the trade and import of unprocessed manure of species
other than poultry or equidae is prohibited, apart from certain
exceptions. The trade and import of unprocessed manure of equidae
is not subject to any animal health condition. The trade and import of
processed manure and processed manure products is allowed subject
to certain hygienic restrictions. In none of the above cases parasites
are a reason for hygienic restriction.

Key words: Manure, Parasite, Sanitation

(Walton and White 1981) (Ewrdveg 1, 2 nou 3).

To TaEaoLTnd VOORUATA TTOU UETAOIOOVTOL UE TOVS
AOTEOOMEOVE 0T0. Lo UITOEL VoL ogpelhovtal 0€ TEMTO-
Cwa, drtmg roxrxdimon row faravidinon 1 oe EMuvieg G-
WS AoRAQLOTWON, aryrvAooTopimon rot ToLxoveimon. H
UETADOOT TMV VOOUATOV LE TOVG ROTROCWQEOTS eEaQTd-
To aTtd 1o £(00¢ TOL TABOYGVOU TAEAYOVTA ROL T OUYHE-
VIQWOT] TOV OTOV ZOTIROOMEE, T WX Loy xAwoida xat
™V emeEEQYA0ln TOV 1OTEOOTWQEOY, %L At TV eVTtdOEgLn
v Lhwv. Zg TeQimrmon e1ong g #Smeou yuo Altavon
OTOVG AyQOUC, 0 ®{vOuvoc uéhuvong yia ta Loa eEaptdran
artd TG oVVOrES ™C TEQLOYNS OIS TNV ETTOYN, TLS ROLQL-
%€g ovvONreg vaL ™ PAdoton. O xivduvog elvan punpdte-
00¢ Gtav dev urdpyel PAdomon. AviiBeTa, o ®ivOuvog pé-
Mvong eival peyaditepog 6tay vitdeyeL PAGoToT ®oL L-
draitepa aTovg foandtomoug, Yot T Lda polivovio
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S1POPETIKOV
pov(xBImv r
l ¢ l Abdpara and kowoTeg Kot
- epyootloln
Apeon petadoon ‘Eppeon petadoon péon avlphnwv, !
HéGa OTN poVada {hwv, epyareinv, amoppiupdrev, i
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{oav !
1
] 1
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1
1
1
1
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! Mo)vopéveg Lootpoeég
1
1
Aypotika {da !
i
Ewova 1. Toomor uerddoons maboyovav ogyavioudv ue amopinta ayQotixnis xai un TeoéAevons
Livestock wastes Other wastes
Manure Other liquid or
/ \ solid wastes Non agricultural wastes
(e.g. milking
Transmission Transmission silage efficients
within farm between different etc)
farms / l

l l l / Residential and industrial

Indirect transmission by man, » wastes

Direct .
L animals, tools, dust, water, feedstuffs i
Transmission ; :
e and wild animals
within farm

Contaminated feedstuffs

Farm animals

Figure 1. Transmission routes of pathogenic organisms by agricultural and non-agricultural wastes
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Y
rl‘l Water_-|~—V
» Air <
Dust >
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Figure 2. Direct transmission routes of pathogenic organisms by manure within an animal or poultry farm installation

anevdelog amd ™ yAon dtav féoxovy (Tsanov and Petkov
1985, Roesicke and Greuel 1992, Plym-Forshell 1995, Juris
et al. 1996).

3. MEQOAOI EEYITANXHE TQN KOITPOXQPQN

O aboydvol apaottirol ogyaviopol Tov Belorovro
OTOVE KOTROOWEOVE EXOVV OLaAQOQETLXY avOeRTIRGTN T

0Tovg dLdoovg TEQRAMMOVTIROUE TTOQAYOVTES RO 1] HO-
MopaTrGTTd Toug PTOQEL VoL SLOEHRETEL 0Tt UEQIXES 1)-
uépeg uéyotL efOouddES, UVeC 1] ardua ®oL AQRETA Y00-
via.. Etopévog dev eivar olyovgo 6t pe mv amhyj amobi-
AEVON TWV ROTEOCWEMV Ba emitevyBel n eEvylovor] tovg.
T 1o AGyo awtd yonowpomototvton didgpoges uébodo &-
Evyilavong tov xompoomedv (Walton and White 1981,
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Figure 3. Indirect transmission routes of pathogenic organisms by manure within an animal or poultry farm installation
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Tsanov and Petkov 1985, Roesicke and Greuel 1992, Plym-
Forshell 1995, Juris et al. 1996).

1. Xtepeol ®ompoowgoi

Kémpog ymois otomuvii dev umopel va vtootel 0es-
Bra Topwon. Eropévme amatteitol 1 mpoobixn dyvoov,
TTOLOVIOLDV, UMMMV HATT., DOTE VoL ETTEVYOET 0EQLOUAS RO
ev ovveyela Lpwon. H agpdPra Toumon mporakel dvodo
™ OEQUORQUOTACS UE OTTOTEAEOUOL TV OTTOATHOVOT TG %O~
mpov. H Bepuoxpaocia mov avamtiooetol ®atd v aepod-
Bra Coumon elvar 10° C vymidtepn o’ 6,TL 0TV 0vVOEQS-
Bra. Ogpuorpaoies 50-70° C nataotpépouvy GAha ta abo-
vyéva Paxrtola xow Toug TafoyGvous Love eXTOS a6 Toug
Baxtoraxrotc ondpovs. H amoAbuavon e otepeds ®6-
OV gmLTuyydvetal uetd amtd 3 efdonddes ratdAning a-
mobirevong. Ta avyd xat T TEovupgLrd oTddL TmV mTa-
paoitmwv dev roTaoTEEPOVTUL 0TS BEQUORQAOTEC OVTEG,
oMG 1 aToBREVON TV ROTEOCWEMV Yo 2 uives eEa-
opaiileL v rataoTEoEn GAmv Twv Topacitwv (Walton
and White 1981, Blake et al. 1991, Robertson 1977, Strauch
1983, Bryan 1979).

1I1. Ydapeic ®omgooweoi

21 SLdEELD ATTOBMHEVONS TMV VIAOMV KOTTEOCMEWV
1 Beouoxrpaoio Tov avarticoeTal dev elval VYNAY raw YU
AT 0L TABOYGVOL 0QYAVLOROT ETULRLDVOLY YLOL HAHOG X QO-
viré dudomua. H mopovoio Sumwg obpwv atovg vdapeic
ROTEOOMEOUE UELDVEL TO XOGVO eTUPlwOoNS Twv TaBoys-
VOV 0QYAVLOUWYV, YTl ueydho QOAO 0TV ®ATOOTEOMY
tovug tallet to pH. ‘Oco mo vynhé eivan to pH 1600 Mo
oUvTouog elval 0 X6Vog ELPIMONS TOUE.

e meQImTMaN XENONS TV VIAQDY ROTQOTMEMYV YLOL
AMrravon ovviotdvTol ta ®atooL:

® Xonon og ®allleQyNOLLOVS ayQoUc Gyt SUmS Yo
TEOLGVTA, PEEOHLOG KATAVAAWDONG

® No un yivetou o1om o€ Boordtomovg

e meplmtwon yoriong og fooxrdtomoug Ba meémeL:

® OLvd0elc ®OTEOOMEOL VoL aroBnrevovron Yo 60 M-
UEQES TTOLV ATt TNV (QY]ON TOUG

® Metd ) Mrwavon va uny emtpémeton 1) foxnon yuo
30 nuépeg

® H féonnon va emtpémnetol og evijAna 1j avBlexund
Lda

OL oVoTdoELS AUTES 0POEOTV VOPELS ROTEOOMEOVE
0TS RTNVOTQOPLRES LOVAIES UE PAUVOUEVIRG, PUOLOLOYL-
%d Cda. Ze meglmrmon amodederypuévng udhvvong tmv Lo-
MV UE VOONIOLTOL VTTOYEEMTLRYS dNAmONG, TGTE aateital
eEuylavon ue dudpopovg tpdmous (Bruce et al. 1982):

E&vyiavon ue ynuixd uéoa. e meQimumon emdnmunady
voonudtmv 1 eEuylavon Tmv vdaEMOV ROTROCWEMV ETTL-
Toyxdvetol evidg 3 nuepdv pue tpootixn 3 Kg goouding
(40% oppardetdn) avd m’. Ta ralitepa amoteléopatoa
emtuyydvovtol edv 1o pH givon 6.5-8.0. Adha ynund ué-
QL TTOV UITOQOUV VAL YONOWOTOm 00V ne ®ahd amoteAé-
opora givon 1o yohdxtwua aopeotiov wow 1o CaCN, o€ mo-

odtna 60 wou 20 Kg/m’® yua emrd nuépeg avriotouya. Zv-
YRERQUUEVA O AOPBEOTNG EYEL URQOPLORTGVO RO TOQAOL-
TorTéVo dpdon Adyw aviymong tov pH twv vdadv %o-
TEOOMEMV 7oV TTROROAEITOL et TV Ttpoothijxn Ca(OH), 1|
CaO. Ta mapdywya Tov yhmeiov dev oUVIOTAVTL YLOTE ot
TOOVVTIDEVTOL ROl ATTOLTOVVTOL UEYALES TTOOSTHTES RO UE-
vdhog xe6vog dpdonge. Emtiong to navouxd vdtouo dev mé-
TEL VAL YONOLUOTOLE(TOL YLOTE WTOQEL VO ROTAOTQEWEL TO!
QUTA.

E&vyiavon ue prodoyinés-teyvinés uedodovs. O uébo-
O0L QUTES XONOLUOTTOLOTY TeY VIR Héaa Yo Ty EvapEn Bro-
AOYLH@V SLEQYOOLDV TTOV OTTOOVVOHETOVY TOL 0QYaVIRA UAL-
%d v eEovdetepuivouy g oouéc. To tehevtaio avtd ya-
QARTNELOTLRG EIVOL ONUAVTIRG VLA TAL VOOLQT] ®OTTQAVCL TTOU
TROEQYOVTOL ATTS XOLROOTAOL, ETTELON EYOUV LOLAITEQN OV-
odpeot oowj (Mackie et al. 1998). O uéfodor avtég ei-
vou agQOPLeg 1 avae GPLES.

Zug aelfreg ueBGI0UE YENOLUOTOLOVVTOL U aVIiLaL-
T TOQOYTNS AEQA OTA VAN ROTEAVO TEORAADVTOS UL-
%oPLoxn Toumon ot eEvylavom. Ze pebsédovg Sumg Grrov
0 0EQLONGS YIVETAL HOVO OTNV ETUPAVELL TWV VOAODV HO-
Edvay dev emmTuyydvetan eEVylavor ®ou TEETEL VAL XON-
owporton8ouv diha uéoa. Mia dAn uéBodog yonouormot-
et Oeoud agpa (u€Bodog Fuchs 1) rotating aeration 1j liquid
composting 1} hot aeration). O agQLopdg yivetor amd pn-
KAvnua avthiog ®ow avadevong te opLevTLa TTeQiyLo IOV
Botoxeton puBiopévo oe otabepd Pabdog pe ™ fonbeia
motjoa. H uéBodog vt avomtiybnxe apyind yio my e-
Eovdetépwomn g oouig Tmv V0ROV ROTEAVMVY aTtd T
yotpootdowa. H eEvylavon tov vdapvv rompdvov and
XOLQOOTACLO UTOQEL vaL Y{VeL LETA amd aeoLoud 3 NUeQMV
otovg 50°C oe pH 8,5.

Zug avaedpreg ueBddovg eEuyilavon emruyydvetal
uévo av vrdpyeL avodog g Beppuoxpaoiog GrTws oTo ov-
otjuata oeaywyngs pro-agpiov. Ot uéBodol Spumg avtég
elvor axSpo VTS HEAETN YO TO AV WITOQOUV VO XONOLUO-
omBovv yia eEuyiavon (Weiland 2000). [dvrog, ot pe-
Aéteg g eEuylaviiriic dpdong g avaedfrag Topmong
Boénre St oL wonvotelg g Eimeria tenella adpavomol-
otvrtar (Lee and Shih 1988), eva) ou ®ioTtelg pe meoviupes
Trichinella spiralis €EaxnohovBoUv va elval HOAOUOTIRES
petd and 16 nuépec (Fitzgerald and Prakasam 1978).

E&vyiavon ue puoixés uedédovs. OL SudgoQes QuOoLtrég
uéBodot wov €xovv yonowwomomBel elval n artoEneavon
og VYmAEg Bepuonaoies, oL nhextoo-ynuixés péBodot, o
OXOVOTIRA HUUATA RO OL VTTEQLADELS 1] QALOLEVEQYOT OXTL-
vofolieg (Bryan 1979).

H Oeouusij eme&eoyaoia (maoreoiwon) otovs 70°C yua
30-60 min. yonowwomoreital o pepuéc Fupmmainég xo-
&g 6mmg ot Teppavia vow v EAPetio yuo ) yorjon vda-
QMY ROTTRMV WS MITAOUO OTOVS 0y oUG 0TOVS BEQLYOTS -
vec. Me ) uéBodo avtr| ov wioteic Entamoeba histolytica
rataoteépovrat otovg 50° C petd amd S min. zou to avyd
Ascaris lumbricoides nataotpégpovrial otovg 50°C petd a-
716 5 min. »ow otovg 55°C petd asté 7 min.
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I. @EOAQPOIIOYAOX

Mivaxag 1. MéBodol eneEeQyaoiug OmTQOOmEMY

Table 1. Processing methods of manures

M¢€00dog eneEegyaoiag Xyoha Processing methods Comments

Kadon TTohvddmavn yLo ®GTEO P Heydro Burning Very expensive for manure with high
TTOC00TO VYQUOIALG. moisture content.

Amo&rjpavon KordAAnin yio #6700 menvav. Drying Suitable for poultry manure. The
O amatovpevog unyavirdg eEomMonds required machinery is available in the
VITAQYEL OTO EUTOQLO market.

Mnyavindg duomplopds Kardhniog yia vdaeis #0mpoowpoig
e Tavm ad S% oteged.
O amatovpevog unyavirdg eEomMonds
VITAQYEL OTO EWTTOQLO.
Buohoyu eneEepyaoia
Agpdfa Kordhnkn yro vdageig xompoomovs.
O astatovpevog punyavinds eEomhonds
vrtdoyet dtabEoiog 0To eUTToLO alhd
elval anLpog.
Avaepdfo Kardhnin yio vdageic ®0mQoowovg.
IIpog to apdv elvan o melpapaTind
otddLo.
Zpmon Eidog aepdprag emeEepyaoiag.
Amoutel v moothixn dyvov 1j dhing
g voatavOodrmy.

Iravomomuny| eEvylavon emtuyydveton emiong pe v
anmo&fpavon »aL ™ eadievepyd axtivopolio pe Co” og
d60m 0,3-0,4 Mrad. Ta mpoteprjpnarto g eEvylavong ue a-
»uwvofohia elvan ) otaben moLdTTa Tov aoTeAEoUaTog,
oe avtiBeon pe ™ Proloywr eEvyiavon mov dev elvon ota-
B0, oL Arydtepeg PAAfes Tmv unyavnudtmy oxtivopoliog
oe avtiBeon ue ™ Bepuunii uéBodo, 1 arthij Aettovpyia g
EYROTAOTAONG KO OL WRQOTEQES EVEQYELORES ATTAULTOELS
oe oUyroLon ue ™ Beopxrn uéBodo. ‘Oheg Sume avTég ot
UEB0dOL ElVaLL TELQAUATIXES 1] OLLOVOULRG, OLOVUPOQES KOLL
dev yonowpomototvral oty TEdEN Yo Ty eEuylavon twv
rompoowe®v (ITivaxag 1).

Toybovoeg dLaTAEELS YL TOVS XOTEOTMEOVS

To Baowuxd Avdtorypa tg 26-3-1936 naBopitel 6L o

TEQUTTMON EUPAVIONS UETADOTLHNG VOOOU VTTOYQEWMTRNG

MAWONG 0L #OTEOCWQEOT rataxaiovrol 1 aolvuaivoval
1ATOMNAWOG 1E X101 ATToAMROVTLROU, EXTOS EAV €% TNG

Mechanical separation Suitable for liquid manures with more
than 5% solids. The required
machinery is available in the market.

Biological treatment

Aerobic Suitable for liquid manures. The
required machinery is available in the
market.

Anaerobic Suitable for liquid manures. Presently
experimental.
Digestion Type of aerobic treatment. Requires

the addition of straw or other source of
carbohydrates.

PUoEmS ™E VEOOU OTALTETOL 1] Y QT[0T WOLAITEQOV OTTOAV-
mavTLroU PeTd amd yvoudtevon e Nopwormviatourig
Apynic (ApBpo 17) (Ymovpyelov T'ewoyiag 1970).

H odnyia 96/103/EK twv Evpwmaindv Kowotitov za-
000(CeL TOVS GEOVE YLt TIC CUVOAAAYES RO TS ELOAYMYES
%3mov otg xdees wéEM ™s E.E (Emtpory tov Evpmmai-
2V Kowotijtawv 1996). Tevird oL ouvolhay€g nou oL gloa-
YOYES 0RATEQYOOTNE ROTEOV eV AAWV OTtd TaL TTOUAE-
QURA 1O TAL LTTTTOELDN ATTAYOQEVOVTOL EXTOS RATOLWV OT)-
TV eEapéoemv. OL ouvarhayég nat oL ELOAYmYES OxaL-
TEQYAOTNE ROTEOV LTTOELIMV OEV EXOVV RAVEVA VYELOVO-
xS EQLOQLOUS. Ot CUVAAAALYEC HOAL OL ELOAYWYES UETOL-
TOLNUEVNC HOTTEOU KAL UETATONUEVDV TTEOLGVTWV e Pd-
N TV ®OmEO emTEEmovTaL Vo Tpoimoéoeis. Ze roud
QATT6 TIE TTAQOITANV® TTEQLTTMOELS TOL TTALOAOLTOL OEV OVOLPE-
QOVTOL 1S AL{TLO VYELOVOLROU TTEQLOQLONOY. [

BIBAIOI'PA®IA - REFERENCES

Blake J, Donald J, Magette W (1991) National Livestock, Poultry and
Aquaculture Waste Management: Proceedings of the National
Workshop, Kansas City, Missouri, 29-31 July 1991. American
Society of Agricultural Engineers

Bruce AM, Havelaar AH, L’'Hermite P (1982) Disintection of
Sewage Sludge: Technical, Economic and Microbiological
Aspects. Commission of the European Communities,
Directorate-General for Science, Research and Development.
Proceedings of a Workshop held in Zurich, May 11-13

Bryan EH (1979) Workshop on the Health and Legal Implications of

Sewage Sludge Composting, December 18-20, 1978. Division of
Problem-Focused Research Applications, National Science
Foundation

Burger HJ (1982) Large-scale management systems and parasite
populations prevalence and resistance of parasitic agents in
animal effluents and their potential hygienic hazard. Vet
Parasitol 11: 49-60 _

Cole DJ, Hill VR, Humenik FJ, Sobscy MD (1999) Health, safety,
and environmental concerns of farm animal waste. Occup Med
14: 423-448

TEPIOAIKO THZ EAAHNIKHZE KTHNIATPIKHE ETAIPEIAX 2003, 54(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2003, 54(2)



THEODOROPOULOS G.

153

Commission of the European Communities (1996) Commision
Decision of 25 January 1996 (96/103/EC). Official Journal of the
European Communities No. L 24/28, 31-1-96, 1996.

Emrpomyj twv Evpwmaixmv Koworijtov (1996) Ardpaon g
Emtpomic g 25 Iavovapiov 1996 (96/103/EK). Exionun
Eqnuepida twv Evporaindv Kowotjtwv Agud. L 24/28, 31-1-
96

Fitzgerald PR, Prakasam TB (1978) Survival of Trichinella spiralis
larvae in sewage sludge anaerobic digesters. J Parasitol 64: 445-
447 -

Hawkins JC (1978) The handling of animal wastes. Vet Rec 102: 162-
165

Jones PW (1980) Health hazards associated with the handling of
animal wastes. Vet Rec 106: 4-7

Juris P, Toth F, Laukova A, Plachy P, Dubinsky P, Sokol J (1996)
Survival of model bacterial strains and helminth eggs in the
course of mesophilic anaerobic digestion of pig slurry. Vet Med
(Praha) 41: 149-153

Lee MR, Shih JC (1988) Effect of anaerobic digestion on oocysts of
the protozoan Eimeria tenella. Appl Environ Microbiol 54: 2335-
2341

Mackie RI, Stroot PG, Varel VH (1998) Biochemical identification
and biological origin of key odor components in livestock waste. J
Anim Sci 76: 1331-1342 B

Ministry of Agriculture (1970) Directorate of Veterinary Services,
Division of Infectious Diseases. Compendium of Legislation:
"Measures of prevention and eradication of infectious diseases
of domestic animals". National Publishing House, Athens.

Plym-Forshell L (1995) Survival of salmonellas and Ascaris suum cggs
in a thermophilic biogas plant. Acta Vet Scand 36: 79-85

Robertson AM (1977) Farm Wastes Handbook: problems,
propetties, storage, handling and use of by-products from housing
farm livestock. Aberdeen: Scottish Farm Buildings Investigation
Unit

Roesicke E, Greuel E (1992) The survival ability of salmonella,
coccidia oocysts and ascarid eggs in laying hen feces from
different housing systems. Dtsch Tierarztl Wochenschr 99: 492-
494

Strauch D (1983) Hygienic problems of animal manures: proceedings
of a joint workshop of the EEC, Expert group "Communicable
Diseases Resulting from Storage, Handling, Transport and Land
spreading of Manures. Stuttgart: Institute fur Tiermedizin ung
Tierhygiene, Universitat Hohenheim

Strauch D (1988) Discase agents in feces and their epidemiological
significance. Tierarztl Prax (Suppl) 3: 21-27

Tsanov TS, Petkov N (1985) Parasite egg development during
methane fermentation. Vet Med Nauki 22: 58-62

Walton J.R., White E.G (1981) Communicable diseases resulting
from storage, handling, transport and landspreading of manures:
A workshop in the EEC programme of coordination of research
on effluents held at the Tierarztliche Hochschule, Hanover, West
Germany, 4-6 November 1980. Commission of the European
Communities, Directorate-General for Agriculture, Luxembourg

Weiland P (2000) Anaerobic waste digestion in Germany - status and
recent developments. Biodegradation 11: 415-421

Yrovpyeiov Tempylag (1970) AetiOvvoig Kmyviartouxrg, Tuqua
Aoumddv Noonudtmv. Zuihoyi Ioyvovomv AvatdEemv: "Tleol
UETQWV TTOGE TOOMPPLY KO KUTATTOMY TV UETADOTURDY VOOV
TV ratotdinv Comv". Efvird tumoypagpeio, ABva

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAS 2003, 54(2)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2003, 54(2)


http://www.tcpdf.org

