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ABSTRACT

This paper reports the resclts of twe tnals carded out to estimate the bevglenic-
sardtary slalus of samples obtamed from organie farming in comparison with products
obtamed from conventonal agricaitture, 1o thiee years of aclivity were cargied oul
analyses on samples of commeon or dunam wheat and on processing products lilges
four. Bran, macarond aned beeard obtgined fmm biological and conventional method.
Also sainples of vegetables and frudrs were analyzed, The laboraory analyscs Eyzvees
been focalized on gualitative and quanitanye cvalualion of fungal centamination and
surveying of pesticide residues level, The great mize of collectad data has not high-
lighled substantlal differcnoes between the two analyzed palogics. About pesticide
restdues bevels, generally they proved o be contalned wiwler the Italian legal LUmit, so
loth these prodhucts can be considored healthy under a hygienic-sanitary prafile. The
trtals should be exlended also to ather culllvatons lke hertas, fruit trees and vegeta
bies to improve our knowlsdge's about qualitative and hvgienic differences bevona the.
iwn methods of production and defense,

INTRODUCTION

In the last times, also because of the recent and important cases of buman
pathelogies tied up to the feeding, vne increased sensibilily is recorded 1o-
ward the qualily of the foods and the great request of fruils and vegetables
gotten with the organic method of production. As itis well konown, the pro-
ducts deslined to the human feedings can represent a [avourable subsira-
tum to lhe instauration of pathogens and from the metabolisim of some fun-
gal sirains can derive the lomnalion of mycotexins'. Thereflore we invesl-
gated, i1 a triennium of activity on the level of fungal contamination and Lhe
level of pestcide residues present on some products, sampted al harvest
tirne, coming from organic cultivations in comparison to producis gotten by
convenlional farms to verify if to agronomic lechniques could correspond a
prisence quantitatively and qualitatively diversified of mycopathogens on the
products and a different presence of restdues ton, Analyses have been con-
ducted on gralns of commen and durum wheat and their processing pro-
ducls and on varlous specles of fruits,

MATERIALS AND METHODS
Cereals

In the triennium of activity analyses has been conducted on dillerent pypes
of samiples.

During the 1= year, seed of common and durum wheat coming from farms
both biological and conventional and on some processing products (flour,
hread, bran and macaromi] has been analyzed. In the 20 year of activity
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analyses have _u.nn_.__ performed on different samples of seeds of commen and
durum wheat, During the 3 year of activily analyses have been condueicd
on samples of seeds of comunon wheat.

The laboratory analyscs have been focused on gualitative and guantitalive
evaluation of fungal contamination by means of

Inspection of dry seeds

The dry seeds were cxamined for impurities, classified parlly as “inert mat-
ter”, such as plant debris, sclerotla, galls, insecls etc., also for symptoms
such as discoloralion, malforming and similar indications of infection, in-
eliding fruiling bodies of fungi, resting hyphae on the surfzee of the ared,
spore or baclerial masses on the seeds.

Exarmination of suspensions obtalned from washing of seeds

Two samples af 25 seeds were shaken for 10 minutes tn 10 mil of water.

The suspension obtalled was concentred by centrifuging [15 min at 2 500
RPM, :

The conventrate remainder was diluted in 2 ml of waler and examined under
the micrescope using a haemoeylometer and has been counted the number
ol spures (n} for gram of seeds applying the following formnula:

N=——w=

GON=P

Where N is the number of spores for square delimited by the triple line. V is
the volume in which it 15 suspended L scdiment {2 ml), P is the weight of
the seeds in g. and 0.000] is the voliune of the liquid in the central sguare,

Biotter test method

Ten seeds were sown in petnn dishes on moistened absorbent paper. The
seeds were incubatend for 7 davs at 20 *C under near ultraviclet radiation,
Recording was made by a low power steren-microscope. The test was made,
at the same tme, by killing seed's embryos. The seeds were incubated in the
dark lur 24 h, then congerved in (teezer {or 24 1 and again incubaled for 6
days under near vltraviolel radialion.

Agar plate test-exarmination of colonies developed from seeds plated on
agar media

The seeds, pre-treated with sodium hypochlorite to prevent profuse develop-
ment of sapeophytes, were plated in Petrl dishes containing Malt Extract
Agar ar PDA added whit stureplomycin saiphate {100 pg/ml). Seeds were in-
cubatad for 7 days al 20 “C. Classilicalion and colony counling was made
under a low prwer slerol-microscope E.ﬂ MICTDECOREe.
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Isolation of single fungal colony forming units (c.h.u. ).

[t has been prefiminarily determined the welght of grain twough drying in
stew. Then. 100 g of grains was poured in a selution (8.5 g of NaCl + 1 g of
Baclo-peptone + 0.33 g of Tween 80 + diluted to 1000 ml with ph 7 distilled
waler Lo revitalize micro organisms for 20 minutes and then crushed.

The seeds have been shatlered and, Fom (he gotten suspension. prepared 2
subsequent diltions that have been arranged in Petni dishes contalning 20
ml of 2% mall exiract agar added with 0.01% of chloramphenicol. 2 repeti-
tions have bern prepared for each dilutlon. The plates have been, therelore,
inenbated at 20°C for 7 days and at the end of Lhe period of incubation have
been proceeded to the caleulation ol the number ol eolonies and their idenli-
fication. The results have been cxpress in number of eolonies per gram of dry
weight of wheat (C.F.L. /g As regard {o the transformed ones, the microbi-
otogical analyses of the flour and the bran has consisted in the calculation of
the numher of colonies developed in Petri plates, A sub sample was added in
the toedium (Malt Salt Agar) before the solidification, eppartinely diluted in
1 0.5% solution af NaCl. The gquantity of the inocubam has been expressed in
C.F.L. /g To delermine pesticides. official methiod {ISTISAN 07230 "Mulli-
residue Methods (or pesticides analysis in vegetables procucis” were used.
‘The towal copper was determincd by rueans of spectropholomelry in atomic
absorption by acclylenc-air Qame (FAAS 8t A = 324.8) after mineralization
with microwave CEM oven (Microwave Digestion Syslem 205). The samphing,
in numbers of four, was carrled out for every replicate of everv thesys.

Fruits and vegetables

The analyses oo samples of fruits and vegotables have been carded oud
throughout the triennium,

During the 1+ year of activily. microblological analyscs have been effectuated
an samptes of (omatnes and apples coming from Lurms both biologleal and
comventional, In the 200 and 3 year of aclivity the analyses has been per-
formed on samples of cranges and peaches, plums and pears coming rom
farrns both hiodogical and conventional, For the microbiclogical analyses (he
same method of dilution and counting of colonies {C.F.U.} has been per-
forted.

After 5 days of incubation, in thermostat at 20° C, has been ellected the
counting of the C.F. U, per g according to the following formula:

. .
(n A0 xn )=l

where C is (he sum of the colonies counted on all the Peir plares, o) it is the
nummber of plates at the lowest dilution, ny is the oumnber of plates to the
foliowing dilution, f is dilutions factor of the dilution lowest expressed at the
negative power of 10, We have procecded to the identification of the mycetes
on the base of the morpholegical, biometric and cultural characteristics of
the izolated ones. Besides, on lhe {tuils and vegetables, in 207 and 3¢ year of
activity, chemical analyses has also been conducted to lnvestigate on the
presence of the residues of the chemnieal reatments effectuated in field, ac-
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cording to the following method: for the determination of the dithiocar-
bamales, the Official Melthod of Analysis has been used (DL Minisiry of
lealth, 1981} that consists in the analytical determination of the carbonedi-
sulfide thal develops, under certain conditions, [rom thiuramdisolfures and
dithiocarbamaces. To detertnine of the other active ingredients distribuled on
the planis during the whole vegetative cycle [phosphorates. Imidacloprid,
sulphur] the methods rediged by the Superior Institute of Health 155,
19971 "Mulli-residue Methods for the Analysis of residues of pesticides m
vegetable producls” have been used. I can be so symthesized:

- exlractiom wilh acetone, repartilion with dichloromethane in separator
funnel; clean up on sibea-gel cartridge, Afler adequate dilutlens, the extract
has boen analyzed using a gas chromatograph: HRGC of CarloErba. Instra-
menlations now Thermo electron equipped with an electron capture deteclor
([ECDY). or a nilrogen-phosphomis selective detectar [NPIX. Faor the suvey of
the rolenone s liguid chrvmalograph HPLE has heen used. Copper mens-
uremenl has been made by means of spectrophotomelry in alemic absorp:
ticn [AAS) by acetylene-air flame (FAAS al 4=324.8] aller mineralizgativn in
microwave CEM cven (Mlorowave Digestion Systemn 205), Have been sampled
and analyzed 4 repetlilons for sach thesys.

RESULTS

Lereals

The data retated to the 1™ year arc resumed in the Tables 1 and 2, We con-
sldered opportune nat to bring all the tables relaled 1o the 14 year of actbvity
bur only the most meaninglil, No substantial differences have emecged from
lthe companisons of Lhe two theses, in Jact, in getieral, the same mycofungal
pathogens have been in relief both on the samples Bological and conven-
tional and whereas the niyretes are only presenl in one of the wo lypologies
of farm management. thelr frequeney resulls exiremely conlained.

Table 1. Resulls of mycological analyses in hurndd momns on eommon wheat seeds
dunng Lhe first year of acgivity

#| . A

CULTIVAR _".m___w_w“.__mhwoz g -3 .m W M w & M 3 m.
HHHER U His
g ] = mE © m % m W m

Gonventonal o - - % 3 * E
Lentauro Biological T 7 ™ - ry - : 5 -

* = up to 308 of infeclert seeds; === from 31 to 70% of infevled seeds; ***= from 71
LiEE of infeoted] seads.
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Table 2. Keeults of mycotogical analyses in bumid moms on bard wheat sceds during

the iirst year of aciivity

guLTvaR:| PR " w W. m. m m. m .M " W m. MM m
B P
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._mEuE__, Coevanticnal chct il T T - .

EeAs Biskgical | ™ | c ] <% - ] =T [ T

* = up to 3 of Infected seeds: **= [rom 31 to 708 of wnfeeted serrs; ***= from 71 1o
1000 of mfeeled seeds.

The ingculum present on flour, bread, bran and macarcni gotten by grains
cultivated according to the biological methad of cultivation has not heen
dillerent from that coming lrom grains obiamed with Lhe raditional method.
As repards the durum wheat, the resalts of the mycologleal analyses are
reported in Table 2. Also in this case the biological seeds have not under-
lined a different degree of fungal conlamination i1 cemparison W Lhal con-
ventional. In [act. even if, in the varous ellfectuated test, they have been
founded. smuetime, different fungal pathogens on the two typologies of sam-
plus, such differences result exiremely contalnerd.

As regards the 2nd vear of activily, the data are brought in the Table 3. The
dula do nol highlight substantiol differences hetween the two meihods of
prigduetion,

As regards the 39 year of activity, the data are bronght in the Tabde 4, n
which the values are broughl related o the CF.U. /g Only for the varlety
Enesco has statistically beenn {ound in reliefl meamingful differences among
the conventionat and biological theses with a great level of [ungal contamina-
tion prescnk on grairs coming from the bindogical methnd of production.
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Table 3. Number of colorues for g of dried welght (C.F.UL /¢ and identifed fungal
pathogens during the sceond vear of activity

PRODLCTION v
CULTVAR | T o C.Fljg . IDENTIFED FUNGAL FATHOGENS u
; i Alterrians spn. Cladospanium sip., Epicoocun: spp,, Fussnm
Comenlional Az 4 Tkl P ;
o 5 #ed | roze, Nigrospare spp., Peniciliur spp . Ulosiadivn sop., yaasts
A Biclogioal 2l ahe m___«m:ﬁ_ﬁ mnm_., Claciospanurm sep., Epfcoceem spp., Pamicifm
Spp.. Ahizopus spp., Teasts
. Allemeria spp., Cladasparium spp., Epicoocum spp., Helmi- |
Comventional | 19210 zhe 5 ; il ? z
Colfiorita . ﬂgmﬁ%ra 5n. _oms_ﬁu_:e SDP., yeasls
Binlog-cal 21x1F  abed | Alermaria spr., Cladasponum spp., Eoonum Spp.. yeasts
: Aigrmarg spp., Clandoseanium sap., Epicoeoum spp., Fusasiem
i Corverdlonad | 28106 : : 5
" : I 9 | poae., Ahizepus spp., thootadium sgp.. yeasis il
NEgCn . i ab- | Atlemaria gpp., Cladosponur spp.. Epicoceum spp., Stam-
I 3iolcgical 2151 1 :
= cde  |phylug SEp-. . .
Converriunal | 2.3u000 pede |68 3pp., Cadoaporku spp., Epicoccu spp., Helmir-
MasmonURt Spp., yeasls
Etecho Jialogical D 1Mt abod M_"_____Ms__ﬂ_.wmmm_u_u.. Cladogporum $pp., Epicpocum spp., Penigiium
i Corvetitionai | 28x70° e | Alfemana spp , Cladbanonm SpE., ERiGOcun sop.
Eurcks m Sioicgical | 2B cda M_._qu.,._.._mzm spp., Ciagasarium spp., Epicoccun spp., yeasts,
! i IRZOGLE SPp.
+ Coneamionai | 2 3x19¢ bede | Alternana spp. | Cladogperim spp., Epicocoum spp. veasls
Guadalupe _ dinlogecal TEM ab | Afemarna spp , Cloospidam Spp., Epicoccum spp., yeasls
1 = -
. o 4 ¥ Altzrnana spp., CAadosnedam spp., Erooccum spp., Shom.
h =4 1
] Gc:..__ﬂ._h_m_._.,_w_ Vi phybum spe.. Loeladiem spp., yeasls ml
Hiket| Sclgical L3¢ 4 Altarmania spn., Aspergilles spp.. Cladasponium spp., Epéoctum
B sap., Fusanum chlmsdcapanm, yeasts
Alferngna spp., Cadospoiat Spp., ERCoctus spp.,
Convansional | 210 gk | Fusanim poso, Pasicilion spe., (Mocadker spp.,
Sagittario o yeasts, ; :
Hinloai - Altarrana spp., Cladosponiom spp_, Bpooccum spp., Pamicilium
kpgical 192101 Akt fern. | yoagls
Gonvenboral | 2310 b Atermang spp., Cladnsparium spp., Spiacens spp., Fusenum
C o Serla poge, RbiFopus spp., Yeasls
i Biolkogizal LoD ab  [AMemarie spp. Cladosponum spp., Epicoccum spp., yaasts !
! E o Altamariz spp, Cladosparium sop,, Epcooctm spp., Helwmin-
3 Corvertorgl [ 212104 zbed DO 559, vaasts :
Solssong Bickagica. paxdt 3 Altamans spp.. ClEdosparion spp., EHCoCeT sp.., FLsamur
[ioaé, yaasts |

Yalues followed by the same lefters o et difer signiflcanty acoorlins e Duncan's
madtlple ranges 1est for P=000h.
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Table 4. Number of colondes for g of dried welght (C.F.11./g) and idenlified fungal
palhingens durng the third vear of activiny

FRCDUC-
| CULTIVAR TION CFLUty IDENTIFIED FUNGAL PATHOGENS
METHOD
: i Cladesporim spp.. veasts, Ltockdiumn spp., Alvemena spp., Fhizopus
E041-w21 Conantianal | 1.8x10* abet £pp., Ugﬂm%._ mﬁgﬁmuu._ Fusarium ognarum
Biolngical {12310+ ab Cledmsponum spp.. yeBSE, Ahizoprs spp., Eplecocws Spp.. Liock-
] it spp., Atemaria spp., Solerodinia spp., Dpktociom 3pp.
Gonventional | 2 4x1gs ab- Dﬁ%%%cﬂ%ﬁ yaasts, Uibsladium spp., Ahizopos spp., Epicee-
Calllario cda | gumspp. mﬁamam%n. . ; )
Biokgical | 18x304 ahed Cladasparlm Spp., yeasis, cﬂn._mn__:a ., Ahizopus sgp., Epicoc-
? ot spp., Atemarts gpp., Paniiliun: soe,
ineal | 2. ab- | Cladospovium spp., yeasts, Dlocladium spp., Afermdng so., Epicoe
i Crakin Comenticral | 2.15104 by {eum spp., RlFoaus 5o, Pamkcilim sp., Didiocociwus sop.,
Bintogical | 2 2¢10n ab. | Cladosporim spp., veasts. Ahizopus spp., Uteetadium oog,, Petintivm]
cde  |=p. Afpracioni spp., Soferolinia spp.
ab- | Cladesporium spp., yaasts, (Moclaciur $pp., Rivzopus spp., Epcoc-
Eriasen Conventlone? | 2.8410¢ cde  [eum spp.. Dilocoeciam spp., Aftemana gop., Scievolinia spp.
Biological {4.Gv10x { Cladospoam spp,, yeasts, Ahizopes spp., Lialdfiem app., Penicilium
50
; Claginspaniom spp., yeasts, Uleclsdiem spp., Alterana spp., Epeoc-
Canugntional 11.3x10+ abc : : SRS
Elsche T 3P., _m__uﬁ_n_:m B FAftponionia spp . Stamphptiam spp.
Bickogical | 8.4x10% a Dﬁ&ﬁéﬂ%n._ __ﬁwmﬁ. Epicoecunt spp., Liselacium spp.. Atars
flara spp., Stemphpis spp.
Coaventional | 3 Brio hogy | CEOPSPORNT SR, yeasts. Ulnoladium spr., RRZopus sy, Eptcoc-
o ab M_n_m:_u_%wp.mﬂﬂ ithT Spp., yeasts, Woctadin spp., Epi Penici-
g . 3 3 p., Epicoccunm spp., Penis
Bikogical | 24x10¢ gda |, Atemana spp.
Gonventiona) | 2.1y 0 [ Cladoseonkem epp., yeasts, Liocladium spp., Rhizopus spp., Epicag-
Guadaiupe cle  FCUmspp.. E__m__s_mum p.
Blologicat | 1.5x10% abid Cladosporim spp., yeasts, Uoctadium spp., Rhizopus spp., Penicilium
s
: Clanizsporiumm spp., veasts, locladlunt spp., Rhizopus spp., Epinos-
— .m_u:_._m_._ma_._m_ fduile e custspp, E?ﬂw._..__m $p0. AH2000002 S0,
Biological {1.0x10¢ ab ClBdirsporinm epp.. yefsts, Uiocadim spp., Ahizopus app., Spicoc-
CINTTSpR.
; . B | Cladosporiom spp., yeasts, Liocldium spp., Ahizecespp., Alernana
Banal | 2.0x1 ; ,
Convenbonal | 20010 Spp- Epvocoum son_ Panicilium sp., Solrylis sp.
Sagltric . Cladazpanlir Spe., yeasts, Liockaim enp,, Atemans spp., e
Biological | 1,700 abed |ctem spp., Seplerta sp., Abizapus spo., Diplscocoium spp., Fusarm
Bgquiset
: Ciariosporam spp ., yeasts, Lloclediim spp,, Epieocoum spp., Fhizo-
Comantiona] [ 1.5¢104 abed : 3 ! 2
Sal 144 M_Mmru._ ....Em_s. Arig spp.. Bolndis spp.
Binlogical | 1.7x10¢ ahog | HAAPSPONAT 80p., yeasts, Laciaddium spp., Riizopus spp., Aliemaria
oga £ 500, m__.:.unﬂn_.__ fg Spp . Epicocmum spp.
tonvantional | 310 abe nﬁq&uﬂsﬂu;ﬁmms_ Fitdzopws spp., Utectadium spp., Aftemans
Safianks |- Spp., mnsmnnu:uﬂn. .
Biclogical |1 i Cadosparim spp., yaests, Uinciadhur spp., Peniclium spp., Bpicoe-
| o kG XU e | m aon, Bolryts 5p.. Stermhylium spp.
Lomventional | 1.8x0¢ aed | SA2HSHAAR S, yeasts, Anizopus spp.. Loclachim spp., Epiooc-
Serio £uam Spp., Aderrasa sog. miqﬂ__ia_a S0
Bictogical [ 2.0x104 at- | Gladasparivm app., yeasts, Epkoctum sap., Uocladum sep,, Ao
cda | pus spp., Altemana spp.
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PRODUG-
CULTIVAR TIGN C.FUfg
METHOD
: Cladnspanur spp.. yeasts, Uinckdium spp., Dirocteciim sop.,
Convertional | 3.2x404 d ; : ; g
S I8 2 Fikizops pp. . Eplcocoum spp., AMemena spp., Penicllium sp.
Biological | 206104 oda Cladogpanum spp., yeasts, Liccadien spp., Allersns spp., Panic-
E liurm s, Fhizops Spp., Epicoatunt Spp., Soherling spp.
o ; Clednsponum spp., yeasts, Ligcidium spp., Afemana spp., Epicae-
: ficesal | 12000 ! S5
Boissons e e o cust spp., AN2opus spbp., Penicillinm sp., Tonta sp.
Bictogical | 1.1x10* ab D_m_n_um_ga__._a Epp., yaasts, c__nnhmn___w.%__ spp.. Epicaceum spp., Panicl-
firm sp.. Attemiang spp., Bhyzockonis spp.
Cladesporinn spp., yeasts, Uoetadiue spp., Alizopus spe., Epicos-
i Comentonsl § 3.7x104+ ot i S PianioRlins &gt ATavant s
Hiological |2.7410¢ bete Cladosporium spp,, yeasts, Uosadium spp., Epicogawm spp., Rz
i fanig spp., Peruoiion sp., Alfiamaria spp., Fussnim mersmaidas
a,Ec._nm [ollowed by the same kllers do nol differ signifeaney accordiog o Duangan's
mulople range test for P = 0.05.

{DENTIFIED FUNGAL PATHOGENS

Fruits and vegetables

As regards the 19 year of aclvity, the analyses cllectualed un lwomatoes and
on apples, have oot statistically underlined meoninglul dillerenees among
the two frpologies of samples.

Table & Number of colondes for gramm of prodect (C.F.U./g] and jdentifed fungal
pathogens dunng the secotd Year of activity
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derined meaningful differences among the binlogical and vonventional sam-
ples, neither substantial differences relatively lo the idenlified mycetes.

The examination of the Table &, related to the calculalion of the vital unities
presenis on the samples of oranges. peaches (ov. Spring Lady}, plums and
pears analyzed in the 3 year, don't statistically showed meaningfil differ-
ences ameng lthc conventional and biologlcal theses; appreciable qualilative
diferences don't emerge in relatlonship to the fungal pathogens identified.
The mycological analyses carried oul on peaches of the cv. Regina Bianca,
have statistically underlined instead meaninghd dilferences amonyg the con-
venlional and biological thesis with a leve] of fungal contaminalion more
elevaled on the samples, coming from conventional agriculture; the ldentificd
imyceles are resulied, in wide measure, the same ones, even if some difer-
ences of gualitative order have also been among the two fpologles of com-
pared sarmplos.

AS regards he chemical analyses carmried ool in the sceond year, we found
n plhivtosanitary preducls restdoes on the all oranges, which are broadily
justified by the examinalon of the technical sheets furnished by the lechni-
cians of the farms. Results. in fact, that all the oranges have been submitled
enly to treatment with white oil. The reswdues of dithlocarbamates found on
the peaches snd on the plums and those of dimethgate found on the pears
conventionally treated, are resudted well below the Malizn legal limils and
therefore the products must be Judged healthy under a hygienic-sanilary
{Table 7} point of view.

Table ©. Mumber ol colonles e gram of peodoct (CF U /gh and identilied foogal

SPECIES AND

PRODUCTICH

CULTIVAR METHOD CF.liig [DENTIFIED FUNGAL FATHOGEHS
5 Cladospovium Rarddrua, Gloaadion s, Epicoecun
ORANGES Canventional 14x1Fa &b, Mucorsp, Fusaium sp.

v VALENCIA Brological 11x10a Mﬁnﬂﬁ.ﬁﬁmﬂuéﬁq __uﬁ__mm_._.%hﬂu.u._ Alaman
Chedospantrn trerbenm. Pemictiiuer 8p., Allerdm
attemais, Emicocem sp., Mucar sp.

(Hedosparium ferbenmm, Epcocoun sp. , Alemana

PEACHES Comentknel 1.5 ¢1Fa
oy, SPRING

LADY Biolngical BB | enilium sp. Glocditm 15
i Comventional | 21xHFa ﬁﬁ.ﬁh sp., Cladtsporium sp., Fursaritm sp.,
o, SHIRG Bickogical 454 103 ﬁ%ﬂm% ﬂ:%%hﬁwﬂmwﬂrwﬂg 5p.,
PEARS Corventional 1.8 100a M.Mm_“__c:m:ﬂ%: 3., Gigedsporium sp., Altemara 5.,
cv. WILLAM Bickogical 2y 10ta Cladosooriit 0., CHopaS0oMum Sp., EpiOrcoUm 56

Alleragna £p., Cusdimg 50.
Yalues followed Ly the same lefters do not differ significantTy according to Duncan's
ruitiple range west for P = 0.05.

The pathogens have becn inscried in decreasing order, daccording o their nuinerical
preserroe i the plates,

The results related to 38 and a 3 vear of activity are respectively resumed
in the Table 5 and €. The Table &, thal refers {o the mycolegleal analyses
conducted on oranges, peaches, plums and pears, haven't statistically un-

parhegens during the thirg wear of activity

SPECIES AND | PRODUCTION :
CULTIVAR METHAD CFUMg IDENTIFIED FUNGAL PATHOGENS
Cacasporium spp., Parkafium cangscens, Peniiiim
OHANGES Cenvantkanal 1dx1iPa  |anneiun. Panicilfivm iakcum, Famciiim oxakoum,
ov. VALENCIA YBESME, Epioeeatam S0., Fisanitim 0.
Bidlogical &7y g | CHICOSRORIT SO, yaasts, Ahizopus 5., Fhizoclome sp.,
Liocladiut spp., Peniilium igicuwn, Pamioiivm cawiorms
Cladosporum sop., yaasts, RvZopus o, Uooledium sp.
Comeentianel A3x1Pa  Panicilium chrysogancem, Fugaskim sp., Gonartoins .,
PEACHES Agpargifus sp_
cv. SPRING veasts, Clagespontm spe., Ahizopos spe. Panialiim
LADY Biclaaical | B chrysaganum, Panicilium fanihinatm, Paniitim com-
00 es Lkl mura, Fanicilium bravi-<ompaciam, Gonatobalrys Sp.,
Altarnarna sp., Wiaoadinm sp.
yaasts, Cladesponinm spp.. Afemena spp., Feniclium
. Dravi-compactiom, Fentiium clifvmue, Epcoecum 3p.,
s Convaniional 832100 Rhizoeionia sp, Stemahwlium p., Aspanilies riger
Pl ndativ,
BB yeesis, Cladospariur spp., Parnicalions g, Penirn
Biclogical 19510 bravreompactim, Penkulium Macinm, Rhizoctani spp.,
Fugariam spp., Rhizopos spp., Toruls spp., Lloctadia =p.,
Panicilium nedad
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Y3388, Panialinm nigrcans, Panisiffpm bravi-compactum,
: Panizitivm pnitinelum. Fenicilium expansom, Periciium

SN Comvertica) 154 2 1024 chrysogeniim, Penioium cyrlopiim, RHizopus 5., Ci-

ov. SHIRD daspanium spp., Cidiodendion sp.

yoasts, Cledospanum spp., Penicilium expartsum, Pemic-

Sum ochracaum, Pericitfum brev-compactum, Peniciium

clavifomme, Fercilim sirplicisaimom, Alepes sp.,

Altemans epp., Aspemilius spp., Epicoreum Sp.

veasts, CRdospanum spe., Phyloshioe catinsm,

Convanionl 10x1Fa |Rhizoous mgrcans, ANMEk spi., Fusantm spp., Femioi-

Biological 25% 1Pl

FE&RS hurn corpoptil e
v, WILLIAM yeRsts, Cledogponium app. . Panicllivm expanstrm, Penici-
Gy conplogiilm, Ponicilium umsaiasuen, Periziurn
Binlogical 1. Txilfa | andfnatum, Paniciliuer chiysogesum, Paniciliiin mign-

cans, Fusarivm spp., ANizopus nigrcans, Altamana spp.,
Stemphyfium 5., Geotrichum sp.

Valucs followed by the same letiers do oot dilfer slgnificantly aceortlng to Duocu's
mutiple range test for F = 0.05.

The pathogens tave been inserled in decreasimg order, according to thelr numerical
presence in the plaes,

The vesults of the chemical analyses perlormed during the 3™ year are listed
inn the Table 8 (hat reports, il the resull of the scarch resulls negative, the
ltmits of sensibility of the used anadytical roclhods. Among the produocts of
synthesis have heen recovered {only on peaches coming {rom the corwven-
tunal management farms) the Dimethoate (0024 mg/kg) that today [Minis-
Uy Decres of July 2204 2003, G.U. n® 232 of October €% 2003) 1t is not more
authorlzed for the use in leld on peaches (there is a lolerance of 0.02 mg kg
on imported commaodities, for comunltary recepments).

Table 7. Values of pesbeide residue levels fourd on Mats during the secongd year of
actnibr

Raziduas Italan MRL al the moment of
Specias Active Ingredients fmg kg analyses
PEACHES o_aaﬂgaﬂm H_"mﬁammmn_ -5 Q50 2
PEARS Dimathoats 0.8 {7
PLUMS Dlthincabamates (expressed as 04 1
C58) o
ORANGEE
v, TAAOCCO " - i
GALLOD
ORAHGES
v, VALENCIA e == e

{*] Actually the Itallan MRL for dimethoale 15 0.02 mg/kg as sum of dimethoate qoud
oroethoate.
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Table 8 PesUcide residue levels cxpressed mooyg ke on pear v, WilHaing, plusos {ov,
Shiro] and peach (cv. Reglna Blanca] durng the tinrd year of actwity. Average of 4
repctitions

FESTICIDE " "PEARE PLUMS __|_ PEACHES |
ony, | Ora. | Com. | Srg. | Soe. | Dro.
CQOPPER 04 14 (.5 1.1 cAa 1.3
SLLFHUA <001 [ =001 [ <001 | =001 | s [ <00
DIMETHOATE (orpancphosphorus) | « 0002 [ <0002 | <0008 | « G002 | 0024 - < 0002
BIOACLOPRID <001 [ <0 | <001 [ =008 [ <001 [ <001
ROTENGME <002 P <ODd | <002 | <002 [«002 [ <092

Companng the results of the copper found on plums, praches and pears a
groaler quantity has constantly been noticed on Lhe samples of e biological
urips, almosl the double, even if the levels of theese residues are alwavs no-
tably inferior Lo the established MBEL that is cgual bo 20 mg/kg,

DISCUSSION

From the big guantity of picked data durlng the tree year of activity and rela-
tively to the cereals, the fallowing considerations can be drawn:

« 1 substanlial dillerence doesn't exisl, in lerng of lungal conlamirnation,
among Lhe analyzed products coming foom the biclogteal method of pro-
duction in comparison te the products gotten by conventlonal cultiva-
tions.

« na difference has been underlined regarding the species of loxinogens
lungi in the tvwo ypologics ol samples. The specics ol Fusoarurm and As-
pergitlts identiied wilh greal {egquency bave been isolated so nuch on
{he samples of bielogical origin that on the conventional samples,

Hew mauch emerged by the investigations can find explanation in the fact
thae, in Lhe tmienninm of activity. have been analyzed samples of whoal on
which, both in the biological famons and in convenlional ones, no fungicide
treatments have heen applled nor the tanning of the sceds: the unique dif
[eronce has consisted 1n the type of manurng and in the gencral agronomic
praclces that differentiate the two methodologies of production.

This type of crop doesn't generally, asks for ungicide lreatments if nat in
parlicudar years. which also justifies the great guantily of culttvated wheat
surlace, converled W the organic method of production.

Mlso for e saunples of fmiits no substantial difference has been underlined.
in terms of fungal contamninalion, among the products gotten with the bio-
togical method of production in comparison o the conventionally cultivated
products.

In the erganic farms have been effected organic mavnurings and Lrealinents
willy e suitable producls in the annex 11 B of Council Regulation (EEC) n.
2092791, In the convenfional famms, mineral {eptilizers have been used and
synithetic phylosanitary producls. As it regards the cultivatlon of the or-
anges, during the 2nd year of aclivity, mineral fertillzers have been employed
m the conventional farm and organic fertilizers in the blologlcal farms. Phy-
Lozanitary treatments have not heen effectuated in the two agricullural
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larrns Lo comparison. Faor peaches, pears and plurms, durng the 20 year ot
acthvity. the Aelds in coroparisen. W biological and conventlonal manage-
ment, equil lor varlety, sixth of plant and form of breeding are dillerent te
sulls Ln the agronemic managementi in how much the conventional lield has
been defended with products of synihiesis and manured with mlneral Fertilic-
ers while the biologicnl lield has been reated with products adpiitted by the
brological method of production and exclugively manored with organic prod-
ucls,

During the 3t yvear of activity, on the oranges object ol investigation, phyto-
sunitary treatments have not been performed in none of the twn farms in
camparison while a mineral manuring has been effected in the convention-
ally managed farm and an organic manuring with agrozootechnigue compost
m the biological famn. For how much it concems the peaches, pears and
plurns, (or the 39 vear of aclivity, the two typologics of fields in comparison.
have been manured in differernl way employing mineral lertilizers in the con-
ventionally conducted feld and orgame fertilizers in the field in biclogical
management, For phylosanitary oomtrol has been emploved copper salis as
anlilungal in both the licids in comparson while the insecticide reatments
have been earried oot with the empimnnent of insecticides of syoihesis {imi-
ducloprid and dimethoate] in the Geld conventionally comducted and the
crnplosment of pyrethnom, derris, potassium soap and Baolius fluringiensis
int the fleld conducted according W Lhe orgamic method.

Relatively ta the chemieal conlaminution, the products ohject of investlgation
have underlined extremely low residual levels, generally well helow the legal
limits. Therefore, also the conventional produclive iruls, have guaranteed
the product from the hygienic sanitane point of view,

In caonclusion, it can be hypothesized that the agrononue technigue erm-
ploved on the crops i examination: doesn't results, in consistent way, on the
degree of attack of the pathogens and whal il cannol be spoken of greater
risk in onc of the two methods of productlon in comparison.

If a dillference deesn’i exist, In tenns of hydlenic-sanitary quality of the prod-
et the importance of the smaller correlated environmental impacl rmosl oot
ke neglecled and brings 1o prefer this agricultwral method of production in
line with the incressing sensibility for the respect of the environment and the
greatest soclal responsthilily of tie consumers.
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