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Tomasz Majewski

9%-10"° Challenges andpportunities for fungal conservation
Gregory Mueller
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10%-11'° Rola mykologii w medycynie
Maria Dynowska

11%0-11%%przerwa kawowa

11%-12° Hi st oria oraz obecne kieru
chorobotw-rczych dla roSli
Maggor zat a Ma Eka

12012 7 g0 Uo ne o b Inikmogkapijngch wykoozystywanyct
przez czgowi eka
Jerzy Dgugo@Eski

12°-13° Aer omy kol ogi a: badania gr z
Maggorzata Jndryczka

13°-13* Grzyby termooporné znaczenie, charakterystyka,
perspektywy badaEE
Magdal ena Fr Nc

13-14° Ekol ogi a grzyb-w z perspek
genomowej
Anna Muszewska

14°0-15%gbiad
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Marek Wieczorek
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Beata Gutarowska

17°0-172przerwa kawowa

17%-17*°  Problemy nauczania mykologii na uniwersyteckich
studiach przyrodniczych
Mugenko W esgaw

1717 Wy ni ki ankiety PTMyk dot
mykol ogi cznego na ®aszgeel n
Julia Pawgowska
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GRZYBOPODOBNYCH
sesja dedykowana prof. Marii Lisiewskiej i prof. Annie Bujakiewicz

prowaiMaBgyr zat aiPi@rtMeszkoEs k a

11°-11?° Przedstawienie sylwetek naukowych prof. Marii Lisiews}
i prof. Anny Bujakiewicz
Maggor zat AnMaKwawa Es k a

112°-11*° wy k §ad wiroodbNceymy ekol ogi c:
mi kroskopijnych grzyb-w p
Moni ka Kozgowska i W esga
1140-12°° Grzyby i roSliny: osobliw

Anna Bujakiewicz

120122 R.- UnorodnoSi gatun&diag ma
otaczaj Ncych parki krajob
Jolanta Adamczyk

1229-12%°  Grzyby briofilne w zbiorowiskach torfowiskowych Polski
Srodkowe|j
Barbara Grzesiak

129-13° Grzyby wiel koowocni kowe s
St ar ym Ryagoskine m
Natalia Stokgosa, |l zabel a
i Barbara Kieliszewskdrokicka

13%13° t erowani e magych ssak-w n
Maggorzata PogatyEka

13%0-13* przerwa kawowa

13*%-150 sesja tematyczna Il:BI OL OGI A K O MEZRHKOGIA |
Bl OCHEMI A GRZYBE&EW

pr owa Barbdra KieliszewskaRokicka i Krzysztof Grzywnowicz

13014 wy k §ad wooddyNciyk:acj e genet
poprawy walor-w uUytkowyc
Joanna S. Kruszewska

14°-14° Analiza aktywnych biologi
w ekstraktach z owocni k- w
poliporoidalnych
Kat arzynazZBapgpkoiwsBaUena N

14%0-14%  Grzyby i ich aromaty
Ewa Moliszewska



149-15° Synergizm znanych i poten
w zwal czani u wi e lCandidalalbicass|
Joanna Szczepaniak i Anna Krasowska

150152 zr - Uni cowani e fi zjiocknaga c z

podstawie aktywnoSci enzy
Barbara Kieliszewsk#&okicka i Anna Frymark
Szymkowiak
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pr owa GwalMoligzewskaiJ er zy DJugo EsKi

1616 wy k §ad wBiioodtNeccyh:nol ogi a i gtan:
obecny iperspektywy
Jadwiga Turgo
160-17° Wpgyw zwi Nzk-w cynoorgani
mikroskopowych
Przemysgaw Bernat, Paulin
17°°-17° Degradacja 4r-nonylofenolu przeMetarhizium robertsii
R-Ualska Syl wiazyAdgiugmn ES
177%-17%° Mechani zmy wi Nzania cynku
s t r z i Pakecdomycesnarquandiiw czasie wzrostu na
bogatym podgoUu i w warun
Mirosgawa Sgaba i Jerzy D
170-18° WaSci woSci prozdrowotne
BoUena Muszy@Eska iaKat ar z
18°-18° Grzyby potencjalnie choro

park-w, boisk i pi askowni
Katarzyna G-ral ska, Piotr
Bgaszkowska i Anna W-jcik

18°0-18% przerwa kawowa

18'0-19%0 sesja postrowa
1. Mi kromaci erze fenotypowe w ocenie uzdo
przez szczepileosartorya fischeii Ni n a BWiélgusBEdldgdalena
FrNc, Agata Gryta i Karolina Oszust
2.Zmi any w hydr of Gabhddavalb8anp od woh g wep im
biosurfaktah - iwPiotr Biniarz, Gabriela Baranowska i Anna Krasowska
3. Sezonowe, il oSciowe oraz gatunkowe zr -
wodach Kanagu iAdam Ceddowskiy Anna Riegryozuk,
Adam Wi nck® riniAankdr z e j
4., Grzyby patogenne izolowane od zwierzNt
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| wona DNbr owsk a ;KaBozlaekn e [Mwojrgeocrkzaat a B
5. Badania nad wyst npe’@s imatwaimyck zt ucznych
radi on uvK,I%Rd3%Bii2{*Pb) w pieprznikgyadalnymi
Maggorzata Drewnowska, Patrycja Krogl
Zalewska i Jerzy Falandysz
6. Radiocez®Cs)ipotas®K) w maS| akiiAnmavyczaj nym
DryUagowska, Natalia Szyl kigdJerzyTamar a z
Falandysz
7. Pierwiastki proni e n i o tRiCs, P €g*K, 2/Ra,?Bi i *Pb) w
grzybie pgac hCottihaaus capetppialeroy\Waandysz i
Tamara Zalewska
8. Wpgyw por aUeni a Ppacigieereconditd. spisechlisne n at n N

il oSl i jakoSiiKmlrodu nly tFe | cziarkg gda g g
Scholl enberger i Wojciech Wakul i EBski
9. Produkcja korzeni dr obnyRopulugalbdd) an my
w zbiorowiskach | eSnytAmaFymalkor zeczu I
Szymkowi ak, Nat al i a vwskaBdkicka s a i Bar bart

10Woda jako rezerwuar dMiacshphaog @arzodba kw il
Marta Wrzosek

11.Mani pul acja aktywnoSci N szl aku mewal
przeciwgrzybowdrichoderma atroviridé Sebastian Graczyk, Urszula
Perli@&nlkat , Wi-Mil geit Pt aat rG-crikaa Ze mbek, Se
i Joanna S. Kruszewska

12Wpgyw bakterii promujNcych wzrost ro
fitopatogennych Anna Grobel ak, Anna Napora i

13Wy kor zystanie ¥Fr - Griehpdenmanvgizolawaye zez sz c .
osadu Sciek-ivAgmlteac zGarryskai,c Magdal ena F

Oszust , Anna Siczek i Nina Bili Eska
14Wpgyw metali cinUkich na proces kieg
rodzajuMetarhiziumi Mar t a Gryzgdo, Anna R-Uycka,

Mirosgawal8galpaDgjugo EsKki

15. Charakterystyka wzrostu nowo wyizolowanego szczepu grzyba
owadob - j czeGipellulan ar ord-zanjyuch podgoUach
mikrobiologicznychi J ak ub Grzeszczuk, Jerzy Pi Ni
Pl Nskowska

16.Li chenol ogi a w kont epkoBaddzorgchw:- Unor odny

ogrodach botanicznych PolskMar i usz Hachugka i Jol ai

17.Czynni ki warunkuj Nce pr zeliodzgu pr oces
Fusariumsp. sekcjiLiseolair Emi | i a Jabgdgo@E&ska, Wojci ec
Marcin Wit

18. Muchomor sromotnikowymanita phalloideg ak o pr zyczyna ci i
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Smiertelnych zaPrauédmpokawmbaksd i Il zabe

19.Analiza zdolnoSci wybranych grzyb-w st
technicznego nonyl hmasnlanickMarmusz Sr odowi s k-
Krupi EBsKki i Jerzy Dgugo@Eski

200El i mi nacja barwnik-w syntetycznych z w

Aadsobripcdeagriadaaj dasi Eska, Katarzyna Pe
Jerzy Dgugo@Eski

21.Zani eczyszczeni e Suilusbovindsi jegapSd dagkeaUas i t ar z
glebowegd o cena zdol noSci bi onagroimadzani a
Gabriela Jurkiewicz, Innocent C. Nnorom i Jerzy Falandysz

22.Grzyby na targach okolic Rzeszow#&enata KaspePakosa Gu k as z
Guczaj

23.Wymiar fraktalny D, jako miara fragmentacpgppul acj i gatunk: - w g
I KamilKndr a

24.Znaczenie grzyb-.-w i organizm-w grzybop
wodnychi BoUena Ki zi ewicz, Anna Godl ewska i
25.El i minacja naturalnych est fkami@an-w pr ze

Kowalczyk, Magd&d bu Ai tah, Przemysgaw Bernat i

26.Mi cromycet es na RosaSwOgodze Botanicznymn Nc y ¢ h
Uniwersytetu agi el | o s k i ievara KowalK irKialdiaa wi e
Duda

27.Zani eczyszczenie owochi k-w i bi onagrom
grzybaMacrocybegiganteai Gr aUyna Kr asi EBska, Anna Wi
Yuanzhong Wang i Jerzy Falandysz

286Rt il w maSlaku pstrym i maSlaku ziarni
glebowymi Patrycja Krogul, Innocent C. Nnorom i Jerzy Falandysz

29. Eliminacja alachloru przez grzylsyt r z i p k o whichadermawd z a j u
obecnoSci m'eKtaaIairzwinr“aUH_iicsh Martyna Krze
Sobo@& Milena PiNtek, Mirosgawa Sgaba

30Akt ywnoSi biochemiczna wybriKmgach peryf
MazurkiewiczZ a p a § dMaiiadValska

3llAnal i za zbiorowisk ektombrkasr yz dnbi ka

octopetalaL . w popul acjach wysokog-rskich or
reglowych w KarpatachPi ot r Ml eczko, Anna Roni kier
32.Akumulacjagamma a di o nu k | i idkachRlewotuoosteatus

jako potencjalny i ndykaEwaMoligzawskaeczyszc

Agni eszka-SDohkaaCEc z wZkbi gni ew Zi embi k

33. Analysis of indole derivatives in methanolic extracts from mycelium of
Agaricus bisporusulturedin vitro onliquid Oddoux mediumB o Ue n a
Muszy G ka, Kat-drajyma Bagkyws&aHagaszuk,
KrnUagek, Maciej Gojewski
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34Detekcja reaktywnych form tlenu oraz
antyoksydacyjnych @aecilomyces marquandii odpowiedzi na stres
wywogany obecnoSdiuNtypeataalNiykcief Uk iMé h o

Syl wia R-Ualska i Jerzy DJugo Eski
35.Wy korzystanie Fr - -deg Tfichaldrmar u i si ar k
wyi zol owany z osadu Sciek-w meczar sl
fenotypowych (PMYy Kar ol i na Oszust, Magdal ena |
Ni na Bili GEska

36.0znaczeni e mar ker - wMetathiziersraberteiilk s y dac y j
obecnoSci infomnyd oFf aewlod ku, Sandra Fr Ncza
i Jerzy Dgugo@&sKki

37.Zr - Uni cowani e gatunkowe i bogact wo ¢
Augustowskiego w sezonie letniimAnna Pietryczuk, Adam Cudowski,

Adam Wincko i Andr zej G-rniak

38Kinetyka rozkgadu Penidlliuraanrgsbgenudi pr z e z
Milena A. yPiDNugl Gskder z

39.Wpgyw zmiany warunk-w Srodowika na
Milena A. PiNtek i Jerzy DJugoEski

40. Analiza funkcjonalna i molekularna transportera siarczanowego AstA w
grzybowym patogenie ziemniakasarium sambucinunSe b ast iHama Pi sy k

Gawi Bsbanowi cz, Marzena SieE&o, Renata
41.Badania zdrowotnoSci buka zwyczajneg
Wr oc giaBwilwbi et a Pl Nskowska, Katarzyna
42.Bi or - UnorodnoSi potencjalnie alergog
izolowanych z fermy drobiarskiéjKinga PlewaTutaj

43Wpgyw r-Unych koncentracj.i grzyb-w p

przndzi or k detranycmus wetica@ Womasz Pytlak N
44. Ocena tempazrostu liniowego grzybriRhizoctoniasolamma r - Uny c h

podjoUach hMawoiwdjanRdchanek i EI Ubieta
45.Czy grzyby z pgytko umiejscowionN gr
wysokog-rskich ofiarami zanieczyszcze

S wi agdoopadu atmosferycznegbMartyna Saba, Jipeng Wang, Dan
Zhang i Jerzy Falandysz

46.Wpgyw tributylocyny (TBT) na bgony |
Metarhizium robertsif Paul i na Si ewi er a, Przemysga
Dgugo Eski

47.Russula toruloséBasidiomycoa: Russulales), nowy dla Polski gatunek
gogNMedgor zata Stasi EGska i Zofia Sot

48Wpgyw cieczy | onCawligdacalbicangdaJakih zj ol ogi n
Suchodolski, Joanna FedK&ubis i Anna Krasowska

49. Lokalizacja tlenku azotu w korzeniach zmykoryzowanych poddanych
toksycznemu dziiMargeaanSujkowskBybkbwska i Z n
Wojciech Borucki

50.Bi ol ogi cznie aktywne zwiNzki w kultu
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gatunk-w gr zyb - w Katrgyl al oS uogrkiapawdsakl an y ¢ h
BoUena Muszy Eska

5.Rt Al w maSl aku zwyczaj riNamalidSzjkego podgo
Innocent. C. Nnorom i Jerzy Falandysz

52. Radionuklidy £2'Cs,*K, 2**Ra,?1%Bi i 21“Pb) w borowiku szlachetnyin
Anna Sl i wi Eska, Mcarr at syi n@s kSaa,b aT,a nGarraal yZnaal e
Jerzy Falandysz

53.Mi kroskopijne grzyby podstawkowe (Basi
wTatrachr Ur s zul a -Bwi @ler sMani ka Kozgdgowska, /
WogczaEGska, Kamila Bacig8lova i W esga\

5AWpgyw uszkodzeniat | wiSa i k pg ztenowc owi ac.
(Camerariaohridelld na mykoryzn KkAescumlisanowca bi ac
hippocastanunt..) i Jolanta Tyburska, Kinga NowdRyjeta i Barbara
KieliszewskeRokicka

55.Bogact wo gatunkowe i zr - Unicowanie tak
wybranych rejonach PolskiDor ot a Wi eczor ki ewi cz, Domi
i Maggor z atMichdkkas zki ewi ¢z

56.Rt Al w s k| eAblippbria extensgPeck)\Gines Anna Wiejak,
Yuanzhong Wangdj Zhang i Jerzy Falandysz

57.7Kol oni zacja szczNtk-w mchu torfowca pr
podczas procesu r ozkga Mateusz Wilkwdulieh t ypac
Pawgowska, Marta Wrzosek, Mi chag Gorecz
Malawska

58.ZagroUeni®gimi kme bw odudynkach na przykg:
gmach-w publ i czinAlcehk swa nMdarr as z\W-wji cei k

59.Nuklidy ®Csi“K w owocni kach T.haeéka lca sitar za
Jurkiewicz, A. S$liwiGka i J. Fal andys

60. Mikrobiologiczna degradacja karbazdlK.Zawadz ka, N. WroEska
Bernat, A. Felczak i K. Lisowska

20°° uroczysta kolacja

26 _wrzepPpnNaek
AULA Przyrodnicza Stacja Terenowa Bi
SPAGA

900-10?° sesja tematyczna IV:IPA S Ot Y, PATOGENY | ICH KONTR OLA
pr owa &ingh Mazurkiewicz-Z a p a § 0WG jcczi ech Wakul i (E:
9.9  wy k gad whastosolNanig metod molekularnych
w diagnostyce wybranych g
Tomasz Jagielski
9%0.9%  Epidemiologia grzybic paznokci na podstawie danych
Zakgadu MyGMd20@380L3) UJ
Paweg KrzySciak, Magdal en
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9%0.10°° Gr zybi c ei agtualhegroldery
BoUena Kaszak

10°%-10° Grzyby wodne zWisthhziadagiaw g
Polsce
Piotr Knysak ;WiJoxamreae kt al d
RuszkiewicMichalska

107%-12?° sesja tematyczna VSYSTEMATYKA | EWOLUC) A GRZYB¢E W
| ORGANI ZMEW GORABNBCHP

prowatdmbByeaailSdatwa WogczaEsKka

107%-10° wy k gad wlaotduNckyi: kryptycznce
Oywiciel ska i ni gpopyhbhawa
ggowni owych
Marcin PiNtek

10°-11° Przegl Nd nowych metod sto
pl eSni aMucosated w (
Julia Pawgowska, Mateusz

11°0-11° St an zbadani a SpptaigwiPolsee z
Agata WogczaGEska

1120-11%°  Grzyby gasteroidalnemo r f ol ogi a wybr
[ rzadkich gatunk-w notow
Janusz Guszczy Eski i Agni

1140-12°°  Grzyby w astrobiologii
Justyna Kwiatkowska

1290122 PostfiAp techniczny w mikro
TomasZ i - gk ows ki

1220-12%0 przerwa kawowa

12%0-14%0 sesja tematyczna VI:SYMBIOZY T BADANIA PODSTAWOWE
| APLIKACYJINE

prowa®pNoya Hi | TemaszdeskEs k a

12013 wykgad wWooddaNcgyr:zyb-w myko.t
w fitoremediaciji
Katarzyna Hrynkiewicz

13%13° St atus mykoryzowy i obecn
korzeniowych u 37 gatunk:
w Europie
Marta L. Majewska, Janusz
Agni eszka Nobis, Daria Ga

Szymon Zubek
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13%0-13%

1340-14%

14°0-147°

1470140

Wp § y wazji Reywoutria japonicaRudbeckia laciniata
orazSolidago giganteaa grzyby arbuskularne
Szymon Zubek, Marta L. Ma
Anna M. Stefanowicz i Marcin Nobis

Grzyby tomentelloidalne Polski widziane z perspektywy
badmocEl zi emnych zbiorowi sk

ektomykoryzowych

Tomasz Leski, Maria Rudaw
Pietras

Udziag genotypu topold] [
w ksztagtowaniu zbiorowis
i mi kroorganizm-w gl ebowy

LeszekKa | i Es Kk i

Partnerzy trufli letniefluber aestivunvittad.

Aleksandra Ros&ruszeckaDor ot a Hi | szc
Szmidla i Katarzyna Sikora

14%°-15% gbiad

15%0-1740 sesja tematyczna VII:GRzYBY W GOSPODARCE LE § N E J

ROLNICTWIE , OGRODNICTWIE | ZR¢ WNOWAt ONY M
ROZWOJU

pr owa Marill i€oyalik i Zbigniew Sierota

15%0-16%

16°0-16%°

16%°-16%

16-17%
17901720

17%0-1740

wykgad wirozdyNweryaicani e nadr :
chronionychexstudwa rSumidowi s k
przyrodniczego

Jacek Pintka
Wystninpowani e g
agrocenoz i Sr
Cezary Tkaczuk

Dwa nowe gat unkilepjograppilne wi Xz
ze Scolytus ratzeburgii Trypodendron domesticum Polsce
Robert Jankowiak

Mi cromycetes na | i SEricaceat r o
Maria Kowalik, Joanna Bonio, Klaudia Duda

90 | at Las-w Pa@Gstwowych
Janusz Witkowski

Etnomykol ogia grzyb-w jadal
Co 0 zbieraniu gdeatpdgrafieznem- wi
Gukasz Guczaj

b- w ebhatho
wi sk sen

17-18% przerwa kawowa
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18°0-20°0 sesja tematyczna VIII: Bl OR&t NORODNOS$ RONA OCH
GRZYBERWOWLA GRZYBEW VORMOWI TOCHRONI E $ RODOWI SK

prowa@pNewna KiJainawsizclBuszczy EsKkK.i

180-180 wy kgad wBioodNclhynior odnoSi i oc
makrogrzyb-w w monitoringu
i Srodowi ska
Anna Kujawa

18°-18° Mo Ul i woSci wykorzystania da
gatunk-w grzyb-w na potrzeb
wedugteri - -w | UCN
Kami | Kndr a

18-19°  Boletus projectellugMurrill) Murrill w Polscei ¢ zy mo U«
stanowil zagroUenie dla kra
Marta Wrzosek, Mi chag Gorcz
i Mateusz Wilk

19°-19%° PasaUer owi e na g a psache Raglezijas p
zielonaPseudotsuga menziebjej symbionty mykoryzowe poze
naturalnym zasingiem wystnp
Marcin Pietras, Anna Kujawa i Maria Rudawska

19°19° Grzyby mi kroskopijne zwi Nza
torfowiskowychi rola ochronysiedliskowej w zachowaniu
micromycetes
Maggor zat a-MRusaks&wi czMaggo

19920 Nowy mykol ogiczny hotspot w
Narodowyw badani ach uczestnik:-v
Jarosgaw Szkodzi k,-Mithalskay Annaz a

Kuj awa, Marta Wrzosek, St an
GraUyna Domian, Maria Dynow
Kagucka, Leszek Karli GBGski,
Tomasz Leski, Maria Gawryno
Pietras, Mar i a RudawsKk a, Maggor za
Suchar zewska, Domi ni ka $1 us
Wilk
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Wpdgyw zwi Nzk-w cynoorganicznych na bg

Przemys{gaiaBleirmatS3i,ewiera, Jerzy I
Katedra Mi krobiologidi Przemysgowe|] i
i Ochrony $rodowiska, Uniwer syt

ul. Banacha 12/16,99 37 G- d T ; *pbernat @bi ol . u

Wst izv.i Nz ki organiczne eypiyhizaaines isiNc iot
szersze zastosowanie znalazgy dopiero
wszystkim jako czynni k stabilizuj Ncy
(PCW) . w nastnpnych | at ach rozpoczi
pochodnych cyny jakoald at ek do farb pokrywaj Ncych
konstrukecij.i podwodnych, ograniczaj Nc i
W trakcie prowadzonych w wielu oS
stwierdzono toksyczne oddzi agywani e
ogni zmy Uywe. SpoSr-d nich szczeg-In
tributylocyna (TBT). Zwi Nzek ten odd:
odpornoSciowy, ner wowy, funkCJonowani
energetyczne w kom-r kach. U iadm Uza sin
Zzwi hkszani e sin liczby kom-r ek t gus z
(obesogen).

Pomi mo wysokiej toksycznoSci TBT, 0z
wzrostu w obecnoSci biocydu. PonlewaU

bgon biol ogi czykylcthc z ynii,e Uheo Uincah wopor noé
indukowaniem zmian w profilu lipidowym.

Cel.OkreSlenie wpgywu zwi Nzk-w cynoorgart
grzyb-w mi k r Cukinghmmellay cefegansi  Penicillium
chrysogenum

Mat er i ag yHodowlegertzoydoy-.w mi kr oskopowych pr
dni na podgoUu Sabouraud (28AC, 140
ekstrahowano wg procedury Folcha, stos
Nastninpni e, korzystaj Nc z techni ki t
chramatografii cieczowej (LEMS/MS) oznaczono lipidy grzybowe.

Wyniki., Oznaczono i pidy wchodzNce w S |
fosfolipid:- w: kwasu fosfatydowego (

fosfatytydyloetanolaminy (PE), fosfatydyloozytolu (Pl), fosfatydyleeryny
(PS) i fosfatydyloglicerolu (PG). Na podstawie otrzymanych danych
jakoSciowych zaprojektowano dla kaUdeg

selektywnN metodn i Imaltple reactioNmonitonmg c z e E  (
Zaobseryvowano, dwmlkamawytarr'nei wzrostni uPk s z e
chrysogenumn i UC. wlegansw obecnhoSci TBT. Wy k az a

| i pid-w zawieraj Ncych nasycone kwasy t
fosfold @egaghsmar alUonych na dziaganie TBT
spadek indeksu measyceni a (DBI ). Stwierdzono
pochodzNcych z r-Unych k | dirolenozva wi er a|j
Natomiast, WP. chrysogenum b s er wowano wzr ost DBI i i
kwas-w tguszczowych w obecnoSci TBT.

Whioski. Wy kaz ano, Ue oddziagywanie TBT n
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zal eUne od badanego drobnoustroju. U gr
TBT stwierdzono wzrost il oSci nasyconyc
Swiadczyi, Ue zdolnoSi do pesgseUywi &lzana
zmianami w profilu fosfolipidowy organizmu.

Praca badawcza byga finansowana z gr an
UMO-2011/01/B/NZ9/02898.

Influence of organotin compounds on membrane lipids of microscopic

fungi
Przemys{gaiWwaBleirmatS3iewi era, Jerzy DJg
Department of I ndustrial Mi crobi ol ogy ar

12/16 Banacha St.,Pa02 37 G- d¥; *pbernat @bi ol . un

Introduction. Organotin compounds have been known for over a hundred and
fifty years but they found a wider application in the 40's of last century,
mainly as stabilizing factors in the production of polyvinyl chloride (PVC). In
the subsequent years, organotins started to be used as additives for the paints
covering the hulls of ships,ets and underwater structures, to limit their
colonization by aquatic organisms.

In the course of many research studies, toxic effect of organotin compounds
on living organisms was revealed. Among them, tributyltin (TBT) proved to be
particularly dangeroudhis biocide has been reported to be immuneuro,
hepate, nephre, gastre toxic and also to cause testicular damage. However,
the mechanism(s) by which TBT induces toxicity have not been fully
established.

Despite the high toxicity of TBT, some miorganisms capable of growing
in the presence of the biocide have been found. Since TBT enters the area of
the lipophilic biological membranes, it cannot be excluded that their resistance
is associated with the induction of changes in the lipid profile.

Aim. Determination of the effect of organotin compounds on the phospholipid
profile of microscopic fungi Cunninghamella elegansand Penicillium
chrysogenum

Materials and methods.Fungal strains were incubated in Sabouraud medium
with TBT (10 mg/l) or withait the biocide. Fungal biomass from the stationary
phase of growth was applied to extract phospholipids using the Folch
procedure. Profiling of fungal phospholipids was performed using high
performance liquid chromatography (HPLRIE/MS

Results.Phospholijds from six classes were determinptosphatidylcholine
(PC), phosphatidyloserine (PS), phosphatidic acid (PA), phosphatidyloinositol
(P1), phosphatidyblycerol (PG) and phosphatidylethanolamine (PE).
Individual phospholipids were then quantified by raultiple reaction
monitoring method (HPLBARM)

Two-fold greater inhibition of growth d?. chrysogenurthan ofC. elegans
in the presence of TBT was observed. It was shown that the lipids of
elegansexposed to TBT contained mainly saturated fatty atMsalso found
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that the DBI index, which indicates the level of lipids unsaturation decreased
in the TBT presence. A loss of lipids from different classes containing gamma
linolenic acid was also noticed. In contrastfinchrysogenunan increase in

the anount of unsaturated fatty acids and DBI was observed in the presence of
TBT.

Conclusion. It was shown that the effects of TBT on the phospholipid profile
depended on the tested microorganism. In the fungus resistant to the high
concentrations of TBT an d@neased amount of saturated fatty acids was
observed. This phenomenon may indicate that the ability to survive in the
presence of the biocide is associated with changes in the profile of the
phospholipids.

This study was supported by the National CentreScience in Krakow,
Poland (Project NdJMO-2011/01/B/NZ9/02898).

Mi kromacierze fenotypowe w ocenie uzd
przez szczepyNeosartorya fischeri
Nina Bili ®ka*, Magdal ena Fr Nc**, A
Instytut AgrofizykiPo |l s ki ej Akademi. Nauk, ul
20-290 Lublin 27
tel.: 81 744 50 61*n.bilinska@ipan.lublin.pl, *m.frac@ipan.lublin.pl

Neosartorya fischeri j e s t termoopornym grzybe
produkuj Ncym toksyczne metabolity. Ga't
toksynot w- r cAzpergilusgfunigstieWyrs t fpuj e powszec
gl ebie oraz na nisko rosnNcych bNdF¥
Grzyby nal eUNc &. fistheri ngoagtNu nWwyr z Nd z i | duC
ekonomiczne, jeSli znajdN sif w surow
powoduj Nc jego skaUenie. Dlatego teUO |
poznawczego i praktycznego punktu widzeniai zenr z aj Ncego do op
szybkich met od monitoringowych dot
Charakterystyka profiluwu met aboliczneg
zakresie wgaSciwoSci katabolicznych
zwi Nzk-w hamuijl Nig Waehy clhuli csht yrmow w- j

Celem bada® bygo por-wnanie profilu
dwa Sr odowi s Neosadoryss fistcherie pyr - Unym pochod
geograficznym i materi agowym.

Szczep DSM 3700 zakupiony z kolekcji DSMZ (Braunschweig, Germany),
pochodzi g z puszkowanych j abgek. N a
wyizolowany z truskawek w Laboratorium Mikrobiologii Molekularnej i
Srodowi skowe|j I A PAN ( GenBank: KC17976

Badania zostagy przeprowadzone za p
fenotypowychPM Bi ol og Phenotype Micro Arrays
N. fischeriprowadzono przez 14 dni w temperaturzé26 na podgdo Uu P
ciemnoSci . Ocenn profilu wykorzystani
uUyciem pgytek PM3. Pgyt ka aBiuo3d3og P M
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ami nokwasy, 12 polipeptydy, 3 substraty
oraz wodn jako kontrolnn. I nokul acjn prz
firmy Bl OLOG, nastnpnie pgye€pmiezd6nkubowa
godzin w urz@@zemwi uktOmryimL co 15 mi nut
dokonywane bygy automatyczne odczyty \
zwi Nz k- w. Analizn wynik-w wykonano przy
Phenotype MicroArray (PM).

SpoSr-d 95 r - -Unych Fr-deg wingl dnyamczep

stopniu okogo 70 substrat- - w, nat omi ast
wskazuje na zdecydowanie szersze uzdolnienia fizjologiczne szczepu

Srodowi skowego, w por-wnaniu do przech
kol ekciji. Ef ekt t en spbwbdowaonnyi ebygoS
przystosowania sin szczepu G48/12 do koc
Srodowi skowych. Najchintniej zuUOUywanymi s

przez oba s z-alanieg) V-aspéragipay :ornitgna. Szczep

Srodowi skowywytkyd zwsstaaniwszystkie polipe
na pgJytce PM3, a naj-Asp,t AaTl,yGlydMiete | zuUyw
Agmatyna oraz inozyna odznaczadgy sin [
szczepy, zaS ksantyny przez szczep Srodc
Szczep Srodomwna&pa§ si i szer szymi U :
wykorzystania substrat-w w por - -wnaniu d
warto, Ue wszystkie substraty zuUywane |
utylizowane przez szczep G48/12.

Badania finansowane przez Narodo@entrum Nauki (Polska), project:
DEC-2012/07/D/INZ9/03357.

Phenotype Microarray in evaluation of abilities to nitrogen utilization by
Neosartorya fischerstrains
Nina Bili ®ka*, Magdalena Fr Nc**, Aga
Institute of Agrophysicsd? ol i sh Academy of Sciences,
PL-20-290 Lublin 27
phone 81 744 50 61, *n.bilinska@ipan.lublin.pl, **m.frac@ipan.lublin.pl

Neosartorya fischeriis heat resistant fungi, which produced toxigenic
metabolites. This fungi is close related tAspergillus fumigatus
N. fischeripresents in soil anlbw-growing or having contact with soil fruits.
This fungi can be responsible for economical loses, when their spores
contaminated raw material§herefore, knowledge of their metabolism is
importart for cognitive and practical point of view, aiming at the development
of rapid monitoring methods for the raw material selection. The metabolic
profile characteristics allows to develop knowledge of the catabolic properties
of these fungi, enabling knowdge compounds which inhibit or stimulate their
growth.

The aim of the study was to compare nitrogen sources profile utilization by
two environmental straindNeosartorya fischeriof different geographical
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origin.

Strain DSM 3700 was purchased from the aditen of the DSMZ
(Braunschweig, Germany), came from canned apples. In contrast, G48/12
strain was isolated from strawberry in the Laboratory of Molecular and
Environmental Microbiology IA PAS (GenBank: KC179765). The study was
performed with Phenotype Migarray technology PM (Biolog Phenotype
Micro Arrays PMs). Cultures of strains bf. fischeriwas carried out for 14
days at a temperature of 26AC, at PDA

Nitrogen sources utilization profile was carried out using PM3 plates.
Biolog PM3 plate consisted of 95 different nitrogen sources include: 33 amino
acids, 12 polypeptides, 3 inorganic substrates, 47 miscellaneous substrates and
water as a control. The inoculation was carried out in accordance with
instructions issued by BIGLG, t hen the pl ates were i
hours at OmniLOG device, wherein every 15 minutes for 8 days, automated
readings were made using the individual compounds. Analysis of the results
was performed using the software Microarray The PhenoBig. (

Among the 95 carbon sources G48/12 strain used in varying degrees about
70 substrates, and the strain DSM 3700 about 40, which points to a broader
physiological abilities environmental strain, compared to a stored for many
years in the collection. Téieffect was probably caused by the need to adapt to
the strain G48/12 to competition and changing environmental conditions. The
most used substrates from the amino acids, for both strains wétanine,
L-Asparagine, EOrnithine. The environmental strawas able to use all of the
polypeptides on the circuit PM3, most extensively consume environmental
strain AlaAsp, AlaThr, Gly-Met. Agmatine and Inosine were characterized by
intensive utilization by both strains, and Xanthine by environmental strain.

Environmental strain was characterized by wider abilities to use substrates
compared to the reference strain. Emphasize the value that all substrates
consumed by the strain DSM 3700 were also utilized by the strain G48/12.

The study was supported blational Science Centre (Poland), grant: BEC
2012/07/DINZ9/03357.

Zmi any w hydr of oCaraigecabicang 0 d awp &y ywe m
bi osurfaktant - w
Piotr Biniarz, Gabriela Baranowska, Anna Krasowska*
Wydziag Biotechnologi i, Uni wer sy
ul. Joilot-Curie 14a,58 8 3 Wr oc aw; anna. krasowsKk

Grzyby Candida albicansnal e UN do patogen-w op
czgowieka. Stanowi N naturalnN mikrof]
mogN wy wo § a (Pfallera Diekgma 800 F)stotnym poblemem jest

zdol 6.alfifansdi o adhezowania do podgoUy or

Poszuki wane sN zwi Nzki zdolne do zabe:
oraz rozpraszania istniejNcych juU bi .
biosurfaktanty. Biogr f akt ant y prawdopodobni e op
dzi fnki czemu chroni N j N przed kol oni
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mechanizm dziagania biosurfaktant-w nie
wykazano, Ue I-surfaldgnteppetdpfaktyna yl (PEIRJamek et
al. 2010)odd zi &®unj- ¢ Kzalbicans obni Uaj Nc i ch hydr

(CSH) . Po inkubacij.i z PFI 1, CSH szczep-
por - wnaniu do szczep- - w hydrofil owych.
wakt ywnoSci mi cel i i monomer -w PFII. I
C.albicans do powierzchhn pol i styrenu, a efekt j est
Kondycjonowanie powierzchni polistyrenu roztworami PFIl redukuje jej
podatnoSi na adhezjn. R-wnieU inkubacj a
do adhezji. Jednak po usuni nuwychu PFI I i
wzrasta okogo dwukrotnie Wy ni ki suger uj
polega nie tylko na obniUeniu hydrofobc
uzal eUniona od innych proces- w. Badani
bi agko Cshilp, ktw- rlegm- rkiacedhbepawd&duj e C
hydr of ob o w6iggtetonebal. Z085% ni e wykazagy r-Unic
kom-r kami kontrol nymi a trakt owany mi
wzewnntrznej warstwie Sciany kom-rkowej
inkubacji zPF1 | . Wyj aSnienie zachodzNcego proc
bada .

Changes in hydrophobicity and adhesion o€andida albicansn the
presence of biosurfactants
Piotr Biniarz, Gabriela Baranowska, Anna Krasowska*
Faculty of Biotechnology, University of Wetaw
14a JoilotCurie St., PE50-3 8 3 Wr tarng.laasgwska@uni.wroc.pl

Candida albicansis responsible for many fungemias, especially in
immunocompromised patients (Pfaller, Diekema 2007). A serious problem is
the propensity ofC. albicansfor adheringto various surfaces and ability to
form biofilms. Surfactants or biosurfactants can affect the cell surfaces of
microorganisms as well as abiotic surfaces. Microbial surfactants have often
antimicrobial and antiadhesive properties but knowledge abomélchanism
of their action is scarce. In this work we demonstrated that the lipopeptide
biosurfactant, pseudofactin Il (PFIl) (Janek et al. 2010) effectively decreased
cell surface hydrophobicity (CSH) &. albicanscells, probably by coating of
their cell surface. After incubation with PFIl, CSH of hydrophobic strains
decreased significantly and we did not observe differences between action of
monomers and micelles. In terms of the antiadhesive activity, PFIl wes mo
effective above critical micelle concentration (0.072 mg/ml) hence the
adhesion was inhibited more strongly with micelles than monomers.
Hydrophilic strains seemed to be less resistant to the influence of PFIl than
hydrophobic ones. We investigated théhesion of cells to surfaces coated
with PFIl as well as of cells preincubated with PFII. Interestingly, we observed
that in the case of hydrophobic strains, their adhesion to polystyrene surface
increased twdold after removing PFIl. The results indicat that the
antiadhesive activity of PFIl occurs not only through a change of CSH of
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albicanscells but also by other mechanisms. Investigation of the expression of
the gene encoding Cshl protein, which deletion causes 75% decreasing in
hydrophobicity ($gleton et al. 2005), did not indicate any differences
between control cells and cells pretreated with PFIl. The composition and
guantity of proteins in the outer part of cell wall also was not changed after
treatment with biosurfactant. The explanatioi the mechanism of
antiadhesive activity of PF Il requires further research.

Pfaller MA, Diekema DJ (2007) Epidemiology of invasive candidiasis: a
persistent public health problem. Clin Microbiol Rev 20,-183.

Janek T, Gukaszewi ckaAM(201®,dsplationkand T, K
characterization of two new lipopeptide biosurfactants produced by
Pseudomonas fluorescenBDS5 isolated from water from the Arctic
Archipelago of Svalbard, Bioresource Technology, 101, GIIIZ3.

Singleton DR., Fidel Jr PL., Waiak KL., Hazen KC. (2005), Contribution
of cell surface hydrophobicity protein 1 (Cshl1p) to virulence of hydrophobic
Candida albicanserotype A cells, FEMS Microbiology Letters 244, 3 .

Grzyby i roSliny: osobliwe re
Anna Bujakiewicz
Zakghdl ogi i RoSlin i Ochrony S$r

Uniwersytet im. Adama Mickiewicza w Poznaniu
ul. Umultowska 89,66 14 PoznaCE

RoSliny bezzieleniowe zdobywaj N wigi
transfer wngl a organicznego odbywa
autoto f i cznej przy wudziale struktur okre
pasoUytnicze naleUNce do dwuli Scienn)
wngla organicznego | est mykoheterotro
sieci mykoryzowej fgNaenNc gj gra§lbiemi &et
tr-jstronny ukgadgrzybr 0 8Si haa bezeiel
(mykoheterotrof), w kt-rym roSlina ni.
mykoryzowe | (jest epipasoUytem).

RoSliny mykoheterotroficzne wystnpuj
rodzinach, poczNwszy od wNtrobowc - - w
(Pteridophyta) do roSlin okrytozal NOKk
dot Nd ponad 400 gatunk-w -rw,Slkitn- rrea cnzayl
do mykoheterotrof . w. SN one czAsto ni
Charakteryzuj N sif wsp-Ilnymi cechami
brakiem 1iSci l ub ich redukcj N, ogr
zmniejszeniemwymiarusai on, uproszczeniem budowy
trybem Oyci a. DuUN gruph roSlin m
bezziel eni owe storczyki. Ponadto Spo:
Gentianaceae i Pol ygal aceace. My kohet el
na kud i ziemskiej, al e naj wi nksze i ch |

Neotropis i Paleotropis.
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RoSliny mykoheterotroficzne wykorzyst.

r-Unych grup taksonomicznych: zar - wno p
workowce (Ascomycetes)Ns wSr - d nich zar-wno grzyby
t worzNce owocni ki podzi emne | nazi emne,

wyksztagcaj N. ]
Ni ekt -re Vogiat( Grlkiti anaceace) wyst ipuj Nce

wykorzystuj N siel m@ldnug spE)y z dezewmiu s k ul ar n
tropikalnymi. StorczykNeottia nidusavis (Orchidaceae, Europa) korzysta z

wngla obecnego w sieci e k $Sebaninagpp.r y zowe j
(Heterobasidi omycetes) z r Fagu$s spnia mi dr z
Corylus s p . My kohet er o test onhjsilej wv podmdzinien a ]
Monotropoi deae (Ericaceae). Centrum r - [
zachodnia Ameryka P-gnocna, gdzi e wysthn

nal eONcych do tej podrodziny. Przykgada
Allotropa vigata pas o Uyt uj Nc dricholana magmaveldreoraz

Pleuricospora fimbriolata uzyskuj Nca wngi el z grzy
podstawczakaGautieria monticola Monotropa hypopityswy st A puj Nca na
p-gkulii p-gnocnej z wi Nz a nTacholpma Tt w  Eur

columbetta, T. portentosum, T. saponaceum a ha tereni e Ameryl
jest w kontakcie Zricholoma portentosum, T. flavovirens. sejunctum

RoSliny mykoheterotroficzne s N epi
mykoryzowych ( a nieergsmeplrodngaannu@z) ny crpae®
Oywych roSlin autotroficznych za poSre
rozkgadaj Ncej sin materi.i organicznej
eksploatorami jednego z najbardziej rozpowszechnionych i najstarszych
mutual i zm- wikommiciidzygatu

Fungi and plants: peculiar relations
AnnaBujakiewicz
Departmenbf PlantEcologyandEnvironmentaProtection
AdamMickiewicz University
89 UmultowskaSt., PL-61-614 PozndE

Achlorophyllousplantsgain organiccarbonon two differentways In one
the transferof organiccarbonis sustainedy direct attachmento autotrophic
plants through haustoriurdike structure These are parasitic plants which
belongto dicotyledonougroupof the plantkingdom Anotherway of gaining
carbontakesplacein myco-heterotrophyn which achlorophyllougplantforms
associatiorwith mycorrhizalfungi which are co-associatedvith the roots of
autotrophigplant Thisis peculiar tripartite autotrophfungusmycoheterotroph
relationshipin which achlorophyllousplant directly parasitizes(epiparasitg
themycorrhizalnetwork

Mycoheterotrophiglantsare found in variousunrelatedfamilies from the
liverworts (Bryophytd, throughthe ferns (Pteridophyta to the Angiosperms
More than400 speciesof vascularplants in 87 generahavebeenrecognized
as mycoheterotrophicThey are often, incorrectlydescribedasfis apr ophyt es 0
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in variousreferencesTheyall havea numberof structuralanddevelopmental
featuresin common e.g. lack of leavesor their diminution, reductionof root
system They are characterizedby common structural and developmental
featurese.g. lack of leavesor their diminution reductionof the root system
reducedseedsize simplified shoot constructionand subterraneatifestyle.
Achlorophyllous orchids (Orchidaceage constitute an essential group of
mycoheterotrophiplants Moreover mycoheterotropharefoundin Ericaceae
(Monotropoideag Gentianaceaand PolygalaceaeMycoheterotrophiglants
arewidely distributedin the world but they showthe greatestabundanceind
richnesdn the NeotropicsandPaleotropicalegions

Mycoheterotrophsacquirefixed carbonfrom their mycorrhizal fungi of
various taxonomic groups both basidiomycetesand ascomycetes In
mycoheterotrophiaelationships fungi forming ectomycorrhiza(ECM) and
arbuscular mycorrhiza (AM) are involved including species producing
hypogeousand epigeousfruitbodies as well asthosewhich do not produce
carpophores

SomeVoyria speciedrom Gentianaceatamily occursmainly in denserain
forest on fertile soil and in Amazonian Caatingaforest Typically it has
vermiform/coralloid roots andits diasporesare water repellentand dispersed
by water and rainsplash Voyria speciesparasitize arbuscularmycorrhizal
network of Glomusspp (Glomeromycotawhich form mutualisticsymbiosis
with tropical trees Neottia nidusavis (Orchidaceag nonphytosynthetic
orchid widely distributed in Europe gains organic carbon from
ectomycorrhizal  network  of Sebacina  spp (Sebacinales
Heterobasidiomycet@swhich form mutualistic symbiosiswith forest trees
(Fagus sp.,, Corylus sp). Mycoheterotrophyis remarkably prominent in
Monotropoideaga diversesubfamily of EricaceaeTheseare achlorophyllous
angiospermousgplants Their roots are entirely ensheatheéh ectomycorrhizal
fungal myceliumandare nourishedby carbonpassingthrougha mycorrhizal
network linked to autotrophic trees The centre of diversity of the
Monotropoideae is western North America where 8 out of 10
nonphotosynthetiogeneraoccur The Monotropoideaeoccur in evergreen
dense and deciduous ectomycorrhizal forests throughout the northern
hemisphere dominated by Pinaceag Fagaceae Salicaceae and
Dipterocarpacead_eading examplesfrom North America include Allotropa
virgata (California, Oregor) using carbonfrom ectomycorrhizalnetwork of
Tricholoma magnivelare Pleuricospora fimbriolata (California Oregon)
gaining carbon from ectomycorrhizalhypogeousbasidiomyceteGautieria
monticolg as well as Monotropa uniflora (Oregon Virginia, Vermon)
exploiting ectomycorrhzal networks of Russulaceae(Russula brevipes
Lactarius theiogaluy. Monotropastrumhumile (Japaf obtains carbonfrom
ectomycorrhizafungal myceliumof Russulapostiana Monotropahypopitys
widespreadin Europe derives carbon from ectomycorrizal mycelium of
various speciesof Tricholomg e.g. T. columbetta T. portentosumand T.
saponaceumin North Americahoweverthis monotropoidplant hasdifferent
setof hosts namelyTricholomaportentosumT. flavovirensandT. sejunctum
In GreatBritain Monotropahypopitysparasitizesctomycorrhizahetwork of
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Tricholomacingulatumlinked to Salix repens It alsogrowswith Tricholoma
terreumandPinus sylvestris Nonphotosynthetiorchid Epipactismicrophylla
(Southern Europg takes carbon from ectomycorrhizalascomyceteTuber
excavatunminkedto treegeneraFagusandCorylus

Mycoheterotrophic plants are epiparasites(not i's a pr o)pang gams 0
organiccarbonnot from decayingorganicmatter but from living autotrophic
plants through a shared mycorrhizal fungus Mycorrhizal epiparasitesare
exploitersof oneof the widely distributedandancientinterspecificmutualism

Grzyby patogenne izolowanwja&ciwietizNt,
|l wona DNbrowska*Ka8pbpbdknaMBiwgoerezhtaa Bie
Zakgad Mi krobiologii, Katedra Nauk

Wydziagd Medycyny Weterynaryjnej
Szkoga Gg-wna Gospodarstwa Wiejskie
ul. Ciszewskiego 8, 0286 Warszawa; *iwonaabrowska@ 10g.pl

Grzyby wystiApujN powszechnie w Srodow,
powoduj Ncym schorzeni a, w tym choroby
odzwi erzice, zoonozy. ZakaUe a grzybicz
infekcje podsk-dowee i zakaUen ia ukga

Cel em pracy bygo okreSlenie czinsto
chorobotw-rczych grzyb-w od zwierzNt, ic
Materiag badawczy (wymazy) obej mowag 2
zwi erzNt, ich miejscaskod;yomzN;knl'{m:hi wid ap@ \
Z cagkowit ej ' iczby 75 badanych pr-bek
33 z nich pochod2|gy od zwierzNt, 39 o
strzinpkowe stanowi gy 93, 86 % wszystkic

Der mat o fwyhbdowanon i e

Zwi erzita towarzyszNce i ich Srodowi sk
potencjalnie patogenicznych gatunk-w gr
badanych pr-bek st dltemavia gy gr zyby z rodze

Pathogenic fungi isolated from pets, their evironment and owners
|l wona DNbrowska*Ka8pnpbdknaMBwgoerezhnha Bie
Division of Microbiology, Department of Preclinical Sciences
Faculty of Veterinary Medicine
Warsaw University of Life Scienc€sSGGW
8 Ciszewskiego St., PQ2-786 Warszawatiwona.dabrowska@10g.pl

Introduction. The classical taxonomy of fungi is mainly based on an
assessment of their morphology and sporulation. The size, shape, sporulation
allows to determine affinity to genera and species (Murray et al. 2011).

From among mre than 100 000 described species of fungi, most are
saprophytes, and only a few over 100 are common pathogens of animal and
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human organisms. Several hundred species may also be a cause of
opportunistic fungal infections (Dworeckaaszak 2008).

Medically important fungi can be classified as an opportunistic pathogens
or as a basic, primary pathogens. Most of mycoses are mostly opportunistic
fungal infections (Shoham and Levitz 2005). Opportunists rarely cause disease
in the immunocompetent host. Primanthmyens are obligate pathogens that
cause disease in healthy hosts, both human and other mammals, such as
livestock and pets (Casadevall 2007). However pathogenicity of opportunistic
fungi is determined by the overall health of the host, because in nyes, ca
these microorganisms are saprophytes which are able to cause serious infection
in immunocompromised host (Murray et al. 2011).

Materials and Methods. The swabs were taken from the skin of 25 healthy
animals, their resting places and from the skin of their owner hands. A total of

75 specimens were collected and cultivated on Sabouraud Dextrose Agar
(SDA, Becton Dickinson) in typical conditions. All obtad colonies were
investigated macroscopically and microscopically by analyzing the rate of
growth, spores shape, texture and color of the colony. Collected data were
applied to morphological identification of mycelial fungi according to the

Atlas of Clirical Fungii (De Hoog et al. 2000). Classification of yeasts and
yeastl i ke fungi were done basing on cel
bi ochemical properties, evalwuated with

Based on the basis of the results, the idamce of individual species of
fungi was calculated according to the method described by Czachorowski
(Czachorowski 2006) using the formula:

Di =nNA100%

Di ithe dominancen i number of the-th speciesN i total number of all
species

Based on the resultf dominance was divided into classes based on this
proposed by Biesiadka (Biesiadka 1980):

1. eudominant (the species with the number of dominate more than 10%)
2.dominant (5,110%), 3. subdominan{2,1-5%), 4.reducers (below 2%)

Results. From all investigated samples 114 fungal isolates were obtained.
Among them: 33 isolates were originated from animals, 39 were obtained from
owners skin followed by 42 strains from contaminated environment. The
majority of isolates were mycelial fungi (93.86%) atite yeasts were
identified in 6.14% of all cultures. Dermatophytes were not found. In 4
samples there was no growth at all.

A total of 18 different fungal species were isolated from all subjects. A
dozen of mycelial fungi were isolated from the environmehtanimals,
followed by 8 different species obtained from animals, and 11 cultivated from
their owners. The most prevalent organisms waternaria fungi (47.37%).

Less frequently the growth @&spergillus(18.42%),Scopulariopsig10.53%)
andPenicillium (8.77%) was observed.

Common strain isolated from all investigated sources walgrnaria
alternata, Aspergillus flavus, Penicillium expansuamd Scopulariopsis
brevicaulis And common strain isolated for pets and their owners were
excluding those meitned species above alshlternaria diathicola and
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Geotrichum candidum
Discussion andconclusions. Isolated fungi can colonize skin and mucous
membranes of both animals and humans without symptoms, but they can also
give rise to a hypersensitivity readtior infection (JahnR - Uy k et . al 20
According Dudkiewicz and G-rny (2002) P
belong to a group of people more predisposed to fungal diseases. Dutkiewicz
et al. (1994) also reported an increased incidence of fungal spdfesareas
where animals were housed. Among pets asymptomatic carriers of potentially
pathogenic fungi poses a serious risk for human health. The problem of fungal
infections is not only the health problem of animals or their optimal efficiency
and aestétics. Fungi has low specificity for the host, and high resistance to
adverse environmental factors. Zoonotic fungal infections pose a significant
threat not only for people who permanently present in the environment of
animals, but also those who havetcamct wi t h ani mal s spor adi
and Dworecka&aszak 2008). As demonstrated in the work also people can be
a potential source of infection such as yeast for animals.
As conclusions:
1 Pets and their environment are the natural reservoir of many
potentially pathogenic fungal species.
2 The most prevalent organisms were mycelial fungi from Alternaria
genus.
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The complex faces of microscopic fungi applied by man
Jerzy Dgugo@Eski

Department of I ndustrial Mi crobi ol ogy

12/16 Banacha St., P02 37 G- d ¥

Fungi play an important role in both the circulation of elements, especially
carbon, as well as in human life. In traditional industrial technologies they are
used for the manufacture of food products (cheese, bread, wine, beer), drugs
(antibiotics, steral drugs and psychotropic substances), enzymes (amylases,

proteases, lipases, cellulases) and synthesis of a number of other substances

important from the point of view of health and economy. Equally important are
their degradation properties. Microorganssmwhich are the cause of
disruptive biological corrosion and following considerable economic losses,
can be successfully applied for the elimination of waste of natural origin as
well as xenobiotics removal. Particularly important seems to be the pibgsibil

of their use in the efficient biodegradation of harmful substances, including
EDCs (Endocrine Disrupting Chemicals). EDCs in the environment (even in
guantities of the order of ppm) can cause many deleterious effects among
animal populations, as welsde a reason for a range of illnesses in humans. A
list of these substances comprises a number of pesticides (DDT, alachlor,
endosulfan), pollutants of industrial origin (bisphenol A, nonylphenol,
pentachlorophenol, anthracene) and some heavy metalsigoadiead, nickel)
(Adler 2007; Lamb et al. 2014)

Fungi originating from areas constantly contaminated by xenobiotics are
specially useful in detoxification and total disruption of EDCs, mainly due to
their ability of adaptation to unfavorable environménteonditions.
Nevertheless, microorganisms involved in biological corrosion of building
materials or destruction of raw materials and products of plant origin are also
convenient and efficient tools in detoxification and degradation processes of
this groupof deleterious pollutants. Research carried out in the Department of

Il ndustrial Mi crobi ol ogy and Bi otechnol

indicates that fungal strains of the gendméchoderma, Paecilomyces, Mucor,

Metarhiziumpresent a particularraleance i n this respect

Sgaba et al. 2013 a, b; Szewczyk et
During the presentation, special attention will be given to mechanisms

al

(

-

-

responsi ble for survival and degradati o

our point of viev highly undesirable or very useful.
The work was supported by a grant from the NCN. No. UMO
2011/01/B/NZ9/02898.

Adler S.R. 2007.Cellular mechanisms of endocrine disruption. In:
EndocrineDisrupting Chemicals. From basic research to clinical practice.
Edited by Gore A.C. Humana Press, Totowa, New Jersey, USA, pages 135
174.

Krupi G ki , M. , Sz e wc zy Retoxifieation an® g u g o s k

elimination of xenoestrogen nonylphenol by the filamentous fungus
Aspergillus versicolar International Biodeteoration & Biodegradation 82,
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Badania nad wyst npb84eg)inaturaingcht ucznych
radi on u%K, #Ra;?Biie¥Pb) w pieprzniku jadalnym
Maggor zat al Patngjwhkragis kheanna %1 i wi Es k a
Tamara ZalewsKaJerzy Falandysz
Wydziag Chemii, Uniwersyte30&dades &s k
?Instytut Meteorologii i GospodarkiWodné&,d d zi agd Mor ski w G
ul. Waszyngtona 42, 8342 Gdynia

Pieprznik jadalny Cantharellus cibariug-r.) to popularny gatunek grzyba
jadal nego w Europie i Azji. W Polsce
gospodarczo gdyU jest sprzedawany na
pozyskano na terenie Polski w latach 129243 i z prowincji Yunnan w
Chinach w D 1 3 roku. 3¢saWasrit*®Sibadano w cafg

owocni kach. Grzyby starannie 0cCczyszcze
noUa plasti kowego i pndzl a) l ub myto
nastfinpnie kolejno kr -tko vstemsperatorze w pr
pokoj owe|] [ do stagej masy W suszarc
proszek w mo¥fdzierzu porcelanowym | ub
oznaczono metodN spektrometri.i gamma
HPGe o wydaj noScoazdzidl®@eol.9 keVzpdzy énergii 3382 r

keV wraz z analizatorem. Do analizy w
stosowano oprogramowanie Geini@ 0 0 0. Wszyst ki e aktywnc
na datn pozyskania grzyb-w, uwzglndni a
podano w Bg w przeliczeniiuzanwvaarktgo Sia swo ¢

0Ozhaczaho grawimetrycznie po wysuszeni
W temperaturze 105UC.

Okazy pieprznika, zebrane w 2013 r. w Yunnanie w Chinach i na Pomorzu,

w okolicycmi PosewwoF gmina Przywidz),
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zawar®CeSi tj. 1,2 i 4,2 Bq/ kg8Bukgy suche
ms,.bygo tego nuklidu w grzybach kupionyec
Polsce. W materiale zebranym w Chinach i Pols@913 r. nie wykrytd>‘Cs.

Owocniki pieprznika jadalnego zebrane na terenie kraju w latach-2088
cechowaga zr - UniCs \(od 64 do¥647wBgrkg m.S.).
Pieprzni ki jadalne zebrane na terenie Pl
i2003ce howada mal ej Nca z ®pgyWMddo227zasu za
Bgq/ kg m. s. %K w ofiecnikaah piep&iika jadalnego zebranego z

r-Unych miejsc na te2@h3 ebPopashir akt yazn
sama dla poszczeg:-I| nlycwy kdzegmna dl al amat e
Chin byga zgodna z danymi z ‘Kow s ki . N i
grzybach z terenu Pol ski [ Chin wskazu
gatunku do zachowania homeostazy K w cCci €
p oc hodz?®Ra&%PBiiRb w pieprznikach nie wykryto

Investigation of the occurrence of artificial ¢****Cs) and natural
radionuclides (*K, #?®Ra, 2'Bi and ?*Pb) in Common Chantharelle
Maggor zat al Patngjwhkragis kheanna %1 i wi Es k a
TamaraZalewska, Jerzy Falandys$z
lFaculty of Chemistry, University

63 Wita Stwosza St., RBO-3 08 Gd a Es k

?Instytitute of Meteorology and Water ManagemieMarine Division in

Gdynia

42 Waszyngtona St., P&1-342 Gdynia

Common ChanterelléCantharellus cibariug-r.), is a popular species of
edible mushroom in Europe and Asia (Falandysz et al. 202@pmon
Chanterelldas widely collected in Poland and is sold abroad in large quantities
annually (GSO, 2010) Mushrooms can absorb and sequestetheir fruit
bodies various radioactive elements both of natural and artificial origin.
Available data on radionuclides other th&f{**Cs in mushrooms is far less
when compared tdhat of stable chemical elements. Several species of
mushrooms are known becausetlufir speciesspecific ability to accumulate
some chemical elements in fruit bodies at much greater concentration when
compared to a vast number of other species examined uwtiiBlo r o vet | k a
al. 2007; Cencet al. 2010), and this seems to apply also to the radionuclides
though studies and data on this case is far less (Falafdgsar ovi | ka 2013)
Apart fromthe known genetic ability to accumulate certain elements by some
mushooms, other factors that can influence elements uptake include the
location under study (geochemical and environmental background) as well as
the year of fruit bodies emergence, especially if the element is released
because of anthropogenic emissions,.

Theaim of this study was to provide data on ldivgd radiocesium€’Cs)
and some natural radioactive elementk,(?**Ra, 21Bi and?“Pb) content of
Common Chanterelle collected in Poland as well as for specimens gathered in
Yunnan in China that is agtant site from the Chernobyl nuclear power plant
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that collapsed in 1986Radioactivity from**'Cs and other nuclides were
determined using gamma spectrometer with coaxial HPGe detector with a
relative efficiency of 18% and a resolution of 1.9 keV at 1.88% (with
associated electronics).

Specimens of Common Chantherelle collected in year 2013 in Yunnan in
China and from Pomerania at the place Pomlewo (commune Przywidz)
showed very low content df’Cs, i.e. 1.2 and 4.2 Bg/kg dry matter (dm),
while higher amount 0658 Bg/kg dm was noted in specimens bought from a
shop in Poland in the autumn 20Bpecimensollected in 2013 in China and
Poland did not contaif*“Cs. The Contents df’Cs in mushroom collected in
Poland in 19972008 fluctuated from 64 to 1647 Bqg/kg dm. For specimens

collected from the Puszcza Dar Ul ubska

137Cs showed a decreasing trend from 974 to 227 Bg/kg dm. The contents of
40K in specimens ctécted from different places in Poland in 198013 was

nearly the same and data for mushrooms from the China agreed well with data

from Poland and this once more showed the necessity of K and the ability of
species to maintain its homeostatic contentéstf. Radioactivity from?*°Ra,
2198j and?*Pb was not detected

Bor ov ilfkaan dZa J el 2mH eKotrba P, Dunn CE (2007)
Hyperaccumulatiorof silver by Amanitastrobiliformis and relatedspeciesof
the sectionLepidella Mycological Research, 1113391344.

Cenci R. M., Cocchi L., Petrini O., Sena F., Siniscalco C. & Vescovi L.
2010. Elementi chimici nei funghi superiori. | funghi di riferimento come
strumento di lavoro per la bioindicazione e la biodiversita. JRC Scientific and
Technical Report€£UR 24415 IT.

Falandysz). & B o r o vJi 20k3aviacro and trace mineral constituents
and radionuclidesin mushroomsi health benefits andrisks. Applied
Microbiology andBiotechnology97: 477501.

Falandysz J., Widzicka EKoj t a A. K. , Drévenowska ®@s k a
DanisiewiczCz upr y @kyUadjows ka A. , Lenz E.
Mercury in Common Chanterelles mushroof@antharellusspp. updateF-ood
Chemistry 133: 842850.

GSO. 2010. General Statistical Office. Statistical information and
elaboration, Forestry 2010, Warsaw.
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maj Nce Jatwy dostinp do teren-w |l eSnych
Materiag do bada® pozyskano z 40 miej
p-gdgnocnej Pol 2008 ora Ira&tjaonhu M BBt a Ume- (
1995 r. i Starom jJangchBrwoorSycsi- w  na Bi agor usi

Zawar¥#Si“K w zaleUnoSci od rejonu pocho.
w cagych owocni kach l ub osobno kapel u
kapelusze,t r zony l ub cage owocniKki uci erano
porcelanowym | ub agatowym. TBadagmo bkm:- bk
skgadago sin od kil kunastu do kil kudz
nuklid-w oznaczono met odN spektrometr
pgprzewodni kowym HPGe o wydajnoSci 18%

keV przy energii 1332 keV wraz z analizatorem. Do analizy widm

rejestrowanych w 8000 kanag- - 2008t osowan:
Wszystkie aktywnoSci przeliczoino na |
uwzgl fidniaj Nc rozpad promieniotw-rczy. \
na kg masy suiczhmewjardawddniwo-dy oznaczano g

po wysuszeniu podr - bki owocni k-w do st af¢

Owocni ki maS| aka zwyadg aua j neglbowa g b e rwemgl
zr - Uni cowan®Csz a(waaraloiSZ4y wykonane w 2013
o b e ¢ P*CSw inateriale zebranym w latach 1®® 08) . Ma Sl aki kr :
zawi é’lCagw cagych owocnikach iloSci od o
suchej, a kapals ze bydgkyr od i 8 sil niej zaniec

zys
Pr - bki zbiorcze maSlaka zh@ad WwatbkSciBo
znaczni e winkszej ni U badany materiag ki
2400,3 N 56,0 Bq/ kgwanratsdcs is kapeluszgchi( t r zony
trzonach owocnik-w maSlaka zwyczajnego
w 2008 r. wynosiga jeszcze 596,5 N 34,1

Ni emni e]j w przeliczeniu na SwieUe grzyb
%wody zawd€soSlyga mniejsza od tol erowanse
produktu. “Rawar twiSicci i K og-gem) w kap
zwyczajnego z wszystkich zbadanych miej

Bq/ kg masy suchej, coojewhamwiauntpSai Mkm
i nnymi popul arnymi jadal nymi gr zybami | ¢

Radiocesium {¥’Cs) and potassium{°K) in Slippery Jack
Anna Dr yY{Na@lia Szylke damara Zalewska
Anna $ |%iJexzy Fatahkdpdz
Faculty of Chemistry, University & d a &dka, Es k
63 Wita Stwosza St., PB0-3 08 Gd a Es k
“Institute of Meteorology and Water ManagemieMarine Division in Gdynia
42 Waszyngtona St., P&1-342 Gdynia

This study aimed to examine artificial radioactive cesiufif*{Cs)
contamination as well as the contents of natural radioactive isttpé fruit
bodies of Slippery Jac8uillus luteuqL.) S.F. Gray collected in Poland. This
edible mushroom is less valued compared to many other species but is widely
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collected by mshroom lovers who have easy access to forested areas.

The fruit bodies were collected from 40 places mainly from the northern
part of Poland in 1992 0 0 8 ; from the <city of Ume
Sweden in 1995 and from a site n&aroje Janychéa Bory s - w, Bel ar us
2010. Fruit bodies were cleanagp from adhered debris and Tairied, and
further dried at 65 AC to constant we
the caps and stalks separately, were pulverized in porcelain mortar to fine
powder and ket until analysis in brand new sealed polyethylene bags under
dry conditions. Before analysis each individual samples from each of the
studied locations were pooled to make a composite samples that consisted of
many caps, stalks or whole fruit bodies pdéacp and yearThe pooled
(composite) samples consisted of 13 to 33 fruit bodies (of caps, stipe or whole
fruit bodies). Radioactivity from*'Cs and“K were determined using a
gamma spectrometer with coaxial HPGe detector with a relative efficiency of
18% and a resolution of 1.9 keV at 1.332 meV (with associated electronics).
Al l numeri cal data gained were recal ct
exact date of mushrooms collection.

Fruit bodies of Slippery Jack collected in Poland showed variable content
of *¥'Cs (determinations done in 2013 did not show any occurrencéCsfin
specimens collected in 192908). The whole fruit bodies of SlippeJack
from Poland showe’Cs at 140 to 2692 Bq/kg dry matter, while caps were
from 3 to 4fold more contaminated than stalks. The content®@s in the
composite samples of this mushroom cc
Bothnia) in Sweden in 1995 ag substantially higher when compared to
speci mens from Pol and, i . e. with mean
and 2400.3 N 56.0 Bqg/kg (stalks) dry
collected near Rogalin (Wielkopolska land) in 2008 still contaitf4ds at
596. 5 N 34.1 (caps) and 267.1 N 14.:
specimens fronstaroje Janych8 o r y placenn Belarus (collected in 2010)
showed317.3 N 7.6 and 238.Neverheless, WhenBq/ k g
expressed on product fresh iglt basis (moisture content of fruit bodies
assumed at 90%) the degrees®Ceferespecir
below the limit of tolerance of 600 Bg/kg. The content%f (and also the
total K) in caps of the Slippery Jack from all sites examinedevgimilar and
were less than 1000 Bg/kg dry matter and these values were lower when
compared to that of certain other popular edible \gilolwvn mushrooms.

Gr zy bi c el aktwalne prablBhty
BoUena DKaszake c k a
Szkoga GJ- wn aViefskiegopvoNhrazaveidVywaz i a§ Medy cy s
Weterynaryjnejul. Ciszewskiego 8, 0284 Warszawa
bozena_kaszak@sggw.pl

ZakaUenia grzybicze wystipujN powsze:

mo g N byl Fr-dgem zakaUeni a dl a czgo
klasy f i kowane z uwzglndnieniem tkanki,
WinkszoSl z nich stanowi N grzybice sk
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naj cznSciej z przypadk-w grzybicy derm
z

grzyby Trighophyton knentagrophytésMicrosporum canis ale

zakaUenia sk-ry powodowane przez sapr ol
Alternaria alternata zwgdgaszcza u koni staj N sif no\
Jak wyni ka Z dosthipnej l'iteratury S
dr oUd Uo p o ddzhjuMalassezias Nr naj czistszN przyczy
sk-ry i zewnintrznego przewodu sQguchoweg
mieszanych grzybiczb akt eryj nych, chol i ch zhacz
atopowym zapaleniem sk-ry (AZS) sN czr
ostatnich | at obserwuje sin jednak wzr a
ucha zewnntrznego | ub powierzchownego z
Candida co powoduj e, Ue teraz Eandidit oSI i zo

Malasseziau zwieer&cytcdwwajrezsytszna podobnym poz
grzybicze opisywane sN u wielu r-Unych

pgaz-w sN obecnie jednN z naj wauUni ej s
zwi er zNt . Naj bardzi ej ni ebezpieczne
Batrachochytium dendrobatidis Saprolegnia feraxub Fonsecaea pedrosoi

Te grzybice pJjgaz-w sN tak powszechne i r
nazywane Akatastrof N ekol ogicznNoO. wSs

systemowych wystfApuj Ncychi sanawijearkz NkotWw
grzybic wywogywanych przez dimorficzne ¢
sporotrychoza, blastomykoza i kokcydioidomykoza, ale istnieje wiele
gatunk-w grzyb- w, kt - rych potencjal na
grzybic jest nadal niewgiSni ona.

Mycoses in animalg actual problems
BoUena DKaszake c k a
Warsaw University of Life Science&GGW, Faculty of Veterinary Medicine
8 Ciszewskiego St., PQ2-784 Warszawa; bozena_kaszak@sggw.pl

Mycoses are common on over the world and sorfextions identified in
humans may originate from animals. In fungal disease nomenclature, the name
of the tissudrequently infected by the fungi determines the name of the
associated disease, e gkin infections are called dermatophytodasPoland,
Trichophyton mentagrophytemd Microsporum canisare the most common
animal ringworms. Skin infection due to saprophytic mycelial fungi such as
Alternaria alternata,especially in horses has become a new clinical problem.
Malasseziainfections are the most frequent skin mycoses of dogs, although
their role and connection with atopic dermatitis (AD) is often understated. The
number of companion animal skin infections such as otitis or superficial
dermatitis caused b@gandidaspecies ha lately increased significantly and
now the frequency o€andidaisolations is on a similar level &dalassezia
Fungal infectionsn amphibiansarenow oneof the most importantasons of
extinctionof these animaldn these specied)¢ most dangerolisfections are
Batrachochytriumdendrobatidis Saprolegniaferax or Fonsecaeapedrosoi
Amphibian mycoses are so common and spread so fast, and have now been
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procl ai med an fie clTheredsgnb poit of bistoplasmdsis,o p h e .
sporotrichosis, bktomycosis and coccidioidomycosis among animals in
Poland. The etiological role of many fungal species is still misunderstood.

WartoSci odUywcze i |l ecznicze grzyb- w:
Jerzy Falandysz

Wydziag Chemii, U n\iitanstwoszey 63,688 0 & d G dEs &S Kk

Ludzie zbierajN, uprawiajN i jedzN g
a spoUywane il oSci i struktura spoUy
spogeczeE&twami, Gzyby pomai cenionynp ae@mmiw a mi

sensorycznymi (zapach, smak, tekstura)
witamin czy skgdgadni k-w mineralnych or.
w tradycyjnej medycynie |l udowej . Ni e mr
wartoSci odUywczych [ l eczniczych gr
otrzymywanych z grzyb-w (nutraceutyk
podej Sci e, kt - re gNczy wszelkie info
moUl i wym ryzykiem dla zdr avwaina ac g awibe k
Popul arne jadalne gatunki grzyb-w po
zawieral szkodl i we pierwiastki metall(
Sb i As , radionukl idy i zwi Nz ki rg i
wykrycie niedahwnfoe myalkohwd rreczwyre (agaryt
grzybachAgaricus Brak | est informacij.i o skga
odpowi edzi al nej Za z atTrichoblomaequesircE po Uy c i
flavovireng . Jednym z probl em: W j eaanych ak oS
w miejscach, gdzi e podgoUe gl ebowe |
metalicznymi i metal oidam pochodzNcyn
spal ani a, stosowani a agrochemikali-w
stosowani e ni ewd aS cdzyszemrego Fubstapagakiia (z
toksycznymi) i pestycyd-w w uprawie gr
1 oSi [ jakoSi i nformacij.i na t emal
systematycznie wzrasta a mniej j est i
mi neralnych zawartychywwpgywdlkeaphzegt mv
kulinarnego na moUliwe przeksztagceni

podczas przetwarzania kulinarnego.

Nutritional and medicinal values of mushrooms: focus on minerals
Jerzy Falandysz
Faculty of Chemistry, Universit
63 Wita Stwosza St., PB0-3 08 Gd a Es k

People are collecting mushrooms (Macromycetes) from the wild, cultivate
them and eat them and use in herbal medicine everywhere in the world though
the rates and patterns differ per society, nation and cou@tigng2006).
Mushrooms, apart from the valued organoleptic values (flavor, taste, texture)
are considered also as nutritional source of proteins, vitamins, mineral
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constituents and fatty acids and are used in traditional herbal medicine
somewhere a | a | Sualigab 6t al. 2006). Nevertheless, it should be kept
in mind that to the understanding of nutritional and medicinal value of
mushrooms and any other new products obtained from them (nutraceuticsals
or dietary supplements), the only option is an integraa@proach that
combines information about all aspects related to benefits and possible risk of
their intake to human health.

A well-known edible mushroom species apart from the nutritional
components can contain also hazardous metallic elements andidstsilich
as Cd, Hg, Pb, Sb, Addlandysza n d B o r2@l8; iGlclkaat al. 2012)
radionuclides and organic substances. A typical example is the recent
discovery carcinogen phenylhydrazines (agaritine) in sdwgaricus spp.
(Andersson and Gry, 2004). Unkmo is compound that caused poisonings
after eating fruit bodies of Tricholoma equestre (=T. flavoviren}
(Chodorowski et al. 2003). One of the health problems of edible mushrooms
collected from wild is the soil pollution with various metallic elements and
metalloids due to their industrial emissions, combustion and use of
agrochemicals and nuclear accidents or use of unsuitable substrates
(contaminated with toxic agents) and pesticides in mushrooms cultivation.

Amount and quality of data on major and mir@mponents of potential
nutritional and medicinal value that are contained in flesh of various
mushrooms is highly growing in recent years, while little or nothing is known
on rates of digestibility and bioavailability of mineral compounds form the
mushroon meals as well as on possible transformations and/or loss of
substances during cooking and industrial processing of mushrooms.

Andersson HC, Gry, J. 2004. Phenylhydrazines in the cultivated mushroom
(Agaricus bisporus- occurrence, biological propertiessk assessment and
recommendations. TemaNord, 2004: 558

Chang ST. 2006. The world mushroom industry: Trends and technological
development. International Journal of Medicinal Mushrooms, 83297

Chodorowski Z, Anand J, Grass M. 2003. Acute poisoniitly Tricholoma
equestreof five-year old childPr z e g | Nd :BO®X&r s ki 60

Falandyszl, B o r o vJi 2013 Macro andtracemineral constituentsaand
radionuclidesn mushroomd healthbenefits andisks. Applied Microbiology
andBiotechnology97:477-501.

Gucia M., Jarzy&Gka G., Rafag E., Rosz
J. 2012. Multivariate analysis of mineral constituents of edible Parasol
Mushroom Macrolepiota procerpand soils beneath fruiting bodies collected
from Northern PolandEnvironmental Science and Pollution Researtd
416431.

Kal al P. 20009. Chemical composition ai
species of wild growing mushrooms: a review. Food Chemistry, 118: 9

Pharmacopoeia. 2010. Pharmacopoeia of the People'dlRepli China
2010. Volume I. Beijing (PRC): Chinese Pharmacopoeia Commission.

Sullivan R., Smith J.E., Rowan N.J. 2006. Medicinal mushrooms and
cancer therapy. Translating a traditional practice into western medicine.
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Pierwiast ki p@EECnHiFesyKocPrRe, 2 1Bic 24b)
w grzybie pg@ac hGotinaraus daperdtpsa k owat a
Jerzy Falandys$zTamara ZalewsKa
"Wydziag Chemii, UnitaStwoszy63,868 0 & dades Es k
?Instytut Meteorologii i GospodarkiWodné&,d d zi a§d Mor ski w G
ul. Waszyngtona 42, 8342 Gdynia

Celem bada® bygo z j ednej strony p
radiocezem ®43Cs ) owocni k- w p § a cCortirtarkus kodr
caperatusz e st anowi sk w kraju, a z drugi ej
pierwiastk-w promi e d%, ¢Re »BiciZ4%lo braz t ak i
pozyskanie informacji o wsp-gbieUnoSc
grzybnin i wiNzanipiwipomsuowocni kach radi o
Materi adg do bada@E& p o-20¥0s k a26 amiejsw l at
zl okalizowanych w p-gnocnej cznSci P
(anali zowano osobno kapelusze i trzon
mi ejsca skNd pochpazodylPpjaaechkiXiokanr
Akt ywnoSi promieniotw-rczN badanych
spektrometridi gamma z zastosowaniem d
o wydajnoSci 18% i =zdolnoSci rozdziel

wraz z analizatorem. Ahai z n widm rejestrowanych
prowadzono z zastosowaniem oprogramowania Génig000. Wszystkie

aktywnoSci przeliczono na dathn pozy
uwzglndni eniem rozpadu promieniotw:-rcz
Uzyskane wyni ki ws k d z'¥4G$ yw owacnikadhu UN  z

zebranych w r-Unych miej sca8ohdll38a mak s
Bg/ kg suszu zanotowano dla kapeluszy
Puszczy Napiwodzk&®amuckiej w 2002 r. Z kolei okazy zebrane na
Mazowszu (gmina OlszewBorkl w2 007 r. cechowd@a akt.y
na poziomiel282409 Bg/kgsuszza kapel usze okaz-w z Bo
z 2010 r.i r z 1 d uRG85BE/&g3suszu. W grzybach nie wykryto 134 Cs,

kt -ry prawdopodobni e zani kg w wyni ku
trakcie pr ec howywani a pr-bek albo tego nuk
zebranym materiale.

Kapelusze pgachetki cechowagad®Cwi nksz:
ni 0 trzony“Ka bzawaarmnioeSma l jednakowa w
owocni k-w, a zadhaaemkhbyja podolmgch mi
w r-Unych |l atach. Uzyskane dane wskaz
grzybni®*®si (1l osezu stabilnego) w owocn
WK (i stabiln

ego K) i nie jest to proc
Wowocnikahh pgachet ki takUe*RayBiiyRbpa akt yw
aktywn&#Rh wdkapeluszach singa®Bii do 65

219Ph odpowiednio do 130 i 140 Bg/kg suszu.
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Radioactive elementg'3‘Cs, 1*Cs, K, ??°Ra, ?1Bi and 2“Pb)
in Gypsy Cortinarius caperatusmushroom
Jerzy FalandyszTamara ZalewsKa
IFraculty of Chemist,ry, University
63 Wita Stwosza St., P80-3 08 Gd a s k
?Instytitute of Meteorology and Water ManagemieiMarine Division in
Gdynig 42 Waszyngtona St2L-81-342 Gdynia

Edible wild-grown mushrooms in Europe aft€hernobyl nuclear accident
in 1986 were substantially contaminated with radioactive elements (Baldini et
al. 1990;FalandyszandB o r o v i | )k Bhis st dingd to examine the
status of artitial radioactive element such as radiocesid#f*{Cs) and its
possible relations with naturally occurring radioactive isotope of potassium
(*9K) in fruit bodies of GypsyCortinarius caperatusnushroomcollected in
20012010 at 20 spatially distant sites in the northern part of Poland. Similarly
the status of?*Ra, ?'Bi and ?*4Pb from the natural uranivnadium decay
chain were examinedC. caperatusvas reported as species abundarifi@s
sequesterd in fruit bodies after Chernobyl nuclear accident (Byrne 1986;
Strandberg 2004).

Fresh mushrooms, after cleap with a plastic knife from any visible plant
vegetation and soil debris, were initially iairied for 23 days. Further the
specimens were sefaded into two part$ the cap with skin and stigeand
dried at 65 AC to constant weight. |In
for analysis. Dried mushrooms were pulverized in an agate mortar and kept in
brand new sealed polyethylene bags undercdngditions. All specimens (cap,
stipe and whole fruit bodies) from any given place were pooled and subjected
to analysis of radioactive elements. Radioactivity fré#fCs and other
nuclides were determined using gamma spectrometer with coaxial HPGe
detecto with a relative efficiency of 18% and a resolution of 1.9 keV at 1.332
meV (with associated electronics).

The results of the radionuclides content of the fruit bodieS. afaperatus
indicated high contamination with’Cs at various places with values as high
as 18096\138 Bq/kg dry matter in caps of specimens collected from Puszcza
NapowidzkeRamucka (collected in 2002), 12889 Bqg/kg dry matter in
caps of specimens from Mazowsze land at OlszBadki (collected in 200),
and 556868 Bg/kg dry matter in caps of specimens from Bory Tucholskie
(collected in 2010). The fruit bodies 6f caperatusn this study were free of
134Cs which probably decayed in fungal material during storage for several
years (measurements wereadge in 2013) or were absent in mushrooms
collected most recently. The caps ©f caperatusshowed from 1.4 to 3.3
greater contents of’Cs than the stipe, while content YK was equally
distributed in these two morphological parts of fruit bodies aigl dlearly
shows that'*’Cs (and stable Cs) is not absorbed*¥s (and stable K) is
absorbed and sequestered in fruit bodiesMagromycetesAlso #*°Ra, 21Bi
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and?“Pb were detected i@. caperatusand the activity fron¥?®Ra in the caps
was up to 650 kg dry matter, and up to 130 and 140 Bg/kg dry matter
respectively front'Bi and*“Pb.

Baldini E, Nyatemu K, Tubertini O. 199€%’Cs/**Cs anomalous ratios in
organic soils and mushrooms affected by Chernobyl polluRadiochimica
Acta49: 4951.

Byrne A.R. 1988. Radioactivity in fungi in Slovenia, Yugoslavia, following
the Chernobyl accident. Journal of Environmental Radioactivity 6:1837

Falandysz], B o r o vJi 20138 Macro andtracemineral constituentsand
radionuclidesn mushroomg heath benefits andisks. Applied Microbiology
andBiotechnology97: 477501.

StrandbergM. 2004. Longterm trendsin the uptake of radiocesiumin
RozitescaperatusScience of th@otal Environment327: 315321.

Wpgyw poraUeni a pPRuecmiarecondiaftsp. Becalisn at n N
na il oSi iUOyjtask odSdi md o u
Karolina Felczak*, Maggorzata Schol

Samodzielny Zakgad Fitopatol
Wydziag Ogrodnictwa, Bi otechnol ogi
Szkoga Gg§- wn aViefSkiegopmoNhrazavee w a
ul. Nowoursynowska 166, 6287 Warszawa;Karolina_felczak@sggw.pl

Naj bardzi ej szkodl i wym grzybenP. chor ol
reconditaf.sp. secalisW wyni ku wystNpienia rdzy b
Oyta odnotowywane sN straty w plonac

obserwowano objawy poraUenia roSlin oc
niniejszych bwgg@Ewbygar ademiaan Npr z e z
reconditaf.sp. secalisna il oSl i jakoSI wuzyski war

badawczym bygy kgosy Uyta zebrane w
o0zi mego w Chor y ndospgddratwododawerejfidny Paako.s i n
Oceniano odmiany referencyjne oraz ni e wsobne Oyt a p o

wi el koSci , ksztagtu or az wypegnieni a
r-wnieU parametry iloSciowe takie jak
kgos-w, masn kgos-w, I|liczbn ziarna or a

potwierdz i gy stawi ane hi pot@@gnilkadadzye,z
wpdgynindgo na obni Uenie plonu ziarna or a
wczeshego zasychani a roSlin [ i ch Z
por - wnaniu do ziarniak-w Z mnigsdemi a n [
pomarszczone oraz znieksztagcone co s
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roSlin przez rdzn brunatnN Uyt a.

Impact of winter rye infection by leaf brown rust (Puccinia reconditaf.sp.
Secalis)in quantity and quality yield
Karolina FelczakMa g gor zat a Scholl enberger,
Warsaw University of Life Sciences
166 Nowoursynowska St., FR2-787 Warszawakarolina_felczak@sggw.pl

Rye Secale cerald..) is a cereal species grown in myacountries of
Central, Eastern and Northern Europe. This crop presents a wide range of
tolerance to abiotic stresses (cold, salt, aluminium) (Smolik et al. 2012). The
leaf rust is one of the most common airborne disease of rye and appears
regularly in al rye-growing regions.Puccinia reconditaf.sp. secalis has
sexual reproduction which starts on the alternate hasthusaspp. and
Echiumspp. These wild plants are frequently found adjacent to crop fields.
(Miedaner et al. 2012)Economically importantrye cultivars are highly
susceptible to leaf brown rus$t Puccinia reconditaf.sp. secalis The grain
yield losses from the brown rust infection increased up to 39% and even up to
60-80% in the case of an early strong epidengfolodukhina and
Kobylyanskij 2003). In continental climates the epidemics of rye leaf rust start
much ealier and cause yield losses up to 40% (Miedaner et al. B0P®)and
and Germanyepidemicoccurrence othe rust on cropscausedyield losses
ranging froml4 t029% R @ det d. 2007).The occurrence alstin late May
and early Junedepending on theye genotypebrought a reduction of 1000
grainsfrom 11 t027% (MiedanerandSperling1995).

The objective of this study were t(:) the evaluation of the response of rye
inbred lines to infection by brown rust under field condition in two localities,
province of Great Poland and West PomeranianVoivodeshiget2ymination
the basic parameters qtialitative and quantitativef yield (the number and
weight of rye earsnumberof grainsper earweight ofa thousangjraing from
one localities, provincef Great PolandCh or y (E

The plantinfection was scored based on a scale from 0, health plants to 5,
severely infected plants (Zamorski et al. 20049st of inbred lines wereery
susceptible to infection bjuccinia reconditd. sp.secalis,so disease index 5
reached.Infected plants were collected in order to create a collection of
infected rye plantsin the laboratory tests the weight and number ears of rye
were evaluatedAlso the qualitative and quantitative parameters of the selected
ears trials collected from inbred lines and reference cultivars were determined.
One of the parameter was the size, shape and number of grains per single ear.
The main quantitative parameteas the weight of a thousand grains. Level of
infection ofleaf brown rustseriously affectedhe grain yield and weight of
thousand grain. Obtained results showed thatight of a thousandyrains
decreased witlincreasinglevel of rustinfection. Also a high degree ofust
infection causedhe reduction of ears weight. Howevéhjs rulehas not been
confirmedin some of the analysetlials. In the case of the size ears from
reference cultivars and DIL lines observed significant differences rimstef

44


mailto:*karolina_felczak@sggw.pl

size and grain filling of ear®lso, such arelationshipwas noticedor weight

of grain obtained from thears The ears of reference cultivars were much
larger and a fully filled with grain. That grains from the reference cultivars
were well devedped with normal straw color. In contrast, grains of other
genotyphes were smaller, deformed and wrink2elgree of leaf brown rust
infection significantly influenced the reduction of grain yield and quality
parameters.

Miedaner T., Klocke B., Flath K.Geiger H.H., Weber W.E., 2012.
Diversity, spatial variation and temporal dynamics of virulences in the German
of leaf rust Puccinia reconditaf.sp. secali§ population in winter rye. Eur J.

Plant Pathol 132: 235.

Miedaner T., Sperling U., 1995. Effect leaf rust on yield components of
winter rye hybrids and assessment of quanitative resistance. Journal of
Phytopathology, 143 (112): 725730.

Rader T. , Racca P., JRr g Eadecidbau B. ,
support system for the control of leafst of winter wheat and winter rye.
Bulletin OEPP/EPPO Bulletin 37: 373B2.

Smolik M., Cieluch P., MazurkiewieZ apagowi cz K. , 201 2.
and cytological response of selected recombinant inbred lines oSegalé
cerealel.) to nutrient deprivon stress assessed at the seedling stage. Not Bot
Horti Agrobo, 40 (1): 28289.

Solodukhina O.V., Kobylyanskij V.D., 2003. Problems of winter rye
breeding for resistance to leaf and stem rusts. Plant Breeding and Seed Science
48 (2/2): 8796.

Zamorski @ . , Nowi cKki B. , Wakul i Es ki W. ,

tr-dgjga odpornoSci na rdzn U-§gtN, rdzhn
mat eri agach hodowl anych pszenicy B
Akl i matyzacji R45S1 in. 218/219: 137

Grzyby termoopornei znaczenie, charakterystyka,
perspektywy bada®E
Magdal ena Fr Nc
Instytut Agrofizyki Polskiej Akademii Nauk
ul . DoSwi a-20 kublih27a 4, 20
tel.: 81 744 50 61; m.frac@ipan.lublin.pl

Sektor owocC - w mi Ankkich, a szczeg-In
bardzo waUnN roln w produkcji rolnicze
na Swiecie. Z danych statystycznych wy
na poziomie 18dqg 9najywi.nkomny mhalerlyducen
zar az po Hi szpani i (300,9 tys. ton) ,
W@ o c h a mi (161,0 tys. ton) i Ni e mc a mi (
wysoki ej jakoSci surowca | esaowkm uczow:
jak tedU eksportowym. Doni esienia Ilite

wgasne wskazuj N na pojawiaj Ncy sifn pi
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zwgaszcza truskawek i ich przetwor - w, g
stanowil zagrduwznie dla zdrowi a

Grzyby termooporne s N cznsto czynni |
produkt -w poddanych obr - -bce termicznej,

Do naj bardzi ej ni ebezpiecznych [ poj a
doniesi eni ach | Neosamosa fisherp Bygsechlamysafulva U N :

i Talaromyces flavus Zani eczyszczeni e SUuUrowc:-w I ¢
wyni kiem ich kontaktu =z glebN, bnrndNcN
zanieczyszczone przez grzyby termooporn
konsumentezw ppoglukcj n toksycznych metabo

powodu odpornoSci na wysokN temperaturhi
przetrwal proces pasteryzacij.i przemys
skutecznym Ssposobem el iminacij.i tych |
selk cj onowani e surowc-w rolniczych. Tr a
grzyb-w termoopornych, ze wzglndu na dg!
znajduj N zastosowania podczas selekcjonct
narziidziem badawczym w rkdo@ée umkazadlich s iwi
dopracowanie technik Dbiologi:i mol ekul ar
patogen-w bez koni ecznoSci i ch hodowl i
Konieczne jest r-wnieU rozwijanie bada
charakterystyki molekularnej ient abol i cznej grzyb.-w ter mo
zmniejszenia zagroUenia dla zdrowia | ud.
zapobiegani a rozwoj owi tych patogen- w
ki erunku mechanizmu ich termoopornoSci
opr acowani a met od i ch zwal czani a or az
termoopornoSci i badanie ekspresji gen -
grzyb- w.

Badania finansowane przez Narodowe Centrum Nauki (Polska), project:
DEC-2012/07/D/INZ9/03357.

Heat resistant fungii importance, characteristics,research perspectives
Magdal ena Fr Nc
Institute of Agrophysics of Polish Academy of Sciences
4 DoSwi adc2@200Lablin®? ., PL
phone 81 744 50 61m.frac@ipan.lublin.pl

Soft fruit sector, especially the production of strawberries, play a very
important role in the agricultural and horticultural production, not only in
Poland but around the world. Statistics show that Poland strawberry
production rate of 181.9 thousand goof fruit, and Spain (300.9 thousand
tons), and together with Turkey (186.1 thousand tons) and ltaly (161.0
thousand tons) is the largest fruit of this species in Europe. Another place falls
to Germany, which provide an average of 130.9 thousand toméscdptecies
fruit. Therefore, the production of high quality raw material is essential in the
processing of both domestic as well as export. Literature and our studies (not
published) indicate the emerging problem of contamination of soft fruit,
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especiallystrawberries and their products by hesdistant fungi, which can
pose a threat to human health.

Heatresistant fungi are often factors causing spoilage of-freaessed
products, especially fruit. The most dangerous and often isolatedelsesttint
fungi are the following: Neosartorya fischeri Byssochlamys fulveand
Talaromyces flavusContamination of agricultural raw materials is often as a
result of their contact with the soil. Materials contaminated by spores of heat
resistant fungi can be a risto consumers' health by toxic metabolites
(mycotoxins) produced by these microorganisms. Due to the resistance of the
fungus to high temperatures they are able to survive the industry pasteurization
process. Therefore, the only way to prevent the developroé these
microorganisms in the product is suitable selecting material by conducting
tests for the presence of heasistant fungi. The use of traditional culture
methods is long and, therefore, does not apply in the selecting raw materials
for producton. However, time is a critical factor in assessing the acceptance or
rejection of a given batch of raw material, due to the necessity of processing
the raw material fresh, which is very important especially in the case of fruit
such as strawberries. Duethe sparse literature on rapid detection techniques
for heatresistant fungi in agricultural raw materials in recent years researchers
are looking for methods, effective in the detection of these pathogens. It is
necessary to develop the study includiogaracterization of occurrence,
molecular and metabolic characterization of heatstant fungi to decrease
the risk for human health. From a practical point of view, and prevent the
development of these pathogens research on therdséstance mechanism
and chemical sensitivity of headsistant fungi are also important to develop
destruction methods of them. The research on look forreemtance markers
and study the expression of genes encodingries&tance of these fungi are
very necessary.

The study was supported byational Science Centre (Poland), grant: DEC
2012/07/DINZ9/03357.

Produkcja korzeni drobnych i stan
(PopulusalbaL . ) w zbiorowiskach | eSnych, w
Anna FrymarkSz y mk o wi a k * | Nat alia GgJgow:

Barbara Kieliszewsk&okicka
Katedra Mikologii i Mikoryzy Uniwersytet Kazimierza Wielkiego w
Bydgoszczyal . Os s ol i -98 Bydgonszcz:af@mark@ Gkw.edu.pl

Topol a Papulesgabal( stanowi natudany el ement g i
wierzbowetopolowych zachowanych w nielicznych fragmentach w dolinach

wi el kich rzek, w tym w dolinie Dol nej
gat unkami gngowy mi (takimi jak: topol
Coroczne wylewy w- d powodzi owych, ksztagtuj N
organizm-w wystfpujNcych w naturalnyc|
prace melioracyjne, budowa wag-w pr z:¢

~

rzekach powoduj N stagdge obni Umacine si i

47



ograniczenie wylew- w, CoO przyczynia si
zbi orowi sk r oSltipowgsch siédlisk zalewangch\kewield a

wi adomo o wpgywie zmian warunk-w wodnyc
korzeni topoli mbzwhnNzewngpykorzynowmychy
Celem bada® bygo por-wnanie produkcij.i
mykoryzy topol. bi agej, wystfhpuj Ncych r
Kipa Ostiiaomeeckavat przyrody, naturalny
zal ewany; 2 . EsAitrsg zerwwaPtangrezyr ody, nat ur e
niezal ewany od 1968 roku; 3. Nasadzeni a
naturalny teren zal ewowy, obszar coroczr
i jesieni N 2011 r ok ul0zm202kcenc2B30 @.zi om- w ¢
Wyni ki wykazagy, Ue najwifdnksza dgugoSi
|l iczba wierzchogk-w wystnpuje w najpgyt
(010 cm), natomiast gNczna dgugoSi kor z
pozi om- w | wasa na sténewesskashozalewanych. Na wszystkich
badanych stanowiskach w g-rnych warst wa
podw-jnN kolonizacjn mykoryzowN, z domi:r

arbuskul ar nN.

Fine roots production and mycorrhizal status of White Poplar
(Populus albaL.) in riparian forests in the Lower Vistula Valley
AnnaFrymarkSz y mk o wi ak * , Natalia Ggowsk
Barbara Kieliszewsk&okicka
Department of Mycology and Mycorrhiza
Kazimierz WielkiUniversity in Bydgoszcz
12 Ossol i E8093Bydgodzez:afrym&rk@ukw.edu.pl

White Poplar Populus albd..) is a natural element of Popul@slix ripar-
ian forest preserved in a few fragments in river valleys of great rivers, includ-
ing the LowemVistula Valley, where this tree grows together with other riparian
species (black poplar, willows, elm, ash, alder). The annual flooding creates
specific life conditions for organisms living in natural riparian forests. Regula-
tion of rivers, melioration, anstruction of flood banks and dams on rivers,
cause permanent decline in groundwater levels and significant reduction of
floods which contribute to modifications in plant community structure and in
disappearance of typical flooded habitat. Little is knaaout the impact of
changes in water conditions on the development of poplar fine roots and asso-
ciated mycorrhizal symbionts.

The aim of the study was to compare the production of fine roots and my-
corrhizal status of White Poplar occurring in three lacatis : 1) AWielka k
Os t r o mienatkra @serve, natural riparian forest seasonally flooded; 2)
AOstr - w R gpmoteceedErda,natural riparian forest, unflooded since
1968; 3)P. albaplantation, monoculturé localized on natural floodplain of
Vistula River, seasonally flooded area. Samples were taken using soil cores
(237,4 cnd) from three soil levels: 40cm, 1620cm and 2€80cm in spring
and fall of 2011. Image analysis system showed the largest length of fine roots
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and the highest number ofatotips in the shallowest level of the studied soils
(0-10cm), while the total length of the roots from all analyzed levels, was ob-
served in the flooded sites. Dual mycorrhizal colonization (ectomycorrhizal
and arbuscular mycorrhizal), was observed iregdimined locations, with the
dominance of ectomycorrhiza in the most upper soil layer.

Grzyby potencjalnie chorobotw-rcze w z
piaskownic
Kat ar zyn §PidKurrmtoveskia J oanna BJgaszkows|
Anna W-jcik
17 a k Bialadjii i Parazytologii LekarskiejlJni wer syt et Medyczn)
Zakgad Diagnostyki [ Leczenia Chor -
Uni wer syt et MePthyHalleray, 984 GoGzd F

Gl eba st anowi Srodowi sko rozworiju wi el
grzyb-w [ pasoUyt - w patogennych dl a
zanieczyszczaj Ncych swoi mi odchodami
stwar za korzystne war unki dl a rozwo
systematycznych. Kont akt z ekrepayineSr o d o w
sportowych dzieci [ mgodzi eUy ugat wi é
czgowi eka

Cel em pracy bygo por - wnani e bior
chorobotw-rczych dla czgowieka, dro0d
dermatofit-w wyipzals&kwanych emiprn-elven- w
mgodzi eUy z Godzi

Badani ami objnto 17 piaskownic oraz
Godzi. Og-gem pobrano 172 pr-lhom z pow
war stwy gleby, w dw-igehiengmzonaehnbaamdaMe
posi ewano na podgoUa Sabourauda i z
zakgadano test przynnty wgosowej , a
podgo Uu Mycoline. ldentyfikacjn gat urt
podstawie cech morfologicznychiochemicznych.

DroUdUe i grzyby droUdUopodobne wyi z
z 58,8% zbadanych pr-b piasku oraz | e:
Zi emi plac-w zabaw i boisk. Wyizol owar

7 rodzaj - wi e nbalicegspdreo cutaneumCryptococcus
neoformand Rhodotorula glutinis Der mat of ity wykryto |
wiosnN w 17,6% pr-bach z piaskownic or
pr-bach ziemi. Zostagy onea 5Ha krloadszyafji- ky
d o mi n dneloghyton ajelloi Microsporum gypseum

Wyi zol owane grzyby nal eUNce do potenc
zwgaszcza z drugi ej k1 a$ yCryptococcise z pi e «
neoformans Trichosporon cutaneumMicrosporum gypeum M. nanum
Trichophyton terrestre T. tonsuransi T. schoenleinii, mo g N stanowi
zagroUenie dla zdrowia czgowi eka.
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Potentially pathogenic fungi in the soil and sand parks,
playgrounds and sandpits
Kat ar zy n §Pidk Kurreatoveski doannd8 § a s z K,0 wssnknaa® W- j ci k
Department of Biology and Medical Parasitology, Medical University of Lodz
2Department of Diagnostics and Treatment of Mycoses and Parasitic Diseases,
Medical University of Lodz] Hallera Sq., PI906 4 7 G- d T

Soil is an enviroment of development for many organisms including
bacteria, fungi and parasites pathogenic to humans. The presence of animals
that with their droppings contaminate recreational areas additionally creates
favorable conditions for the development of funginiraifferent taxonomic
groups. Contact with this environment during recreation and sports activities
of children and adolescents facilitates the transmission of fungi into the human
body.

The aim of the study was to compare biodiversity, of potentiallyogeittic
for humans, yeast, yedste fungi and dermatophytes isolated from samples
of sand and soil of recreation areas of children and adolescents in the city of
Lodz.

The study included 17 sandpits and 26 sports fields and playgrounds in
Lodz. In total, 172 samples were collected from the surface and deepé5(10
cm) layer of soil in two research seaseraitumn and summer. The material
was inoculated into Sabouraud and rose bengal media. At the same time bait
hair test was made, and the detected dephgtes were passaged on
Mycoline medium. Identification of species of fungi was based on
morphological and biochemical features.

Yeasts and yeadike fungi were isolated of the analyzed sand samples from
73.5% in autumn and 58.8% in spring and of 65.4%ltumn and 61.5% in
spring of soil samples of playgrounds and sports fields. Isolated fungi belong
to 20 species of 7 genera and most often wé&rezhosporon cutaneum
Cryptococcus neoformanand Rhodotorula glutinis Dermatophytes were
detected in 14% in autumn and 17.6% in spring of samples of sandpits and
26.9% in autumn and 48.1% in spring soil samples. They were classified into 8
species of 5 generdrichophyton ajelloiand Microsporum gypseumvere
dominated.

Isolated fungi belonging to the potentially pathogenic species, particularly
of the second class of biosafety (BSL2) Cryptococcus nheoformans
Trichosporon cutaneumMicrosporum gypseumM. nanum Trichophyton
terrestre T. tonsuranandT. schoenleinjimay be a risk to human health.
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Mi chag Gorczak, Marta Wr
Zakgad Systematyki i Geografi
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drugi ej . Grzyby i ngol dowe otrzymano
materiagu roSMWiehegae 7 zWilloswamiych grzy
patogeny l ub endofity roSlin. Znal e
Ophiognomonia melanostyliaPolyscytalina griseaGrzyb Parapheospheria

neglectaj e st nowy dl a Pol ski . Zasadna w)
zmi erzaj Nca do sprawdzenia czy diaspo
niosN potencjag infekcyjny.

Water as areservoir of land fungi diaspores
Mi chag Gorczak, Marta Wrzoselk
Department oSystematics and Plant Geography, Faculty of Biology
University of Warsaw, 4 Ujazdowskie Av, Fi0-478 Warszawa

Freshwater environments have relatively high fungal biodiversity. However
its diversity is not composed of wédhown groups of fungi only (Nikacheva
and Barl ocher 2004, Shearer et al
microscopic observations of conidia and conidiophores on natural substrates
(e.g. Chan et al. 2000, Czeczuga et al. 2005). In last twenty years cultural
studies offreshwater inhaking fungi ceased to be performe@ur work
suggests that they still can provide us with valuable data on both immigrant
and some typically aquatic fungi.

Foam and plant debris from two streams in central (Jeziorka) and southern
(Wilsznia) Poland was angaled for the occurrence of cultivable fungi. Isolates
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grown on MEA medium were identified by microscopic features or, if that
proved insufficient, by molecular means. The representatives of genus
Trichodermaand those ofusarium, Acremonium,Diaporthend Phomas.l.
dominated in foam from Wilsznia and Jeziorka respectivalgoldian fungi
were obtained six times from leaves from Wilsznia only. Multiple isolated
fungi are considered to be phytopathogenic or endoptRtice species such

as Ophiognomonia mahostyla Polyscytalina grisea were found.
Parapheospheria neglecta new to Poland. Studying invasive potential of
waterborne diasporas is worth considering.

Chan, S. Y., Goh, T. K., &lyde, K. D. (2000). Ingoldian fungi in Lam
Tsuen River and Tai Po Kau Forest Stream, Hong Kéaggal Divers 5,

109-118.

Czeczuga, B. , Mazal ska, B. , Godl ews k a
Aquatic fungi growing on dead fragments of submerged plammdogica-

Ecology and Management of Inland Wat&5(4), 283297.

Ni kol cheva, L. G. , & -sigetific fungal lpemers  F. (2¢C
reveal unexpectedly high diversity during leaf decomposition in a stream.
Mycological Progress3(1), 41:49.

Shearer, C  A. , Descal s, E., Kohl meyer, B.,
Padgett, D., ... & Voglymayr, H. (2007). Fungal biodiversity in aquatic habitats.
Biodiversity and Conservatioa6(1), 4967.

Mani pul acja aktywnoSci N szl aku mewal o
przeciwgrzyboweTrichoderma atroviride
Sebastian Gr aczyk,nalrts z Wi-bbil &k rt laP &6 k kaj a
Zembek, Sebastian Pigsyk, Joanna ¢
Instytut Biochemii i Biofizyki PAN, U P a wi Es k i -40p War&gava 0 2

Grzyby z rodzajuTrichodermaz nane sN jako organi zmy
l iczne enzymy hydrolityczne or az zwi N
przeciwgrzybowych i antybakteryjnych. W
procesie biokotmoli.

Celem niniejszej pracy | est zWi nkszeni
atroviride. Nasze wczeSniejsze prace ws kazu
wydzielania hydr ol az-glikozylack WypmeesieS@ i N pr oc
gl i kozyl acj i u grzyb-w niezbndny jest f
cukrowych. Zwi Nzek ten povaskiuagwgn w szl a
enzymem w syntezie dolicholu jestispr enyl ot ransf er aza. Z Wi
aktywnoSci moUe zwifAkszyl puln dostipne
mewal onowym powstajN r-wnieU inne zwiN
chinony, kt-renmowgdwlSyi wp 8§ grichaderma k ont r ol
Postanowi |l i Smy zwi nkszyl aktywnoSiI szl

zwi Ahkszeni ecis—melnylo;rams’ieoaﬁlcqiraz syntazy dwufosforanu
farnezylu (FPP). Szczepy. atroviideni os Nce kopi e droUdUow
RER2Ilub ERG20,k o duj Ncych cesppewylkdni ansferazn
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FPP otrzymane w toku naszych bada@E

przydatnpéci dla biokontrolii. Przepr o\
aktywnoSI enzym-w s z| acksprenylodawséetanyn o we g o
syntazy FPP oraz zwinkszonN glikozyl a
enzymy hydrolityczne mi agy Zznaczni e
spowodowago zwi hkszanie aktywnoSci p |

otrzymanych szczep- w.

Activity of the mevalonate pathway correlates with antifungal properties
of Trichoderma atroviride ]
Sebastian Gr aczyk,nalUrts z uNi-Bil &k jt laP &85 I ke
Zembek, Sebastian Pigsyk, Joanna
Institute of Biochemistry and Biophysics, Polistademy of Sciences
5a Pawi Es k(G2-206 Wars3awa , PL

Trichodermaspecies are widely used as biological control agents due to
their strong antagonistic activity against phytopathogenic fungi and
effectiveness in promoting plant growth and defensehar@sms. Biocontrol
efficiency may result from a direct interaction between the pathogen and
Trichodermawhen Iytic enzymes secreted by the latter degrade the cell wall of
the pathogen, causing damage of its cells.

It was observed that many, if not all,tity enzymes secreted by
Trichodermawere glycosylated. It was postulated thatgl@cosylation of
these enzymes was closely correlated with their secretion. Taking into account
this correlation we improved the biocontrol abilitiesTathoderma atroviride
P1 against plant pathogens by activation of the mevalonate pathway, where
dolichyl phosphate, a carrier of carbohydrate residues in the glycosylation
processes, is produced together with many other biologically active molecules,
such as sterols, terpenoiaisd quinones. The new strainsTofatroviridewere
characterized in terms of the activity of overexpressed enzymes, protein
secretion, activity of secreted hydrolases and antifungal properties. Our results
showed that activation of the mevalonate pathvesylted in higher activity of
dolichotdependent glycosylation leading to hyogycosylation and,
consequently, higher activity of secreted glycolytic enzymes. Higher activity
of hydrolases resulted in improved antifungal properties of the studied new
strains.

Wy korzystanie Fr - dEighodermg| a przez s
wyi zol owany z osadu Sciek-w mle

Agata Gryta*, Magdal ena Fr Nc**, Kar
Nina Bili Gka
Instytut Agrofizyki Polskiej Akademii Naulu | . DoSwi a#89% zal na ¢

Lublin 27, tel.: 81 744 50 61, *a.gryta@ipan.lublin.pl,
*m.frac@ipan.lublin.pl

ad my kol ogiczny osad-w SciekAowyAcr
k-w mleczar skich, nie jest Sci S|
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potencjalnym zagroUega&mi woeScwz gd hiodruo b o ¢
(dermatofity, g r z yAspergiltuoflavaig; A. utigatus, 8.z e m. i r
ochraceusor az droUdUaki). JednakUe, zbiorow
odpady charakteryzuj N sifn duUN m-Unorodr
W procesach rozkgadu zwi Nzk-w obecnyc!t

poszuki wani e [ charakterystyka met abo
wyi zol owanych z r-Unego rodzaju osad-w |
met od bi odegradaciji, czy filowiarees z k o d | i w
met aboliczne grzyb-w | est wykor zystywan
utylizacij.i i degradacji zwi Nzk- w, wy st
materi agach odpadowych. Grzyby strznpkoy
szl akiem biochewmimczznyams ywyiniakcagjiNcr - Unych
ni ezbndnych do produkcj.i metabol it - w. (
jest takUe wykorzystywane w ich identyf

FF Mi croPl at e pozwal a na uzyskani e Am
wyr addmgoNl charakterystykn uzdolnie® fizj
wyizolowanych z r-Unych Srodowi sk. Cha
uUyciu pgytek Biolog FF opiera sifn na W
przez grzyby substrat- - wowéglsdNwyscthu,dzktend

pgytce. Substraty wnglowe zgrupowane sN
karboksylowe i ketonowe, aminy i amidy, aminokwasy oraz polimery.

Cel em prezentowanych badaE byga cha
Srodowi s k o wkichadermazaovridep(®79/11) wyizolowanego z

osadu Sciek-w mleczarskich, obej muj Nca
i kwas-w karboksyl owych. Badania miagy
polega r-Unica w wykorzystaniu poszczeg
wciNgu 264 godzin hodowli oraz ocenn kol
przez badany szczdpichoderma

W celu okreSlenia profil u Tnagovidde ol i czne
wykorzystano pgyt ki Bi ol og FF Pl at es
kolorymetrycznych dokamno analizy wzrostu grzybni poprzez pomiar
gistoSci optycznej (OD) pr z ydniodej ugo Sci
hodowl i, a nastnpnie wyznaczono profil
procentowe wykorzystanie poszczeg:-Ilnych
okre Sl enia najintensywniej wykorzystywany
karboksyl owych i wnglowodan-w przeprowac
Przeprowadzone badania wykazagy, Oe na
uzyskano w 72 godzinie inkubacji. Wysoki poziom katabolicarszystkich
analizowanych zwi Nzk-w utrzymywag sinfn dec
czym zaobserwowano istotne obniUenie wy
prawdopodobni e z wyczerpaniem zwi Nzk -
wn gl owo d aapetylwD-glukozoamina, ml t oz a, mal totri oz

najintensywni ej wykor zystywmetyoD- Kol ej nl
g | u k o zDrlaktoza, Dmannoza, Efruktoza, Dgalaktoza, sacharoza,

arbutyna, Btrehaloza, Bme | i bi oz a, turanoza, stachi
ni ewiele miWUdzyy i paecj bD. Uwagn zwraca br
acetyloD-galaktozoaminy, = MNacetyleD-mannzoaminy i  minozytolu.
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Pozostage zwi Nz ki t ej grupy charakt ¢
wykorzystania (Ass 0,50, 7) . Wi nkszoSi spoSr - d
karboksylowg h  char akteryzowagd bardzo ni ski
katabolizm stwierdzono tylko w przypadku kwasegDkuronowego, kwasu
2-oksoD-gl ukonowego, -hydwaksy mas gowegqgo, k
hydroksymasgowego i kwasu chinowego.
Praca naukowa finansowapar zez Nar odowe Centrum Ba
ramach Programu LIDER 2020014,

Carbon sources utilization byTrichodermastrain
isolated from dairy sewage sludge )
Agata Gryta?r*, Magdal ena Fr Nc* * |, Kar

Nina Bili Eska
Institute ofAgrophysics of Polish Academy of Sciences
4 DoSwi adc-299 Lublia27St . , 20

phone: 81 744 50 61, *a.gryta@ipan.lublin.pl, *m.frac@ipan.lublin.pl

Mycological composition of the sewage sludge from dairy wastewater
treatment plant is not strictly defideAppearance of fungi is a potential threat
because of their pathogenic properties (dermatophytes, toxinogenic fungi:
Aspergillus flavus, A. fumigatus, A. ochracemsl yeasts). On the other hand,
fungi communities characterized high physiological diwgrsiwhich is
essential in processes of sediments compounds decomposition. Therefore,
screening and metabolic characteristic of fungi isolated from various waste
could be valuable in developing methods for biodegradable or neutralization
waste. Metabolic mfiling of fungi is using for assess ability to utilization
and/or degradation compounds current in organic wastes. Filamentous fungi
characterized the specific biochemical pathway related with assimilation
various compounds indispensable for metabolitexiyction. Evaluation of
biochemical profile could be used for identification. Application the Biolog FF
Mi croPl ate System gives the possibili
which is important for physiological characteristics of fungi isolateanfr
environment. Metabolic characteristics using Biolog FF plates based on
differences in the rate of carbon substrates utilization. Carbon substrates are
subdivide into group: carbohydrates, carboxylic and ketonic acids, amines and
amides, amino acids amelymers, substrates are coated on FF plate well.

The aim of present study was the metabolic characteristics of
environmental species dfichoderma atroviridgG79/11) isolated from dairy
sewage sludge, including carbohydrates and carboxylic acids. The objective of
the study was also the indication of the differences in particular substrate
utilization during 264 hours of incubation.

In order to determine metalic profile of T. atroviride(G79/11) Biolog FF
plates were used. Based on colorimetric measurement assess mycelium growth.
Optical density (OD) was measured at 750 nm wavelength during 11 day of
culture. Metabolic profile was expressed as averageasielur development
(AWCD), percent of utilization carbon substrates group, and cluster analysis
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depending on carbohydrates and carboxylic acids utilization in FF Biolog Plate.

The study showed that the highest metabolic activity was obtained at 72
hours of hcubation. High catabolic levels of all the analyzed compounds was
observed until the 10th day of culture, after which there was a significant
reduction in substrate utilization, probably related to depletion of nutrients.
Among the carbohydrates-Acetyl-D-Glucosamine, Maltose and Maltotriose
were the most extensively udVethyiD- Anot hel
G| u c o s-D-Haetgose, BMannose, DFructose, DGalactose, Sucrose,

Arbutin, D-Trehalose, EMelibiose, Turanose, Stachyose, which showed much

lower levels of utilization. There was the lack of utilization of théddetyl-D-
Galactosamine, Mcetyl-D-Mannosamine and +imositol. Other compounds

in this group were characterized by a medium level of use (A750.0)5

Most of the respondents carboxylacids characterized by a very low
utilization level. Intensive catabolism was found only in the case -of D
Glucuronic Acid, 2Keto-D-G| uc oni c-Hydkaxy-bdu,t yoi c- Aci d,
Hydroxy-butyric Acid, and Quinic Acid.

Scientific work supported by National Cemtrof Research and
Developmeni LIDER Programme 2012014.

Wpgyw metali cinUkich na proces kiegko
Z rodzaju Metarhizium
Marta L,GrArma® LR Yylcwiad RMilraolssfkaawa SgJab a
Jerzy Dgugo @Eski
ISt udencki e Riotgchlnoldgiaznddlikrabielogiczne
Wydziag Biologii [ Ochrony S$r
Katedra Mikrobiologii Przemysgo
Ochrony $Upnpdwwi skhet G-dzki237ulG:- dBfanach

Ws t fZanieczyszz eni e Srodowi ska metalami c¢inO
fr-ded antropogenicznych znaczNco wzro
Nadmi erne il oSci zwi Nzk-w zawieraj Ncych
obecne w Srodowisku naturalnymzwgjani cz
roSlin, zwierzNt i grzyb-w. Mikroorgani:
obecnymi w Srodowi sku natural nym l ub
wgaSci woSci fizykochemiczne struktur k.
wzrost, aktywnoSi i przeUywal noSi

Cel pracy. Cel em pracy bygdgo okreSlenie wpgywu
ki egkowani Metahiziurosp.ni k - w

Materiagy Pr zmgegtod doyw.y wa n o pr - by zawi er
zarodni k- wMetarkiziume p: w do kt - -rych dodawan:¢
ci n Uk i%c RE*, C&™n Niz*, qu*. Przygotowane hodowle statyczne

i nkubowano w 28AC przez 24 h, a nastnp
jon-w metal.] ci nUKi ch, w kt-rych zarodn
celu wykonania dokumentacji fotograficz
umiez czano na szkiegkach makroskopowych
Lactophenol Blue Solution (SigmAl dr i c h) . Zdj Aci a wy kon
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zastosowaniu mikroskopu Swietlnego Axi
Plan Neofluar (40x) przy zastosowaniu oprogramowania AxioNigZeiss).
Wyniki. Wszystkie badane szczeMetarhizums p. wy kazywagy Wwr ;

na obecnoSi badanyctstwoerdzmeoal Ueciki
zarodni k- w w obé*cnbAS,caktjqcrry-zvmwaZg‘:no S i
zmi ennoSci N. Naj mhne$!l wramlwweymlau ow e

wzrostu dkansoplipg M.globdsum Naj ni UszN wr a0l |
procesk i egkowania zarodni k3 wh avr aokbteecrnyozSucji |
szczepyM. majus, M. acridum, M. anisopliae, M. lepidotiaggtomiast w

obecn&ci jCenwv wst 1Ueniu 5mM zdolnoSi do k
wykazywag | eM Jepidotme Jory biZ¥ @erpz Cd>* wy kaz uj N

zbl i UonN toksycznoSi w stosunku do ws:
M. brunneunorazM. globosunwy k azywagy zdol noSi do k

mM ] o nZomz QA"

Whioski. Na podstawie przeprowadzonych bad:z:
ci "Uki ch ogr an MetahiziunNs pk i eWykkoawzaannioe zr - Ur
wraUl i woSi badanych salcizepgi w Ulkiachobwc
wzrostowym. NajwifkszN t ol anisoglinecM. N o d z n
globosum

Heavy metals influence on spores germination on fungal genus
Metarhizium
Marta GrArmao LR- Iylcwiad MRr Daffalva Sgaba
JerzyDg u g 8 Es ki
Bi otechnol ogy and Micr oMiikd ogy Stu
Department of Industrial Microbiology and Biotechnology
Faculty of Biology and Environmental Protection, University of Lodz
2Department of Industrial Microbiology and Biotechnologgclty of
Biology and Environmental Protectioh2/16 Banacha St., Pa02 31 G- d ¥

Introduction. Environmental pollution with heavy metals originating from
anthropogenic sources has increased significantly over the last decade.
Excessive amounts afompounds containing ions of lead, cadmium, nickel
and mercury in the environment limit the normal growth and development of
plants, animals and fungi. Microorganisms interact with metals in the natural
or synthetic environment and change physihemicalproperties of cellular
structures, which affects their growth and survival activity.

Aim. The aim of this study was to determine the effect of heavy metals on the
process oMetarhiziumsp. germination spores.

Materials and methods. Test samples containinguspensions of spores of
Metarhiziumsp. strains were prepared, followed by the addition at heavy metal
ions: Zrt*, Py, CWw*, Ni%*, Ccf*. Static cultures were i
24 h and then the highest concentration of heavy metal ions in whiachss

were able to germinate were determined. In order to perform photographic
documentation 10 ml of the samples was collected and placed on macroscopic
glass slides with the addition of Lactophenol blue dye solution (Sigma
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Aldrich). Pictures were takersing a light microscope Axiovert 200M (Zeiss)
with Plan Neofluar objective (40X) and the AxioVision software (Zeiss).
Results. All tested Metarhiziumsp. strains showed sensitivity to the tested
heavy metal ions. It was found that spore germination iptesence of Zi
ions was characterized by significant volatilifyhe least sensitive to the
presence of zinc ions in the growth medium were found tMbanisopliae
and M. globosum The lowest sensitivity on the germination of spores in the
presence oPk? *ions was exhibited by the strainsMf majus M. acridum, M.
anisopliae, M. lepidotiae whereas in the presence of Cuons in a
concentration of 5mM the ability to spore germination had only the d#ain
lepidotiae. Ni?* and Cd* ions exhibited shilar toxicity toward all strains
tested M. brunneunmandM. globosunstrains, were able to germinate at 1 mM
Ni2*and Cd".

Conclusions. It was found that heavy metal ions redudetarhizium sp.
germination. Has been shown differentially sensitivity aftad strains for
presence of heavy metals in the growth medium. The greatest tolerance
characterized strains of M. anisopliae and M. globosum.

Grzyby briofilne w zbiorowiskach torf o
Barbara Grzesiak
Katedra AlgologiiiMy k ol ogi i, Uni wersytet G-d
ul. Banacha 12/16,99 37 G- d F: grzesiak_b@tl en
Grzyby rosnNce na mszakach lub w ich b
mi anem briofilnych. Zwi Nz ki tych dw- ch
charakter obligatoryjny lub fakultayny. Najdogodniejszymi siedliskami do
badania takich relacji sN pgaty zbiorowi

Torfowiska wysokie oraz przej Sciowe ze
jakim podlegaj N w przypadku zaburzeni a

bardzo podatne na zniszczenie. W cagej
wyj Nt kowo cennych up Nz ytruo dsnp ecczyof. i cWynset figpa |
zwierzNt i grzyb-w, kt-rych nie spotyka
20072011 prowadzono badania mykobioty torfowisk wysokich i

przej Sciowych Pol ski Srodkowej . Obserw
rezer watGuigdz,armezer wat AKor ze &0, rezer w.
uroczysko As$winte Gugio, torfowisko tab
okolicach Ostoi k. Zelporwae.dsCawemnibadas@
gatunkowego makromycetes wybranych torfowisk wysokictei grj Sciowych,

2. anali za r-UnorodnoSci gatunkowe|j [ e
gatunk - - w wazz3y.b- woggdgnbienie studi - w n a
bezpoSrednich powi Nza® grzyb-w i mch-w r
Obserwacje prowadzono absewagjiychgi0dagych p
m kaUda) or az met odN marszrut owN. Zi de
makromycet es, z czego 162 naleUy do Bas
Na tle grup ekologicznych i troficznyct
grupa grzyb.- Wt -brrd of ielshycihst ot ny m, odr Al
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torfowi sk wysoki WBr :id pzizeg rStcy foinkyacvha n'y
stanowi N one 42%, Z czego 51 gatunk-
obligatoryjnie briofilneWy r - Uni a sifn takUe grupa gr
sfagnofine i gr zyb-w Sci Spewi Nziamfyichnest r ukt
funkcjonalnie z torfowcami. Grzyby twy k azuj N bezpoSredni N

wi el koSci pgat - w mch-.- w Badaaia anatamttznes k g a d
wykazuj Nce obecnoSi gwezylniorwz komsek
terenowe potwierdzigy pasoUytniczy che
przypadku Lyophyllum palustrei Rickenella fibula. Wi i ks z o Si powi l
grzyb-w z mchami ma charakter saprotr
S$rodkowej tssrNbeolstogjahunk-w grzyb-w ch
wykazanych na Czerwonej Li Scie grzyb-
lch obecnoSi podnosi wartoSi przyrodni
ochrony tych cennych zbiorowisk w Pol s

Bryophilous fungi in peatland communities of central Poland
Barbara Grzesiak
Department of Al gol ogy and Mycol og
12/16 Banacha St., P02 37 G- d¥F; grzesi ak_b @t |

Fungi growing on bryophytes or in their close vicinity are referred to as
bryophlous fungi. The relationships of these two groups of organisms may be
obligate or facultative. Patches of peat bogs are the most suitable habitats to
investigate these relationships.

Raised and transitional bogs are very susceptible to destruction due to
intensive transformations resulting from disturbance of the habitat natural
water balanceAcross Europe, they are a very valuable natural habitats. There
are, specific species of plants, animals and fungi, which are not encountered in
other habitats. Inhie years 2002011, research of mycobiota of raised and
transitional bogs was conducted in central Poland. Observations covered six

objects: reserve "Czarny Gug" reserve
wil derness "$winte Gulgcatéd,in theoviginitkc b i e n i
Ostoja near Zel - w. The aim of the st

species composition of selected raised and transitional bogs, 2. analyse species
and ecological diversity of identified fungal species, and 3. deepen tlyeo$tud

the nature of the direct links between fungi and mosses (based on selected
examples). Observations were carried out on permanent observation plots (10
m2 each) and using a route method. 167 macromycete species have been
identified, 162 of which belongp Basidiomycota, and 5 to Ascomycota. A
group of bryophilous species, which is important component of raised and
transitional bogs, clearly distinguishes from other ecological and trophic
groups of fungi. Bryophilous fungi constitute 42% of all idendiftaxa,and

among them 51 species are facultative and 19 are obligate bryophilous fungi.
Also a group of 'sphagnophiles' has emerged. It is composed with bryophylous
species closely structurally and functionally relatedSgghagnummosses.
Occurrence of thse fungi directly correlates with the size and species
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composition of moss patche&natomical studies showing hyphae in the cells

of Sphagnunmoss, as well as field observations confirmed the parasitic nature
of relations of fungi and mosses (e.g. ineas Lyophyllum palustreand
Rickenella fibuly Most of the fungusnoss relationships are saprotrophic.
Studied peat bogs are refuges of the three fungi species protected by law and
21 species retisted in Poland in 2006. Their presence increases the \l
natural bogs and argues for the need to protect these valuable communities in
central Poland.

Charakterystyka wzrostu nowo wyizolowanego szczepu grzyba
owadob:-jcze6Gbeluanaodz &dpnych podgdoUach
mikrobiologicznych
Jakub Grzeszczdkl er zy P4 NEk dws keit?a Pl NskowsKka

Zakgad Fizykochemid.i Drobnoustroj - w, I n
Uni wer syt e tul Réaylhyszénvakegol6d/77,814 8 Wr oc jaw
Zakgad Fitopatologii i Minkverdytetgi i , Kat e

Przyrohi czy we pVGaumovgldzki24a,53 63 Wr oc Jgaw

W lesie na Mierzei Helskiej 15 sierpnia 2012 roku znaleziono martwego

paj Nk a, kt -rego <ciago bygo w pegni p o
owadob: | cze dGhellua Celend mzagrowadzonychda E by J a

charakterystyka wzrostu i zachowani a
wzrostowych, j ak i okreSlenie cech

makromorfologicznych.

$wi eUe kolonie grzyba =zostagy otrzyma
pojedynczej synnemy z preparas wyj Sci owego i umi eszczer
YPG (glukoza, pepton, ekstrakt droUdUo\
widoczne po 6 dniach hodowli.

Otrzymane nowe kolonie zostadgy wnikI iw
podstawowych mikroskomwewo Swipatrlanyc hBRIES!
Mi croCam 5 MP, dokonano r-wnieU anal i z
l iteratur N,

Badany organizm wykazag ceG@belijua,ahar akt e

takUe wiele nietypowych i rzadkich u i
wok- gnikiolloydo ciemno zabar wi one, Co pra
obecnoSi metabolit-w wt-rnych.

Anal i za wzrostu na r-Unych podgdoUac

zapotrzebowani a odUywczego typowego dl
Ent omopatogen wzrastha@@ awajelreap iNejychat gad

| ub O-gtka | aj kurzych. Naj wol niejszy
standardowym podgoUu YPG.

Grzyb wykazagd r-wnieU wdgaSciwoSci bakH
wspomni anym WyUeJ podgdoUu. Po skaUeH
naj prawdopodobni e]j pochodzNcy mi z powi
wyst Npi go zjawi sko zahamowania wzrostu r
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Ni emni ej zakres bada® pokrygdg jedyni e
Ni ewNt pliwie nastfipnym kroki @ndNA owi nnc
w celu odpowi edni ego pozycjonowani a
nal eJagoby teU podj Ni kroki w kierunk
badanego organi zmu, struktury zwi Nzk-
natury przemian biprchdwamdzanwchwoikm: $reo

Characteristic of growth of newly isolated strain of entomopathogenic

fungus of genusGibellula on diverse microbiological growth media
Jakub Grzeszczdk Jer zy LPiHEtkboiwestkd Pl Nskows
University of Wrocgaw, I nstitute of

Department of Physical Chemistry of Microorganisms
63/77 Przybyszewskiego St.,-814 8 Wr oc Jgaw
Wrocgaw University of Environment
Department of Plant Protection, Plant Pédlgg and Mycology Division
24a Grunwaldzki Sq.,PB33 6 3 Wr oc Jgaw

On 158" August 2012, in a forest on Hel Peninsula (Poland), a dead spider
was foundi its body was fully covered probably by a dried up hyphae of
entomopathogenic fungus of genGgbellula. The purpose of the conducted
research was to characterise both behaviour and growth of the fungus on
different growth media, as well as general study of its macromorphology and
micromorphology.

The analyses were performed on fresh colonies of the fudgtised from
the dried up fungal synnemata which were mechanically separated from the
dried up body of the unidentified spider. To produce those living colonies, a
single synnema was cut away from the initial specimen and placed on YPG
growth medium(glucose, peptone, yeast extract, agarogepsence of new
hyphae was visible after 6 days. To keep the colony fresh, every 3 to 4 weeks a
piece of young fungal hyphae was placed on a newly prepared YPG growth
medium.

The resulting living fungal hyphae werestily thoroughly examined by
standard met hods, using basic microscoc
digital camera, as well as available literature. The entomopathogen has been
extensively analysei tested were the growth and behaviour of the organism
on various microbiological media (both liquid and solid), as well as growth at
different temperatures on the aforementioned media.

The resulting newly propagated fungal hyphae presented a few of features
characteristic for theGibellula genus, as well as many ora and
micromorphological features unusual and rare in other fungi. The growth
medium around the colonies was tinted into darker tormsssibly indicating
presence of secondary metabolites. The fungal body itself was cretitay
with specific folding growth, very often present in laboratory cultures of
entomopathogenic fungi.

Analyses of growth on different media showed that the fungus presented
nutritional needs characteristic for entomopathogenic fungi. The organism
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grew best on growth media contaigifatty milk or chicken egg yolk both
containing animal proteinst her ef ore revealing ités pre
and preferences. Slowest growth was observed on a standard YPG growth

medium.

Formation of spores and spdike structures was obsex® in liquid
growth media kept in temperature of 28 degrees Celsius. Formed structures
were bundled together, in groups exceeding easily distinguishable nuimbers
with a sticky, dark pigmented matter in between the spores.

The fungus also presented badistatic or bactericidal properties on a
YPG plate (entomopathogenic colony was positioned in the middle). When the
medium got contaminated by bacteria most likely coming from the air,
bacterial growth stopped around the fungal bodprming a clearly vidile
halo around its colony.

All the analyses conducted on the fungal specimen lead to a conclusion that
the organism is quite adaptivetaking on different physical forms depending
on the conditions in which the organism is growing.

Undoubtedly the rangef conducted study only barely covered the basics
of the characteristics of the isolated fungus. Firstly, a taxonomic positioning of
the organism should be done, most favourably using DNA comparison
techniques. Furthermore, an ongoing study should talee [ita deepen the
understanding of the organi smés met abol
produces and general biochemical transformations it undertakes in its habitat.

Rola grzyb-w mykoryzowych w fitore
Katarzyna Hrynkiewicz

Zakyadrobiologii, Wydziag Biologii i
Uni wersytet im. Mikogaj-a0OBoperanEka, u
Grzyby mykoryzowe stanowi N niezwykl e w
gl ebowych, kt-re tworzN symbiozi z kor z
poSredniczN w wielu kluczowych procesac
Szczeg-lnie waUnN roln symbndgebaghczne gr .
zanieczyszczonych poni ewal p r doy wzrogtwn itokefjaridji s i n

gospodarza o S| i masteesgy abiotycznynp.popr zez Wwzr ost dost nj
skgadni k- w ifubtt @t ok szyaknsi cejciizi wp g ¥ waefEN
spos-$dzynbasegku !l tywaxzgm- w zdegradowanych.
rekul tywacij.i teren-w zanieczyszczonych
symbiozy mykoryzow | kt -re tworzone sN przez gr
arbuskul arne. Kor zenigdl payjl e dsyknocl zoenji zroaw®Ir
wi ele gatunk-w grzyb-w, jednak typ symb
lub mykoryza arbuskularna) jest zwykle charakterystyczny daSt i ny
gospodar za. Pomi mo wielu danych pot wier
jakN grzyby mykoryzowe o dnkmooggadziaN w i nt
roSlina, stosunkowo niewiele bada® kon
zastosowaniu w procesach fitoremegliac . Wy kazano, Oe r- Un
|l iczebnoSi grzyb-w symbiotycznych moUe |
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w wyniku zanieczyszczenia gleby. e d n aykbheyc har akt s yizuj N

Wysotkd\llernaancrleekorzystne war unki gl ebo
c i n O kniocghN byl St 0s 0 wawdzeniem w gracesiem

fitoremediaciji Fitoremediacja polega na wyko
poziomu zwiNzk-w toksycznych w gl ebie
procesu erozji. Przeprowadzome ddig tnydSH
fitoremediacij.i moUe byl i stotnie zwi
odpowi edni o dobranych mikroorgani zm- w,
Nal eUy j ednak s kpuatneiciiztnaohSH - wle my kwr y z o wy
fitoremediacjiw znacznym stopniz a | e (hstunka dyrzyba par amet r - w
glebowych Pozyt ywnysywmpgpwy ut wor zonej pom
grzybem mykoryzowym moUe byl i stotnie
bakterii ryzosferowych kmog® bezpopo §dedyimbbbwal
proces fitoremediadi. JednakUe czynni kiem warun
procesu fitoremdiacij i j est wgaSci wy
grzyb-w mykoryzowych [ ewentual ni e [
inokul acji. Mo Ul iinslul8ne imikrobi@ogitzimegooww a n i a

procesierekultywacjiglebzanieczyszczonyctestowana wielomagatunkami
r o Shpisrz ybko rgattsnhaNnodl_;zewl al e npg -mamgiNe s kal i
Gg-wnN przyczynN stosunkowo ni ewi el I

mikrobiologicznie wspomaganej fitoremediacji w wakach polowych na

duUN skal n j est br ak danych dot yc:
umoUl i wi aj Ncych okreSlenie czasu i k
stosowania inokulum mikrobiologicznegc

wydaj noSci N s zc zoedpc-zva ss ti onsookwia nayccjhi .p Zas
r oSpléebanai kr oorgani zm na winkszN skaln
poprzemysgowych) stanowi jednojet waUn
niezbindnewndwaUonego =z araz Ndazgaymi &S wgNrdwcri t
te0 zrozumienie tego procesu w mikrosk
odniesieniu do proces-w zachodzNcych w
Gg-wnym <celem podjitego probl emu ]

promuj Ncych proces fitoremedi acni zde
i nokulum mykoryzowego i wskazanie zal
zastosowania w rekultywacj.i obszar - -w z

The role of mycorrhizal fungi in phytoremediation
Katarzyna Hrynkiewicz
Department of Microbiologyiaculty of Biology andnvironmental
ProtectionNicolaus Copernicus University, 1 Lwowska St.;8-1 00 Tor u &

Mycorrhizal fungi are an important component of soil microbial
community which form symbiotic associations with most land plants and
mediate in a range of crucial passes in the ecosysterm$ie significance of
mycorrhizal fungi in polluted soils can be enormous since they are able to
increase the tolerance of plants against abiotic steegs,by an improved
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nutrient supply or by detoxification of pollutangs)d corribute in this way to

an accelerated remediation of disturbed sdilg0 major types of mycorrhizal
associations considered in the respect of remediation of polluted areas are
formed by ectomycorrhizal and arbuscular fungi. Although a number of fungal
species may colonize the roots of a single plant, the type of mycorrhizal
symbiosis (ectoor arbuscular mycorrhiza ) is usually characteristic for the
host plant.Despite the importance of the role that mycorrhizal fungi play in
soil-microbeplant interactios, relatively few studies have focused on their
potential in phytoremediation effortdt was revealed, thatiwkrsity and
density of symbiotic fungi can be strongly reduced by soil pollution. However,
mycorrhizal fungi characterized by a high tolerarzd¢avy metals are used
with a great success in the process of phytoremediaBbgtoremediation
involves the use of plants in the process of decreasing the level of toxic
compounds in soil, in stabilizing the soil and inhibiting erosion. Several
experimats demonstrated that phytoremediation can be enhanced by the use
of appropriately selected microorganisms, such as mycorrhizal fungi. However,
effectiveness of mycorrhizal fungi in phytoremediation is species specific and
belong strongly on soil parameserPositive effect of mycorrhizalant
associations can be enhanced by rhizosphere bacteria, which can directly or
indirectly stimulate process of phytoremediation. However, correct
combination of hosplant and mycorrhizal and/or bacterial microorganisms
used for inoculation is a key factor in successful process of phytoremediation.
The application of microbial inoculum for the remediation of disturbed soils
was tested with several plant species, e.g., fast growing tree species, but
mostly on a small scal Main reasons for the lack of field applications in a
larger scale are the lack of suitable tinamd coseffective strategies for a
site-specific selection, preparation and application of microbial inoculum and
the strong restriction of information oonsite efficiency of inoculated
microbial strains.The scaling up of processes in the plantli microbe
system(as for example the bioremediation of industrially contaminated sites)
represents one of the greatest challenges facing environmental scientists and
yet is essential for sustainable land management worldwide. This is why
understanding of the process on &nmscale is still much progress be

made when relating this to processes at the megate.

Major objectives is to present strategies for the promotion of
phytoremediation of disturbed soils with the use of mycorrhizal inoculum and
to indicate potendils and limitations of such microbial inoculation in
recultivation of polluted areas.

Czynni ki warunkuj Nce przebieg procesu
z rodzaju Fusarium sp. sekcjiLiseola
Emilia Jabgo@E&ska?*, Wojciech Wakul i c

Samodzi el tyopaaglwdaodiki, Szkoga GgJ:-wna Gos
ul. Nowoursynowska 159, 6276 Warszawga‘emilia.jablonska@gmail.com

Przedstawiciele sekdjiiseolarodzajuFusariumst anowi N grupn waU
mykotoksynotw-rczych patogen- w, zalicza
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fuzarioz wystnpuj Ncych w szczeg-IlnoSc
Kluczowe znaczenie w epidemiologidi ch
przez gatunki tej sekc ma pr zebi eg procesu pgci o
tworzenia stadium doskonagego moUe mi
takich jak proporcjoeabnykuwzbagd -  Wnyc
kojarzeniowych plechy oraz czynni ki Sr
Realizowane badania n@ay na celu okreSlenie w

czynni k-w na przebi

eg procesu morfoger
bada® ustalono rozkga

d typ-w kojarzeni

wpgyw dgfugoSci fali Swietlnej na zdo
do s k 0 n aRj evertillioides (teleomorfa: Gibberella fujikuroi var.
moniliformig i F  temperatum (nieustalona nomenklatura stadium
doskonagdgego). OkreSlono r-wnieU wpgyw
na rozw- j anamorfy obu gatunk:- w.

I ndukcjn st adi k nvertidllioidek 0 nFa eepemtum
prowadzono wedgdgug zmodyfi kowane] met o

przekrzyUowaniu kultur przeciwnych ty]
warunkach biagego, ni ebgioeské@&@onrmKda8w

LED oraz w ciemnoSci . Mor fogenezh 0\
stopni owe|j skal. Duf aul t et al . (2005
oraz stopnia dojrzagoSci work- -w i askoc
wpgdgyw dJugoeScinefjalnia Swor zenie i dojrz
inkubowane w spektrum Swiatga biagegoc¢
wydajnoSci N owocni kowania. Pod wpgdywe
zaobserwowano istothe zahamowanie morfogenezy stadium dgskogao . Ni e
odnotowano natomiast istotnego statyst
na zdolnoSi kiedgkowania zarodni k-w wor
Rozw- | stadium anamorfy w r-Unych wa
kNtem szybkoSci wzrostu kulotdunri Kgwzyk
koni di al nych. Wy ni ki przeprowadzonych
spektrum fal.i Swietl nej l ub cagkowite

i st ot ni eF temperatuma wprgypadkd. verticillioides nieznacznie
go hamuije.

Factors affecting sexual reproduction inFusarium sp. sectionLiseola
Emilia JabgoE&ka*, Wojciech Wakul
Department of Plant Pathology, Warsaw University of Life Sciences
159 Nowoursynowska St., Fl2-776 Warszawa,
*emilia.jablonska@gmail.com

Fusariumgenus comprises several toxigenic species with a wide host range,
including members dfiseolasection, i.eF. verticillioides F. subglutinans, F.
proliferatum, F. thapsinumand F. temperatumthe last one being the most
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lately described spe@gScauflaire et. al. 2011). All of the above species are
associated with plants of the Poaceae farhiligariuminfection leads to plant
diseasesf major economic importandefusariosis. Apart from typical disease
symptoms, such as seedling blight, rotssarious plant organs and reduction

in crop yield and quality, fusariosis are also a potential threat to human and
animal health due to the ability of these pathogens to synthesize high amounts
of mycotoxins.

Members ofLiseolasectionare heterothallic fungi with a dimictic mating
system(Steenkamp et al. 2000). In other words, sexual reproduction requires
the presence of two genetically distinct mycelia. The aim of this study was to
examine the light influence on perfect stage devetoyrin selectedusarium
species.

For this purpose a total of 105 monoconidRlisarium strains were
isolated from various hosts and of different geographical origin. Perithecial
development ofGibberellafujikuroi species complex was induced on Carrot
Agar medium. The mating experiments were conducted according to the
modified Klittich and Leslie method (1988). After fertilization, cultures were
incubated under four different conditions: under white, blue (440 nm) and red
(660 nm) lighti and (as opposed) constant darkness. Perithecial formation,
development and maturation was determined according to the Dufault et al.
(2005) 8point scale.

The mating experiments findings suggest that light wavelength appears to
be of a considerable influence on the sddevelopment oF. verticillioides
(teleomorph:Gibberella moniliformisvar. moniliformig and F. temperatum
(the teleomorph nomenclature for this species not having been established yet).
Blue light exposure induced the fruiting body formation, but &swess
effective than white light. In comparison, red light partially inhibited the
sexual cycle, as a few perithecia were obtained under this spectrum.

Dufault N. S.,.De Wolf E. D, Lipps P. E.Madden L. V.2006. Role of
temperature and moisture in theoduction and maturation @ibberella zeae
peritheciaPlant Diseas®&O0l. 90/5.

Klittich C.J.R., Leslie J.F. 1988. Nitrate reduction mutantfo$arium
moniliforme (Gibberella fujikuroi)\Genetics 118: 41423.

Scauflaire, J., Gourgue, M., Munaut, F. 20RGsarium temperatursp. nov.
from maize, an emergent species closely relateBusarium subglutinans
Mycologia 103, 58697.

Steenkamp E.T., Wingfield B.D., Coutinho T.A., Zeller K.A., Wingfield
M.J., MarasadV.F.O., Leslie, J.F. 2000. PAbdsed identification of MATL
and MAT2 in the Gibberella fujikuroi species complex.Applied
Environmental Microbiology 66, 9.3784382.
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Zastosowanie metod molekularnych w diagnostyce wybranych
grzybic czgowi eka
Tomaszlagielski
Zakgad Mi krobiologii Stosowanej, |
Wydziag Biologii, Uniwersytet \
ul. I. Miecznikowa 1, 02096 Warszawa; *jagielski@biol.uw.edu.pl

Wsp-Jgczesna epidemiologia zakaUe@E gr
metod biolg i i mol ekul arnej . Obejmuj N one z
umoUl i wi aj Nce identyfikacjn czynnika ¢
j ak i r-Unicowani e wewnNtrzgatunkow
przeci wi e@Etwie do k|l asyc naanaliieceslet od i
fenotypowych (gg. mor fol ogicznych, é
bi ochemicznych i serologicznych), me t
szczep-wW W oparciu o] anal i zn i ch ma
przewadze metod genotypowych ndd& sy c z ny mi stanowi f a
genetyczny jest unikatowy i wzglndni e
gdy fenotyp poddany presji Srodowi ska
wobec zgoUonego cyklu Uyciowego i du
Sodowi ska, zjawisko zmiennoSci fenotyp

Typowanie genetyczne (genotypowani e)
znacznikami (markerami) molekularnymi wykrywa, w zakresie rodzaju

(gatunku lub szczepu), polimorfizm organizacji i strukr vy mat er i a
genetycznego, przy czym Fr-dgem wewnNt
byl zar -wno rekombinacje genetyczne,
replikaciji.

Obecnie winkszoSi stosowanych metod
amplifikacji DNA technk N PCR. WSr -d najcznSciej s
anali za pol i morfi zmu | osowo ampl i fik

Random Amplification of Polymorphic DNRAPD), analiza polimorfizmu
fragment - w r e sRestrictlort Braggmeytddngth( Polypngorphism,
RFLP) , zagni eUOdUona neskead PCR BCR RVCdRasig( ang .
rzeczywistym (ang.RealTime PCR, RPCR oraz analiza sekwencyjna
produkt - w ampGRisdguehcia)s j i (ang.

Zastosowanie metod molekularnych (typowania genetycznego) w
epidemiologii zakBle & gr zybiczych poszerzygo r

metodyczny, ale przede wszystkim zakre
tyl ko pozwaIaJN prawi dgowo przeprowadz
al e takUe s N niezast Npione w sz
epidemlologlcznych. Pozwal aj N m.in. n
infekcji grzybiczej, zakaUeni a zZew
wewnNtrzpoc odnego (endogennego); umo |

zakaUenie wywogane jestzpwietejsdene
wsp-gistniejNcych oraz czy ten sam Szc
i reinfekcji. Badani a mol ekul arne uz
epidemi ol ogiczny pozwalajN na wiarygoct
sin zakalpec® gw zybWUmych zbiorowiskach
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ustal e® majN kluczowe znaczenie dl a

wer \

wdroUenia nowych strategdeczniczgn.char akt er ze

Application of molecular methods in diagnosis of selected mycoses
in humans
Tomasz Jagielski
Department of Applied Microbiology, Intitute of Microbiology
Faculty of Biology, University of Warsaw
1 Miecznikowa St., P102-096 Warszawgatjagielski@biol.uw.ed.pl

As the number of immunocompromised patients has increased substantially
over recent years, the incidence and variety of fungal infections have emerged
and escalated across the world. The growing mycological crisis has
considerably stimulated thelevelopment of rapid, robust, and accurate
identification methods. The need for such methods is even more pressing since
currently available commercial identification kits do not contain many of the
newer, emerging pathogenic species in their repertoitdistorically,
identification of fungal species relied upon phenothpeed criteria, including
morphology, physiology, and, if possible, mating. These conventional,
phenotypic systems, however, often suffer from poor reproducibility, laborious
and timeconsuming procedures, and, above all, limited discriminatory
capacity. This is due to the exceptional diversity of fungi, a high tendency to
pleomorphism or inconsistent production of structures by which they can be
identified. Therefore, the identificatiorf gpecies and strains of pathogenic
fungi has become more and more dependent on molecular approaches which
exploit the tremendous variety of fungal DNA. These molecular typing
(genotyping) methods target DNA polymorphisms at various loci within the
fungal genome and are used as markers for species determination. Not only
does genotyping distinguish between different genera and species, but also
allows to assess the extent of irtf@ecies heterogeneity. The strigmel
differentiation might be helpful in isclosing the sources of infection,
elucidating its potential routes of transmission, determining whether the
infection involves one strain or a group of strains, and whether recurrence of
fungal infection is attributable to the persistence of the origimaln or is due
to reinfection with a new strain. Furthermore, strain typing can be used to
study the molecular mechanisms that mediate-patogen interactions or to
identify the genotypspecific differences in the phenotypic characteristics,
such agirulence, sensitivity to antifungal agents, tropism for a particular body
site, transmissibility, etc.

A wide array of different molecular methods has been introduced, over the
last decade, into the diagnosis of mycotic diseases and subsequent
characteration of the causative agents. Most of these methods follow the
same general pattern, which can be summarized as follows: extraction of
genomic DNA (i), PCRhased amplification of a selected region of the genome
(i), and analysis of the resulting PCR guet (iii). For a PCFbased system to
be accurate and discriminative, the choice of a suitable target region or genetic
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marker is of utmost importance. The marker should ideally be variable
(polymorphic) enough to allow discrimination between even clossbted
species, while showing sufficient conservation so that strains of the same
species would not be split into different clusters. For the purpose of
identification at the stradevel, significant sequence variation should exist
within a species. Theris no molecular marker perfect for every organism and
for delivering solution to every epidemiological question. The choice of an
appropriate marker should depend on the objectives of the study. Some
markers may work better at discriminating individuahims, while the others

i at separating species or higher taxa. For some purposes, markers should be
more subject to evolutionary changes being influenced by natural selection,
whereas in other situations neutral markers, resistant to selective prassure a
preferred.

One of the most widely studied genetic marker for the identification of
fungal pathogens has been the ribosomal operon, and its three major
components: the large subunit (LSU>-28S) with two divergent domains (D1,

D2) (i), the small subunigSSU; 18S) (ii), and two internal transcribed spacers
(ITS) between the sequences of 18S and 5.8S (ITS1), and 5.8S and 28S
rDNAs (ITS2) (iii). The ITS region has recently been proposed as the prime
fungal barcode or the default region for species ideatifin. An exception

are the yeasts for which LSU has been selected as the standard for
identification. However, both the ITS and ribosomal RNA genes often display
insufficient variation to unequivocally identify species. Furthermore, they are
too highly ®nserved within species to allow ingrain comparisons.
Therefore, other alternative markers have been sought. These include-protein
encoding genes such BsF 1 TUB, CHS1, COX1, RPBland RPB2coding

for elongation factor - , -tulfulin, chitin synthas 1, cytochrome ¢ oxidase
subunit 1, and two RNA polymerase Il subunits, respectively. The- well
established, PCRased, methods for species identification and strain typing of
medically important fungi include Random Amplified Polymorphic DNA
(RAPD) method PCRRestriction Fragment Length Polymorphism (RFLP)
analysis, nested PCR, rg¢ahe (RT) PCR, and PCR direct sequencing. All
these techniques have successfully been applied to diagnosis of infections
caused by the most prevalent fungal species, repedisest of three genera:
Trichophyton Candidg and Aspergillus Currently, a method preferably
chosen is PCRequencing, involving multiple loci, whose results provide
highest resolution and credibility. Still, at least two limitations exist for
sequencéased approaches. First is the paucity of sequence databases and
contamination of the existing databases with sequencing errors, making the
identification either impossible or doubtful. Second, there is no a reliable and
objective cutoff of nucleotide idaty for species demarcation. In other words,
there still remains controversy as to what extent the sequences of two strains
have to differ before they can be considered as belonging to separate species.

Of further concern is whether a DN#ased identificabn method is
culturedependent or applicable also to clinical specimens. Developing assays
of direct detection is particularly challenging since fungal pathogens can exist
as multiple species complexes or at very low concentrations in clinical samples.
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The ideal method should allow unambiguous species identification at the level
of clinical specimen, without the need for culturing.

Molecular methods, despite their pitfalls, provide a powerful diagnostic
tool in medical mycology. They have now becomeimtegral part of the
clinical mycology laboratory, and by this they play a pivotal role in disease
surveillance and implementation disease management strategies.

Analiza zdolnoSci wybranych grzyb- -w st
technicznego nonylofenoluz&r odowi s k a

Tomasz Janicki *, Mariusz Krupi GEGski ,
Katedra Mikrobiologidi Przemysgowe|j
Wydziag Biologii i Ochrony $rodo

Uni wersytet G-dzki, ul. Banacha 12/ 16,
RozwijajNcy sTmn doger myisgl 4y esagrolUeE dl
Swi at a. Jednym z ni ch j le ztwi Nszykn-twe z a
ni ewystfpuj Ncych naturalnie w Srodowi sk

wgaSciwoSci, dzinki czemu sN wykorzyst.y

licznych proesach produkcyjnych. Syntezde novok senobi ot y k- w, [
wszechstronne wykorzystanie na skaln pr:

do otoczeni a, skutkuje powaUny mi nastnp
toksycznoSci, niskiej ponda$mioSdco alkumelga
organi zmach z r-Unych poziom-w aGucha
substancje niebndNce natural nymi skgadn
czhisto wykazuj N szereg szkodl i wych W

pochodzenia antropogeniczmeg nal e Oy do zewnNtr z Sr
modul at or - w ThEDECsrfangendocrigecdisrupting compourjds

Wykazuj N one zdolnoSi do interakcji ora
dokr ewnego, przez co wpgdgywaj N na jego i
konsekve ncj i prowadzi do zaburze®& homeostaz
Jednym z ksenobiotyk-w naleUNcych do E
(tNP)i zwi Nzek, kt-ry dzinki swoim wgaSci wo
przemySlI e j ako p-gprodukt do hprodukc]
detergent - w, emul gator - w. Techniczny n o
i zomer -w zbudowanych z pier Scpamni a fen
posi ada dagewwypcipaCEuch alifatyczny (
rozgagnzieni a. W zwi NzkNi rzi ejkeé go e b i & owmh

wykazuj N struktural nestpadomilaEst wo d mo
i nt

erakcjn ze swoistymi receptor ami estr
W prezentowane,] pracy badano 20 grzyb-
ze skaUonych Sr mdewiys ki,c hw zkdiod rnwrSkcu do
Hodowle grzyb-w prowadzono w kol bach na
100 mg/ | technicznego nonyl ofenolu pr ze
szczep-w 3 wykazagy zdolnoSi didMel i mi nact
833 , IM 6363 oraz I M 6375. Szczep | M 8¢
stopie® ubytku ksenobiotyku (ponad 99% i
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The examination of selected filamentous fungi ability to eliminate
technical nonylphenol from environment
Tomasz Janicki*, Marus z Krupi G ki, Jerzy DJg
Department of Industrial Microbiology and Biotechnology,
Faculty of Biology and Environment al
12/16 Banacha St., P20-2 3 7  GtjardcKi@biol.uni.lodz.pl

Developing industry is the source of many threats to the environment. One
of them is the synthesis of xenobioticsonnaturally occurring compounds.
These compounds have many desirable properties, therefore they are used on a
very large scale in many mafiacturing processede novo synthesis of
xenobiotics, their extensive use on an industrial scale and emission to the
environment lead to serious consequences due to their high toxicity , low
susceptibility to degradation and the ability to accumulaterganisms from
different levels of the trophic chain. Xenobiotics, which are not natural
constituents of living organisms, have a number of harmful properties . Many
compounds of anthropogenic origin belong to external environmental
endocrine modulatorsEDCs (Endocrine Disrupting Compounds). They have
an ability to interact with and modulate the endocrine system. These properties
affect the correct functioning of endocrine, which in turn leads to the
disruption of homeostasis.

One of xenobiotics belonging to EDCs is technical nonylphenol (tN#)
chemical compound that, due to its characteristics, is used in industry as an
intermediate for the production of ethoxylated derivatives , detergents,
emulsifiers. tNP is a mixture ééomers consisting dhe phenol ring and the
nine i carbon aliphatic chain in the para position with varying types of
branching. Due to the isomers structure nonylphenol exhibiting structural
similarity to 1 i estradiol which allows for interaction thi human and
animal specific estrogen receptors.

We investigated 20 filamentous fungi isolated from contaminated
environments in order to evaluate the ability of tNP eliminate. A fungal culture
was carried out in Sabouraud medium containing 100 mg/L diniesl
nonylphenol for 168 hours . Three strains demonstrated the ability to eliminate
tNP from the growth medium: IM 833, IM 6363 and IM 6375. Strain 833 IM
was characterized by the highest degree of xenobiotic loss/elimination (more
than 99 % after 7 dayof incubation).

Dwa nowe gatunki Leptographiumw z rodzaj
z wi Nz Scaolyus mtzeburgii Trypodendron domesticurw Polsce
Robert Jankowiak
Katedra FitopatwkpgyteteRokpiczy i m.
w Krakowieg Al. 29 Listopadad6, 334 25 Kr ak - w; -krddy.phnk o w@

Grzyby z rodzajuLeptographiumn a| e UNce do rzfidu Ophi
obecni e wgNc keatogeaphidno sergu latpMgzystkie gatunki
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nal eONce do tej grupy wytwarzaj N anamo
konid al nych rozgaghnzionych penicioidal ni e
zebr any mi w Sluzowate skupienia. Ni ekt -
teleomorficzne i s Nerosmawiaz &S zypiys nwa e d Njc a
Leptographium s.l. ni e s N dobreze zraoz pvmion ama pozi
filogenetycznym, jak i taksonomicznyrheptographiums p p . sN pospolit
ekt osymbiont ami korni k- w i ryjkowc - w, a
rolfn w ekosystemach | eSnych, powoduj Nc
grzyby t ez es NS czi nsagneeg o powi Nzani a z korr
korzeniach drzew oraz z ryjkowcami wystrt
Podczas bada® nad grzybami of i ost omat ¢
r-Unych rej onach S®lgtlssrazeburgiiZTrypodendmmNs z c z y

domesticunf Cur cul i oni dae, Scolytinae), jak i
powal onych brz-z i buk: - w, zostagy wyi z

grzyb-w nal e UN deptograpbium MWyizbloveapeu grzyby

identyfikowano na podstawie cech nadgicznych oraz sekwencjonowania

DNA reprezentatywnych Kkultur grzyb- w. A
genomu: ITS rDNA region (ITS5.8 SI TS2) , g emt ukboud u jnNic yo r a z
gen koduj Ncy czynni kI UeCechy marfolpgicznet r ans | a
badanychi zol at - w gr zyb- - w byeptpgraphaum grano podo br
kt-ry zostRujpus @apasakeavy Japoni i . Kol oni e ne
badanych grzyb- w, Amea | 2 % zpoowlkyj w creo sajgya rboaw od
wykazywagy optimum wzr osltanivw tteempwylad aa
ponadto wysokN tolerancjfi w stosunku d:¢
fungicydu benomyl . Por-wnanie uzyskanyc
or az goaubuling i EFIU r eprezent atywnych Kul tur
sekwencjami referencyjnymi orazna |l i za f il ogenetyczna p
i zolaty te reprezentuj N nowe dla nauki ¢

Two new species ofeptographiumfrom Scolytus ratzeburgii
and Trypodendron domesticurm Poland
Robert Jankowiak
Department of Forest Pathology, Universitf Agr i cul ture i n Kr
29 Listopada Av. no. 46, PR1-4 25 Kr ak - w; -krddyphnk ow@c y f

Species ofeptographiunmresiding in the order Ophiostomatales are now
classified in a group namegkptographium sensu latdembers of this group
are not weldefined, both taxonomically and phylogenetically, and include ten
species complexed.eptographiumspecies are characterized by anamorphic
structures with erect conidiophores terminating in penicillate branches and
conidia produced in slimy masses. Some speqgxeoduce additionally
teleomorphs described &rosmannia Leptographiumspp. are commonly
ectosymbionts of bark beetles and weevils. Some of them play an important
role in the forest ecosystems causing serious diseases ofLgpamyraphium
species irPoland are mainly known from pine forests where they exist in close
association with the rodeeding bark beetles and regeneration weevils.
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During a survey of ophiostomatoid fungi, two unusual species of
Leptographium were isolated directly from the b, Scolytus ratzeburgii
and Trypodendron domesticuigCurculionidae, Scolytinae), as well as from
insect galleries collected from felled birch and beech trees in Poland.
Identifications were achieved using comparisons of morphological characters
and DNA £quence data for the ITS rDNA region (IFSB SITS2), as well
as the -tybalinaideEFL BU genes. Mor phol ogi ce&
showed that these species were similaLeptographium pruniwhich has
been described fronfPrunus jamasakuran Japan The colonies of both
species grew very slowly, wi t-dxtragd pt i mu |
agar, and showed a high level of tolerance to cycloheximide and benomyl.
Comparison of -ububn addTEEL Ur DgNeAn e Bsequenc e
reference sequenseand phylogenetic analysis also confirmed that these
Leptographiunspecies represent new taxa.

Eli minacja barwnik-w syntetycznych z
Aadsobpopgagradacj ao

Anna Jasi EBska?*, Katarzyna ParaszKki

Katedra Mikrobiol ogidi Przemysgowe

Wydziag Biologii i Ochrony $Srodowi

12/16 Banacha St., 37 G- d¥; *ajas@bi ol . uni

Bar wni ki syntetyczne z uwagi na zgol
mogN | at gmal usr Bymw ekosystemach i zagr
|l stnieje wiele technik wusuwania bar wn

mi krobi ologiczna degradacja przez nie
strzipkowe, droUdUe i al ggN jVWydsnoakki ed zsit
toksycznie w stosunku do Uytych dr ob
j est adsorpcja z wykorzystaniem r-Uno
odpadami pr ssemylsygmc zegb h o kt-re wi NON
bardzo wysa&khchPsodd&enien nie pozwal a
toksycznych zwiNzk-w, gdyU pozostajN
St Nd teU interesujNcym rozwi Nzaniem
zastosowana wczeSniej przez Jaesii Es kN
Mal achi t owej . Met oda powyUs za pol ega
odpadowy sorbent, a nastipnie mikrobio

W niniejszej pracy oceniono przebieg utylizacji makucha rzepakowego z
zaadsorbowanym wc z eeBtrBiue§6i OB86rivbBasici e m (
Violet 10 7 BV10). W badaniach wykorzystano mikroskopowe grzyby

strznpkowe (pochodzNce z kol ekcij i S
Przemysgowe|j [ Biotechnologii, UG) ozn
I M 6477 or azdgdgleMn 6ws8z5y.sttkri-ch i zol at - w
bygych zakgad-w produkciji bar wni k- w
prowadzono w pJgynbygxm poddgddukiCemprkUyt
Po 96 godzinach hodowli dokonano oceny makroskopowej i mikroskopowej

pr -Nba. podstawie uzyskanych obserwacij.i
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zar -wno z zaadsorbowanym DB86, | ak i BV
grzybnie wszystkich badanych izolat. - w.
szczep I M 6471 powolbnj&oiye wcdbstzak mak

zwi Nzanym barwni ki em.

Opracowana metoda wykoripsodpbradasyjsa @
pozwal a na szybkN i efektywnN el i min
syntetycznych stanowi Nc tym samym alte
metod.

Synthetic dyes elimination from agueous solution using the system
Aadsoripiodegradati ono
Annald a s i Rat&zyrfaParaszkiewiczlerzyD g u g o Es K i
Department of Industrial Microbiologgnd Biotechnology
Faculty of Biologyand EnvironmentdProtectionUniversity of Lodz
12/16 Banacha StPL-90-237G d Fajas@biol.uni.lodz.pl

Because of theomplex structureand high stability, synthetic dyescan
persistin ecosystemgor yearsand pose a threat to variousganisms There
are manytechniqies forthe removal ofdyesfrom wastewaterOne of them is
the microbiologicaldegradationby some bacterjamicroscopicfilamentous
fungi, yeastsand algaeHowever, ligh concentrationsf dyesmay be toxicto
the used microorganismg\ relatively simpleand cheap method adsorption
using a variety o$orbentqoftenfood industry residugghat binddyeseven at
very high concentrationsThis processloes not allow a complete elimination
of toxic compoundsbecausethey remainassociatedwith the adsorént
Therefore, an interestingapproach isthe twostage techniquyeapplied
previously by J a s i €Eslk(2013) for the removal ofMalachite Green,
involving dyebindingby the sorbentandfurther microbial utilization.

The aim of the present investigatiavas to study utilization of dyleaded
(Direct Blue 86 - DB86 or BasicViolet 107 BV10) rapeseed press cake by
microbial biodegradation Microscopic filamentous fungi(from the strain
collection ofthe Department ofndustrial Microbiologyand Biotechnology
University of Lodz)marked with symbol$M 6471 IM 6475 IM 6477and IM
6485were used in this study. Thewgce of allisolateswas thesoil around the
textil e dyBeornugt ZdieszcCultmresygrowinin liquid Czapek
Dox mediumwere supplemented witlthe dyeloadedsorbent After 96 hours
of culturing macre and microscopic inspectionswere performed.lt was
observedthat the sorbent particles loadedith DB86 or BV10 were highly
colonized by hyphae of all tested straiiibe strainIM 6471 was pointed as
the mostefficientin the waste sorbenttilization because itaused theisible
fragmentation ofhe dyeloaded rapeseed press cake particles

The developed methagsesa system of ddsorption biodegradatiohand
allows fast and effectiveelimination of toxic synthetic dyes. Therefore, it
seems to be aalternative to thenethods used so far.

Jasi GBGska A., Ber nat Nralachite geanaesavikli e wi ¢ z
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from aqueous solution using the system rapeseed press pdkéursgus
Myrothecium roridumDesalination and Water Treatment 2013, 1

Zanieczyszczeni e rSuiliusbowhugma §leagkoa psoidtgaor(
glebowegsiocena zdol noSci bi onagromadzani
Gabriela JurkiewicZz Innocent C. Nnorof Jerzy Falandysz
Wydziag OChreinwer sytet Gda@EsBi0,8 Gld.a @4kt ¢
2Abia State University, Uturu, Abia State, Nigeria

Badani a wgasne mi agy na cel u okr e
i oszacowanie zdol noScSullug bavigup do ma S| ¢
1

bi onagromadzania rtnci w owocni kach
pozyskiwanych do konsumpcij.i na tereni e
sitarza i pr - bki -1Wi ecrnz)c hqli el  Iwea$ syt onty

bada@E z s emarteeegiaiwojmiomdrskiego, kujawgkomorskiego,
wa r mi-r@azukskiego i mazowieckiego w latach 198R3. W rejonie,
gdzie pozyskano materiag do badacec, b
Fr.-de§ zanieczyszczenia Srodowiska rtn
ZawartoSi mrornacogng-AABchoi kkhaC¥ni u

organicznej pr-bek grzyb-w i podgoUa
desorpcji i pomiarze stnUenia ulvol ni or
( Ni ppon Il nstrument s Corporati amal iTzak
kontrol owano, analizujNc r-wnolegle z

certyfikowane mat 8.r boaifuy CSM-E fAparieus cyj ne
campestrisCSM-2 i Leccinum scabrun€SM-4 ) O znanej zawar
oraz wykonuj Nc pr-by Slepe.

Ma S| akz sino de byigrmgybhanyobmrze gromad

WartoSci medi any wsp-gczynni ka bi on:
kapeluszach [ trzonach grzyba znaczn
wynosi gy 40 i 2 8. Gl eby spod owocni k-
0.050 mg/ kg masy suchej, kt -ra to wal
Pol sce. Owocni ki maS|l aka sitarza | ak
umi arkowanie magdga zawartoSI rtfici, t
przecintnie byga kgamasiyespohifJej a0 w5
ni emall O pogown mniejsza. W Swietle d
stan zanieczyszczenia rtnci N owocni k-
P-dnocnej nie przedstawia ryzyka dl a z
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Mercury contamination of Bovine Bolete Suillus bovinug and its soil
substratum i assessment of bioconcentration potential and intake risks
Gabriela Jurkiewicz Innocent. C. NnorofnJerzy Falandysz
Faculty of Chemistryyni ver sity of Gda@Esk
63 Wita Stwosza StPL-80-3 08 Gd a s k
2Abia State UniversityJturu, Abia StateNigeria

Mushrooms (Macromycetes) of different kinds and of different feeding
strategies if collected from areas uncontaminated with heavy metals often
contain mercury (mostly inorganic Hg) itheir fruit bodies at elevated
concentrations when compared to other plants or animals from the same
habitats. It is also known that many mushrooms can be considered as biota
which are very efficient in the djake of mercury and methylmercury from
soils/litter and the subsequent sequestration in its fleegmenophore, caps
and stalks of fruit bodied-@landysz et al. 2007a, b; Melgar et al. 2009; Reider
et al. 2011).

This study aimed at exaniimg the Hgcontamination of Bolete Bovine
(Suillus bovinus mushroom collected in Northern Poland between 1993 and
2013, and to assess its potential to bioconcentration mercury as well as
evaluate the risk to human consumers from mercury.

Mushrooms after cleanp from plant and soil debris were Tairied for
severhdays. Further, each specimen was separated into twoip#res cap
and stipei and dried at 65 AC to constant
whole specimens were subjected to analysis without separation. Dried
mushrooms were pulverized in an agatetaroand kept in brand new sealed
polyethylene bags under dry conditions. Soil sampleld(6m layer) were air
dried and sieved through sieve of 2 mm mdsialysis of total Hg content of
mushroom and soil samples were performed by pyrolysis coupled with
element trap (amalgamation) into bed of gold, and further its desorption and
cold-vapor atomic absorption spectroscopy determinafiamnning analytical
control and assurance quality (AC/AQ) was performed through the analysis of
fungal certified referencmaterials, blank samples and duplicate and triplicate
samples.

Bovine Bolete can be considered as a mushroom that is efficient in-the up
take of mercury from soil substratum. The median values of bioconcentration
factor (BCF) of mercury for caps and swl&f this mushroom substantially
excided 1 and the maximum value was up to 40 in caps and 28 in stalks. Soil
substrata beneath the fruit bodies showed low contamindt@nmercury
content were < 0.050 mg/kg dry matter, which is the background limsofts
in Poland. Fruit bodies of Bovine Bolete when compared to many other
species of mushrooms collected from the wild showed moderately low content
of Hg, i.e. in caps were substantially below 0.5 mg/kg dry matter and in stalks
were around half the camlues. In view of the available toxicological data,
the degree of mercury contamination of Bovine Bolete in Northern Poland
does not pose health threat to human consumers.

Falandysz J., Gucia M. & Mazur A. 2007%@ontent and bioconcentration
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factors of mecury by Parasol Mushrooracrolepiota proceraJournal of
Environmental Science and Health, Part B, 42-728.

Falandysz J., Lipka K. & Mazur A. 2007b. Mercury and its
bioconcentration factors in Fly AgaridAhanita muscarip from spatially
distant site in PolandJournal of Environmental Science and Health, Rart
42:16251630.

Mel gar M.J., Alonso J., & Garcia MC.
and soil. Bioconcentration factors nd toxicological risk. Science of the Total
Environment, 407: 5328334.

Reider SR., Brunner |, Horvat M., Jacobs A. & Frey B. 2011.
Accumulation of mercury and methylmercury by mushrooms and earthworms
from forest soilsEnvironmental Pollution, 159: 2864869.

Udziag genotypu topoli i Srodowi ska
zZzbiorowisk grzyb-w mykoryzowych i mi
Leszek Karli GEGski
Instytut Dendrologii Polskiej Akademii Nauk, ul. Parkowa 5062 5 K- r ni k
leszekk@man.poznan.pl

RodzajPopulus(Sd i caceae) odgrywa istotnN ro
my s gu. Topole wykorzystywane sN takUe
kultywacji teren-w poprzemysgowych czy
tyczne. Topole i ich mieszdlH: eo wahnairean
fizjologicznym i morfologicznym. Natomiast stosunkowo niewiele wiadomo
na temat wudziadgu ich genotypu w kszta
zowych (arbuskularnych [AM] i ektomykoryzowych [ECM]) oraz mikroorga-
ni zm-w gl ebowycHerzetopwlc nych w ryzos

Celem bada® byga analiza wpgdgywu geno
bowych na kolonizacjfi mykoryzowN (AM
ska mikroorganizm-w gl ebowych obecnyc

topoli rosnNcych nmajtduzjeddhy sl asiiowi 5 &
Uenia przemysgowego i wolnych od zani e
Nasze badania wykazagy istotny wpgyw

do nawi Nzywania zwi Nzk-w symbiotycznyc
tolerancjnin na skabéeni €f mkt algamiot gpa Ub

modyfi kowany przez <czynni ki Srodowi sk
drobnych, stosunek AM/ECM oraz strukt:
kroorganizm-w gl ebowych. Ni e stwierdz:«
warunkwa g zbi orowi ska grzyb-w ektomykory
strukturnn i kompozycjn symbiont -w ekt
bowe i ggnbokoSi, z Kkt -rej pobierano

i stotny wpgyw genotypu 6Gram Aadimomys i1 b a k|
cetes oraz AM w ryzosferze badanych kIl
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The effect of host genotype and soil conditions on fungal
and microbial community of poplars
Leszek Karl i GBski
Institute of Dendrology Polish Academy of Sciences
5 Parkowa StPL-62-0 35 K- r ni k; |l eszekk@man. poz

The genudPopulus(Salicaceaeplay important role in various branches of
industry as well as it can be used for afforestation of post agricultural lands,
recultivation of areas degraded by industry and for production of bioenergy.
Poplars and their hybrids are known to be very diverserms of their physi-
ological and morphological characteristics but little is known about how host
genotype influences fungal (ectomycorrhizal and arbuscular) or microbial
communities associated with poplar roots and present in the rhizosphere.

The objetive of our study was to analyze the impact of host genotype and soil
conditions on dual (ECM and AM) mycorrhizal colonization of roots and
composition of microorganisms in the rhizosphere of four selected poplar
clones in three commegarden experiment®calized in polluted and unpol-
luted area.

Our analyzes revealed the importance of poplar genotype in the ability of
poplar roots to establish symbiotic relationships with mycorrhizal fungi, and
tolerance to heavy metal pollution. However, genetic effectsee strongly
modified by environmental conditions, which influenced {inet develop-
ment, the ratio of ECM and AM colonization and community structure of
ECM fungi. The results excluded host genotype as a significant factor that
affects ECM communitiesna revealed the dominant role of site characteris-
tics and soil depth in determining the structure and composition of fungal
symbionts associated with the roots of poplar clones. On the other hand we
found significant genotype effect on biomass of bactéran (+) and Gramy)
Actinomycetes and AM in rhizosphere of studied poplar clones.

Grzyby na targach okolic Rzeszowa
Renata KaspePakosz®* , Guka3z Guczaj
Zesp-§ Szk-§ Licealnych w-3deWaleaslaj; skl
Mi ndzynarodowe Studium Doktorancke Na
w Krakowie; *renpak@op.pl
Zakgad Botaniki, Instytut Biotechn
i Nauk Podstawowych w Weryni, Uniwersytet Rzeszowski
Werynia 502, 36L00 Kolbuszowa

Jesi eni N po2dzasstygadoidwychwizyt, odnotowanavszystkie
grzyby sprzedawanaa rynkach warzywnych w trzechybranychmiastach
p o g ud-wsclooan®jPolskif Rz eslza-rws gaw, LeUaj sk).
Zidentyfi kowan dorodiB szlactzetny(Boletuswedulis
borowik ceglastopory(B. luridiformis, podgr zy b e kXeracanjuN c z e k
subtomentosyspodgrzybek brunatnyX. badiug, k o T | a r ZLecbirurm k a
scabrunm), ko ¥l ar z (Lz aurantiacary, ma S| a k (Spikg r vy
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variegatu3, ma S| a k  £S. granolatuk tmya S| a k (S.Ugredlei)y

ma S| ak (SsHovinay ma S| ak z (8ylateus czobajka kania
(Macrolepiota procery, o p i e @knallaria sp.), pieprznik jadalny
(Cantharellus cibariuly mleczaj rydz(Lactarius deliciosus ml e c z a | jodgo
(L. salmonicolo), g N s Zielonka(Tricholoma equestjei chronionys i e d z u E
sosnowy(Sparassis crispa

Wszystkie tegatunkis N dopuszczone dowyjpbNiwk ndmw Po
(Boletus luridiformisi Sparassis crispa Pierwszy z nich jesgatunkiem
zbieranym gg- wa Posce wuzmawagywndzeniejadalny na

wi fkszoSciDrugt jest gatunkiem chronionym jednak bardzo
cenionymzas w- j , 6 mé& Bbieranym is po Uy wapg fiudwm i owo
wschodniej PolsceBadaniab it d Nk o n ti pozszer@onev 8044 i2015

roku.

Fungi sold in the vegetable markets o
Poland)
Renata KaspePakosz®* , Guka3z Guczaj
!Secondary School in LeU87%390K, L6 UM.]j skk
2International PhD Programme of the Polish Academy of Sciences
for Natural Sciences in Krak: w;
University of Rzesz- - w, I nstitute of

Sciences Department of Botany, Werynia 502381100 Kolbuszowa;

In autumn 2013 all the mushrooms sold in the vegetable markets in three
sdected towns of southeastern PolaiRiz(e s z - w, Jar owela w, L ¢
recorded during weekly visits.

Eighteen species were identified:Boletus edulis B. luridiformis
Xerocomus subtomentosus. badius Leccinum scabrumL. aurantiacum
Suillus variegatus S. granulatus S. grevillej S. bovinus, S. luteus,
Macrolepiota procera, Armillaria sp., Cantharellus cibarius Lactarius
deliciosusL. salmonicoloy Tricholoma equestrandSparassis crispa.

All these species can be legally sold in Polandriafrom two Boletus
luridiformis andSparassis crispa The former is a species collected mainly in
southern Poland, regarded as inedible in most regions. The latter is a protected
species, however it is highly appreciated for its taste and is ofteergdtand
eaten in southeastern Polarithe study will be continued and extended in
2014 and 2015.

Wymiar fraktalny D, jako miara fragmentacji populaciji
gatunk-w grzyb. - w

Kami |l Kndr a
Zachodniopomorskie Towarzystwo Przyrodnicze
ul . WN s 41& Szaz8cjn; kdmil_kedra@o02.pl
Stopie® fragmentacj.i popul acj i j est

wymarciem, stosowanych przez IUGNvg podkryterium Ba (Categories and

79



Criteri a, V. 3.1, Il UCN 2001) . Mi ara ta |

zagroonepnuIaaCJi gatunk-w organizm-w grzyhb
gatunku podlega silnej fragmentacji, | e
niewielkich i izolowanych subpopulacjach (Dahlberg, Mueller 2011).

|l stot na j est mo Ul i wo S1 cjiopopulach lae ni a st
jednoczeSnie siedlisk wybranego gatunku
por -wnywanie tej wielkoSci, obliczonej
r-Unych gatunk- w. Bi or Nc pod uwagn fakt.
| UCN (achalpbeedziagy |iczbowe) opracowa
dla wszystkich igroddd i weggreiszm-mor - wnywanr
fragmentacj.i popul acj i gatunk- - w nal eU
systematycznych (np. grzyb-wii rr-o®liicne) ,
W sposobach i odl eggoSciach ich dyspersj
Met odN okreSlenia stopnia fragmentacij.
W pierwszej kol ejnoSci: graficzne przed:

w oparciu o] (przynajmnibj)r-d/wbwafkniyacthki
jednostek o r-Unym rozmiarze oka siatki

p - | siat ki zajntych przez osobni ki dar
stosunku frekwencij. (Frequency Rati o, F
siatki w drobne j s z e j skal.i do |iczby =zajntych p
obliczenie wymiaru fraktalnego D (jako
poni Uszego wzoru (Hartl ey, Kunin 2003; k
=log, FR,
gdzie:X=(powierzchniakwadrat siat ki W winkszej skal.i
1

kwadratu siatki w drobniejszej skalf)

Wy mi ar fraktalny charakteryzuje w spo:
obiektu popr zez ocenn szybkoSci wWzr ost
pomiarem w corarl r obni ej szej skal.i (Gazda 1996)
l'iczbowe od 0 do 2. Wysoka wart oSl Wy mi
stopie® zgoUonoSci badanego oble,ktu, a
stopnia fragmentacj.i p o Niud iaNg § o &g ozxdans ief
wystnpowania (niski stopie@® fragmentacj.i
Na podstawie opisanej] metody oraz dany
chronionych i zagr oUo mRyoclhid ) ( @RE Je,S | Dmmw awy
fraktalny D dl a krajowwnlk - womulzydj: iw
wi el koowocni kowyc h, objnAatych w Pol sce
pomi ndzy skal ami siatek kwadrat-w o bo
por -wnania przedstawiono analogiczne wy
roSl| i n (st Orchidacgakrozmieszcyenidistanowisk wg Zajac A. i

Zaj Nc M. 2001 209Mowa rzZsakri- wh@02nasi ona st
zarodni ki grzyb-w sN wzglnindnie mage, pr
okreSlonych warunkach niewielka ich cz7¥

od | ecigrp.ol@0 km).

80



Tab. 1. Zest awiwgmi ar ywyhr Bktwwal ne kr aj
wybranych gatunk-w chronionych grzyb-
storczykowatych [Summary of the resultsfractal dimensionof national

rangesof selected speciex protectedmacrofungi and plants]

Liczba Liczba

kwadra kwadr a .
10x10km (na ok 100x100km (ni ~ (PE
3600 moU 44 Ine)U

Naz wa g NaZWa polska [Number of [Number of _[Fract_al

[Species name [Polish name] ; : dimension]

occupied occupied D
10x10km cells  100x100km ©, 2)
(of ca. 3600 cells ’
possible)]  (of 44 possible]

Grzyby [Fungi]

Fistulina

hepatica ozorek dnbo 71 27 0.42

Geastrum

triplex* gwi azdosz p 62 29 0.33

Hericium

coralloides s o0 p | bukdwa 27 14 0.29

Inonotus

obliquus bgyskopor ek 73 21 0.54

Langermannia

gigantea purchawica olbrzymia 66 21 0.50

Meripilus

giganteus wachlarzowiec olbrzymi 47 19 0.39

Mutinus caninumNd zi ak psi 29 13 0.35

Sarcodon

squamosus sarniak sosnowy 34 18 0.28

Sparassiscrispesi edzu & sos 136 32 0.63

Strobilomyces

strobilaceus szyszkowi ec 51 18 0.45

RoSliny

Cypripedium

calceolus obuwik pospolity 246 34 0.86

Epipactis

helleborine kruszczyk szerokolistny 989 44 1.35

Epipactis

palustris kruszczyk b 706 44 1.21

Liparis loeselii lipiennik Loesela 196 33 0.77

*stanowiska na podstawie opracowania (Kujawa et al. 2012)ar - wno akt ual
j ak i wc z e Sni pogattieseacc(tgujawd & 41.520%2) gurrent and
previous, after the year 1945]

Jednak, w obu przypadkach ogr omna
bezpoSredni ej bl i sko39i. Pwojceqnd Kri-edi
zarodni k-w grzyb-w moUe byl masiod o bni e
storczyk- -w (ok. 1 %) , np. wHerigiumz y p a d k
coralloides a sukces kol oni zacj i j est sl
di aspor i obecnoSci specyficznych war
2005; Jers8kovsg, e POllnov g 2007; Boddy

Wszystkie przywogdgane gatunki grzyb-w
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wSr-d aktualnie chronionych; wg Kuj awy
l iczbin zajhntych kp¥il|l zmagawii er nd Wrsiz el Wy mi
zasi fgu wysitMksoawvanf aagment acjn popul acj
chronione gatunki krusxczykom:nelg.o, saert
ni Usze ni U obliczone dla storczyk-w o z
Loesel a i obuwi ka pospol it egedliskonkl a Kkt - r

sieci Natura 2000.

Przedst awi one wyni ki pokazagy, Oe zn
stanowi sk chronionych gatunk-w grzyb- - w,
dzinki dziagalnoSci mykologicznych baz
liczby amator-w (Baddpn BaleéJyBoddni af
gdyU mi mo to, krajowe popul acje omawian
sil nej fragmentacij.i (co jest atrybutem
jednoznacznych prog-w |l iczbowych wymiar
populacji wmga dal szych badaE, j ednak na po
wyni k-w przewiduje sin, Ue za niepodl e
uznal populacje, 1kBO0ry@hzwkimmademDmoebBe b
obliczony dla zasingu kKruts-:zrcyzy Rt salemioe
proponowany j est do przeniesieni a z (
(Ministerstwo $§rodowiska 2014). WartoSi
j est zar - wno od l'iczby stanowi sk gatu
rozmieszczeni a i prmeeGeayabl N pstytrudtal a
zagroUenia gatunku wg kryteri-w | UCN (H
Propozycj a, aby Za podl egaj Nce sil nej
subpopul acje odl egglkm (Datlberg,i Mudllére011) ponad
powinnapd | e gal dal szej dyskusji, gdyUO sN i
Ue nawet odleggoSi kil kuset metr-w, po
gatunku, moUe stanowil znaczNcN barier

Mueller 2011; Boddy et al. 2011).

Fractal dimension DT as a measure of the fragmentation level
of fungal species populations
Kami | Kndr a
West Pomeranian Nature Society
13 WNs k &1-435 SzgzeciR; kamil_kedra@02.pl

The level ofpopulation fragmentation isne of the measures fopecies
extinction risk used by thdUCN i according tosubcriterionBa (Categories
andCriterig V. 3.1,IUCN 2001) This measurés also usedvhen it comes to
evaluation of fungal speciek is saidthat the extent obccurrences strongly
fragmented if the majority of individuals occur in small and isolated
subpopulationgDahlbergMueller 2011)

It is important todetermine the degree @bpulationfragmentation (and
fragmentation of habitats) in mumerical way This will allow comparisons
betweena number ofpopulationsand thepopulations ofdifferent species.
Consideringthat the IUCN criterigland thenumbers of their thresholgare
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universal for all groups of organismg it is possibleto comparethe
fragmentation level of species populatidmelonging todifferent taxonomic
groups(e.g. fungi and plants In that case, the differences in the ways and
distances of dispersion shouldth&en into account

The method to numerically determitiee degree diragmentation is: firstly
to make agraphical representation of the spedieguencybased ondt least)
two grids of squaresor equivalentunits of different cell size(in different
scale¥ by marking thegrid cellsoccupied byindividuals of a given species.
Then, todetermine the Freguney Ratio (FR), as theratio of the numbenof
occupied grid cellsn a finer scaleto the humbeiof occupied grid cellsn a
larger scale,and calculatingthe boxcounting fractal dimensiod by the
formula given belowHartley,Kunin 2003 K 1i d 2083.

D =log, FR,

1

where: X = (large scale cell area / fine scale cell ar%:a)

The fractal dimension Zharacterizesiumerically the complexity of an
object by estimating thegrowth rate of themeasured valualong with
increasinglyfiner scale(Gazdal996). It assumes valuefsom interval [0, 2],
high D value indicatea high degree otomplexity of an objectand,in the
case ofthe use with describechethodi continuousrange of distributior{low
level of fragmentation

Using described methodnd the data fronthe register ofprotected and
endangeredfungal species (GREJ, Snowarski 1992014 the fractal
dimension D for the nationalpopulations often species ofmacrofungi
(protected by Polish law) was determir(@db. 1), between the scales grids
of 10x 10km and 10k 100km (AtPol grid). For comparison, th@nalogous
calculationhave been made for several plant spe@ishids, Orchidaceae
distributionacc. toZ a j ANandZ a j N 2001MBnowarski 2002014. Both
the seedsof orchidsandfungal sporesare relatively smallproducedin large
guantitiesand, under certain conditions small proportion of diasporesay
travel considerable distancé€s.g. 1000km). However in both caseshe vast
majority of propagulesfall in the vicinity of its source(approximately Im).
The percentage aferminationof fungal sporesnay be similarly low as inthe
case of seedsf orchids(ca.1%), e.g.in the case oHericiumcoralloides and
the successf colonizationis strongly dependent on theensityof diaspores
andthe presence of specifimbitat conditiongJonssoretal. 2005J er s § k o v §
Ma | i 200%Bbddyetal. 2011)

All aforementioned species of fun@onsidered to béhe most frequent
among currently proteted by law in Polandaccording toKujawa 2012)
record much smaller numben$ occupied 10&m? grid cellsand muchower
values offractal dimensionghigher level of populatiofiragmentation)than
mentioned protectedEpipactis species E. helleborineand E. palustris and
also lower than D calculatedfor orchids of EU Community Importance
Liparis loeselii and Cypripediumcalceolus whose conservation requires the
designation of special areas of conservatidatura 2000 network).

The results indicate that the strong increase in the number of known
localities of protected species of fungi, which occurred in recent years thanks
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to the activity of mycological online databases supported by a large number of
amateurs(Barron 2011; Boddyet al. 2011), should be judged carefuily
because, despite this, the national populations of these species are subject to
strong fragmentation (which is a trait of endangered species). The
establishment of strict numerical thresholds for the dimensias B measure

of population fragmentation requires further study, however, on the basis of the
results presented it is predicted that the dimension D >> 1.30 can signify a
continuous range of a specie®{ severelyfragmented population). As an
example, te dimension D for the range &pipactis helleboring(1.35) is

giveni the species is currently proposed to move from the strict to partial
protection(Ministry of the Environment 2014). The value of D depends on the
number of localities of a species aheit spatial distribution, therefore it may

be an important input in determining the IUCN extinction risk category
Hartl ey, Kunin 2003; Khndra 2013) . The p
population as severely fragmented, only when the distancesedetw
subpopulations exceed 5@t (Dahlber, Mueller 2011) should be the subject

of further discussion, as there are reasons to suspect that even the distance of
several hundred meters, without appropriate habitat for the species, can be a
significant barrie (Jonsson et al. 2005; Boddy et al. 2011; Dahlber, Mueller
2011).

Barron, E.S. 2011. The emergence and coalescence of fungal conservation
social networks in Europe and the U.S.A. Fungal Ecol. 4:13%

Boddy L., Crockatt M.E. and Ainsworth A.M. 2011cd&ogy of Hericium
cirrhatum, H. coralloidesandH. erinaceusn the UK.Fungal Ecal4:163173.

Dahlberg A., Mueller G.M., 2011. Applying IUCN rdidting criteria for
assessing and reporting on the conservation status of fungal species. Fungal
Ecol. 4. ¥7-162.

Gazda A. 1996. Geometria fraktald] [ ni
(The geometry of fractals and its applications in ecologyipd. Ekol. XLII
(3): 163178.

Hartley S., Kunin W.E. 2003. Scale dependency of rarity, extinction risk
and conseration priority. Conserv. Biol. 17: 15886570.
IUCN. 2001. IUCN Red List Categories and Criteria, Version 3.1. IUCN
Species Survival Commission. IUCN, Gland, Switzerland and Cambridge,
U.K.
Jers8kovsg J., Mal inovg§ T. 2 0and . Spat i
seedling recruitment in orchids. New Phytologist 176(2)-287.
Jonsson B.G., Kruys N., Ranius T. 2005. Ecology of species living on dead
woodi Lessons for dead wood managem&iliza Fennica 39(2): 28909.
Kidra K. 2013.zMgroYenmizadgatSenkiw, zal

ina przykgadach g a tsensittve measgresofyrarityyvand ( Sc al e
extinction risk: a case study of fungal
27-44.

Kuj awa A. 2012. Anali za scpdo@chioryni a Kkry
przez poszczeg-lne gatunki grzyb- w. I n:
gat unk - w gritychyobhrom gatrkgwN oraz wskazania dla ich
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ochrony. PTOP Salamandra.

Kuj awa A. , Gierczyk B., Chac®kwa2ga P. ,
Wsp-gczesne wysthnpowani Geasyun tepelws za p
Pol sce i 0 Cc e n aGegstaum driplexim BotandU prasendday (

occurrence, distribution and assessment of its threatened staawki) Nar.
Rez. Przyr. 31(1):-35.
Ministerstdwwi s&a. 2014. Projekt ro
Srodowi ska w sprawie ochrony gatunkowe
SnowarskiM. 1992 014. Atl as grzyb-w Pol ski (
Poland): http://www.grzyby.pl/index.html.
Snowarski M. 2002014. At a s roSlin naczyniowych
vascular plants of Poland): http://www.ati@slin.pl/pelna/index.html.

Zaj Nc A., ZajNc M. (Eds.) 2001. Atl a
w Polsce (Distribution Atlas of Vascular Plants in PolanByacowni
Chorologi i Komput er owe|j I nstytutu Bot a

Zr - Unicowanie fi zj ddcengnapadsiaeiee kt o my k «

aktywnoSci enzymatycznej

Barbara Kieliszewsk&okicka*, Anna FrymariSzymkowiak

Instytut Biologii $r odoWiekega, Uni wer

al . Os s o B50BBKdyoszhz; bkiel@ukw.edu.pl
Korzeni e wi el u gatunk- - w drzew | eSn
zr -Unicowane taksonomiczni e Zbi or owi s
kt - re pegni N kluczowN rolfi watedidUOywi a
organicznej , uwal ni anie pierwiastk-w
gatunkowa zbiorowisk ektomykoryzowych
szeroko u r-Unych gatunk-w drzew, w |
r-Unych warunkach viedzaa cha temas funiicionowaaia o mi a
zbi orowi sk ektomykoryzowych j est s g
prowadzonych w warunkach | aboratoryjn:
grzyb-w r-Uni N sifi zdolnoSci N do prc
gatunkowa gryxydwwcmykwi Nzanych z si ewk
drzew wpgywa korzystnie na pobier al
odUywczych i pro@uxytlyywne&it omplSdr ynzowe
pokarmy nieorganiczne z organicznych
podgdoUm- wenhkwdr ol itycznyZhbh or owitd leani gy K
mykoryzowych wpgywaj N na procesy gl ebc«
r-UOnorodnoSi [ skgad gatunkowy my k o
fizjol dAgmiaczmN. aktywnoSci enzymat yczne
ektomykoryz umo Ul i wi aj N ocenn pot enc
zbi orowi sk mykobiont-w zwi Nzanych z
drzewostanami. AktywnoSi enzymatyczna
sam grzyb, moUe zmieni ai c=snnyimiwr azwizN awa
z porN roku, fenologi N drzewa, war ul
czynni k-w antropogenicznych.
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Physiological diversityof ectomycorrhizasi estimation based on enzyme
activity
Barbara Kieliszewsk&okicka*, Anna FrymariSzymkowiak
Institute of Environmental Biology, Kazimierz Wielki University
12 Os s ol iPESSNIIBYIgosrez; hkiel@ukw.edu.pl

Roots of many forest tree species are colonized by taxonomically diverse
communities of ectomycorrhizal (ECM) fungi, playing a key role in tree
nutrition by decomposition of organic matter, mobilizing and transport mineral
nutrients to the roots. Taxonoraicstructure of ECM communities of trees
have been widely investigated in various tree species, in different types of
forest, under different environmental conditions, while the knowledge on
physiological functioning of ECM communities is still poorly urateod. The
results conducted under laboratory conditions indicated that species and strains
of ECM fungi differ in their ability to produce enzymes, and that taxonomic
variability of mycobionts associated with tree seedlings or plantlets positively
influence the accumulation of key nutrients and the plants productivity. ECM
fungi mobilize inorganic nutrients from organic complexes by the release to
the soil substrate hydrolytic and oxidizing exazymes Communities of ECM
fungi affect the soil processesdamee nutrition by ectomycorrhizas abundance,
variability and species composition, and by their physiological activity.
Analyses of enzyme activity of particular ECM taxake possible evaluation
of the potential physiological ability of mycorrhizal commities associated
with a single tree or a forest stand. Enzyme activity of ectomycorrhizas
developed by the same fungal species may differ in variable ecological
conditions related to seasons, tree phenology, climatic conditions, influence of
anthropogenidactors.

Znaczenie grzyb-w i organizm-w grzybopoc
wodnych

BoUena Kiziewicz*, Anna Godl ewska, E

Zakgad Biologid. Og-lnej, Uni wer syt et

ul. Mickiewicza2C, 122 22 Bi agyst ok ;,@umbedzmna. ki zi e

Grzyby i organizmy grzybopodobney st ipuj N powszechni e

typu wodach sgodki ch i zasiedl aj N jak:¢
Odgrywaj N one kluczowN rolin w tych ekos
rozkgadzi e mat er iuidzioa @amwi cainregr.al Bizarc i
fragment -w roSlin i zwierzNt wystifpuj Nc)
organi zmy grzybopodobne mogN byl r- wni
Czisto wystnAnpujN na swoich gospodarzach
warurkachmo g N nabywal wgaSci woSci chorobot w-
potencjalnym Fr - -dgem infekcji. W wodach

wielu przedstawicieli klasy Oomycete®omyceteg est t o grupa orga
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kt -r N moUna znal e¥l ejna =zawjweqgdaohk ul i

powi erzchni owych, jake it akwUewowdacSh od Q.
| Ndowych. WinkszoSlI organizm-w grzybo
roSni e w wodzi e sgodki ej, przede WS Z
strumieniach, rzekach, stawach iijear a c h . W tych siedli:s
wystihipuj N one na pgyciznach w pobl il
Oomycetes w wodach stoj Ncych wy kazu
zbiorowi ska, gdzie kil ka gatunk - w 0
beztlenowcamiWi fklszd $r m wodnych t&olsampirobjil®
martwe fragmenty roSlin i zwierzNt i

degradacij.i [ recykl ingu skgadni k- w |
zbiorni kach wodnych. | stniejNhitekd - pas c
gatunki agltakUe, zwierznt a bezkrngowe,

l arwy komar - w, a nawet raki . cznSi z
takich jak pgazy i ryby. St wireryidzewmi e
0 r g a n igezyhepadobnychdaje r - wnine @l i woSi wykor zys

j ako ws kaA&Fyns tkobSucoii ndy patencwal nego z a
sanitartnee pi demi ol ogi cznego w-d

The role fungi and funguslike organisms in water ecosystems
BoUena Kiziewicz*, Ann@&skadl ews k a,
Department of General Biology, Medical University of Bialystok
2C Mickiewicza St.,PH152 22 Bi agystok; *bozena. ki z

The fungi and fungubke organisms are universally present in all types of
water ecosystems and occur as saprotraph® wide variety of substrata,
playing a key role in those ecosystems as decomposers of organic materials.
They mineralize necrosis substrates such as fragments of animals and plants,
which occurring in water bodies. The fungi and funtjks organisms an be
as well as optional parasites. They often occurs on their hosts.

Water mold constitute a common group of organisms found in a variety of
water ecosystems. In favorable conditions, water mold acting as saprobionts
can assume pathogenic properties, being a potential source of inféation.
running and stagnant waters d @ representatives of water moulds of the
class Oomycetes are met. The Oomycetes are common group of organisms
found all over the world in both fresh and salt waters as well as in terrestrial
environments. Most of the funglike organisms from Oomycete$
commonly are growing in fresh water, primarily in wadrated streams, rivers,
ponds, and lakes. Within these habitats they are most common in shallow
waters near the bank or shore of water bodies. Stagnant waters sometimes
exhibit distinctive communigs of Oomycetes, and a few species have been
shown to be facultative anaerobes. Most of the aquatic forms are saprobionts
on the remains of dead plants and animal and as a group, are through to play a
major role in the degradation and recycling of nutden water bodies. There
are however, some parasitic species that attack either species of algae or
assorted invertebrate animals such as rotifers, nematodes, mosquito larvae, and
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even crayfish. A few are significant parasites of vertebrate animals such a
amphibians and fish.

Presence of those fungi and fungdilee organisms in the waters ecosystems
offers also the possibility of using them as indicators of water purity and
bioindicators of potential sanitary and epidemiological hazard.

Grzyby wodnez wi Nz a n e izstangzbadamiawnfPolsce
Piotr Knysak?®*, MaMicbatskaz at a Rusz ki ew
Joanna -Wieedorekz n a
Katedra Al gol ogi i i My kol ogi i, Uni
ul. Banacha 12/16,99 37 G- d F: *piotrknysak@g mai

Badani a powi Nz ag®E zg b o wo gwocdznnyycchh or az

dziedzina naukowa §gNczNca elementy dw-
Mi mo dobrego stanu rozpoznania tych d
zakresu hydromykol ogi i pozostaje poza
badaczy, m.in. zeawg | idu na trudnoSci w identyfik
stosunkowo kr -t ki okres wystipowani a m
przez grzyby wodne. JednakUe ta tendenc
moUe byl coraz wifdnksze zaizmtegme s oarkioeSc
ekosystem-w wodnych, m. i n. na podstawi
okrzemek fitobentosowych oraz zielenic,
grzyb-w pasoUytniczych. W ostatnich dek

g

W

wyjasSni al zynba-cw e nhiyed r ogsrfzer y w funkcj ol
pokar mowych. Rola grzyb-w wodnych (pasol
jest silnie zwiNzana z regulacjN liczeb!
zj awi sko epifitozy) or az z dekompozyc),]
wi Nz k- w trudno rozkgadal nych. Nadal |
el ementem biologii grzyb-w zwi Nzanych
wymagania ekologiczne.

Hi storia bada®& nad gr zybami zwi Nzany mi
pogowy XI X wi ek uce puklikoeali yLeors Mowak@wskipir a
Mari an Raci borski. P.-Tniej, w drugi ej p
zwi Nzanych troficznie z gl onami rozwij
(tw-rca Zakgadu Al gologi i, Uni wer sytet
Biologi i , Uni wersytet Warszawski), kt-rego
1975) mi ag istotny wpdgyw na rozw-j hy
podst awNN przy wybor ze met od badawczyc
taksonomi cznej grup grzybNwe Wwodpegak] ujme
wiedzy o ich ekologii. Kadgubowska sw-
grzybompaso Uyt om gl on- w opubl i kowaga w 1
przygotowaga 10 publ i kacij.i dotyczNcych
zZzielenicach i 0 k rWieezork & RubzkiefvipzMichalska e | a z n a
2013) . Na podstawie wgasnych materiag: - w

gat unki nChytridhycetsMitromyces bulbosu¢ Kad gubows k a
1999) iChytridium caloneidig¢ Kadgubowska 2001) .
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Pozostage polskiengametoof§rzyhaeh zzwg
wi AkszoSci przypadkowe i zbierane pod
r-Unych ekosystemach wodnych. Pocho
publi kowanych g§g-wnie przez zesp-3§ pr
Medyczny w BWialjkysnssa®ikuy . tych informac
Pol ski -ws@gmoamioe | , a niekt-re obej muj
pasoUytami, a jedynie wystnpuj Nce na p
Aquatic fungi associated with algaé state of the art
Piotr Knysak?*, MaMchaskaz at a Ruszki
Joanna -Wieedorakz n a

Department of Algology and Mycologlaculty of Biology and

Environment al Protecti on, Undi90287 si ty

G-d¥; *piotrknysak@gmail.com

Studies of the elogical interactions between aquatic fungi and algae is a
scientific discipline composed of elements of algology and mycology. Despite
their good state of the art, the common area related to hydromycology is
mostly outside of the interest of the researsh Mainly, because of the
difficulties in taxonomic identification and a relatively short period of
existence of funginfected microalgae. However, such tendency seems to be
alternating. It is due to the increased popularity of ecological assessment
aspects and water quality studies. They are based on bioindicative properties of
phytobenthic diatoms and green algae, in some cases strongly affected by
parasitic fungi. In the recent decades, researchers began to appreciate and
explain the importance of fgn functioning in the food webs. The role of
aquatic fungi (parasites, saproptrophs, symbionts) is greatly associated with
the regulation of the number of planktonic organisms (e.g. epiphytotics) and
the decomposition of organic matter, including hardlycaeposable
compounds. Yet, fungalligal trophic associations are the Idasbwn part of
the biology of fungi and their ecological requirements.

The history of hydromycological studies in Poland dates back to the second
half of the XIX" century, to the palications of the Leon Nowakowski and to
the Marian Raciborski.

In the second half of the XXcentury the studies were carried out in
particul ar by the prof. Joanna Z. Kad
Department of the University of Lodz) and theAhdrzej Batko (Faculty of
t he Bi ol ogy of t he Uni versity of !
Hydromykol ogii 6 (Batko 1975). This bo
development of the hydromycology field, especially in the taxonomic
identification. It is alsaunique source of the knowledge about aquatic fungi
ecol ogy and research met hods. Kadl ubo
parasitic fungi of algae was published in 1968.

In addition, a total of 10 publications were prepared for the fungi observed
on the green al gae a-Widczoreki amd &®uszkiewiez e | azr
Mi chal ska 2013). On the basis of her
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described two new species belonging @hytridiomycetes Micromyces
bulbosus( Kad g ub o ws k aChyttidiutn9caloneddis(&ad g u b o ws k a
2001).

Rest of the available data on fungi associated with algae are mostly
unspecific and collected during the hydromycological studies of various
aguatic ecosystems. They come in numerous papers published mainly by prof.
Bazyl i Czecrzhgaéamr ¢Medi cal University
this information relates to the nofdfastern Polish areas, whereas some of
them include biological data of ngrarasitic fungi occurring e.g. epiphytically
on algal thallus.

Batko A. 1975Zaryshydromykologii PWN. Warszawa,-478.

Kadgub ows k aMictomyces .bulbisfsd. hov.Acta Mycol 34:
177-180.

Kadgub ows k &hyfridiumzZalon2dsp. hov.Acta Mycol.36: 3
6.

t e | aWietzmrek J., RuszkiewieglichalskaM. 2013.ProfessorJoanna
Zofi a K a di§ eombonimg lalgology and mycologyWi a d o mo Sc i
Botaniczne 57 (3/4): 646.

Eli minacja estrogen-w naturalnych pr ze
Kamila Kowalczyk, Magda Abu Aitah Pr zemy gaw Bernat
Jerzy Dgugo @Eski

1St ud e n ¢ KaulewekBmtgahnologiczablikrobiologiczne
Wydziag Biologii [ Ochrony $S$rodowi sk
’Katedra Mikrobiologii Przemysgowej i B
Ochrony $Umidwewi syktaet G- dzki-237ulG- dBfanach
*pbernat@bioluni.lodz.pl

Wst npstrogeny natural ne t o hor mony p g

powstawani e i utrzymani e ecestadiol (B2§ic i Ue Es |
estriol (E3) pojawiajN sifi zazwyczaj Ww
ni skim pozioma tsylinedde @y stadreczaj Ncym, a
wpgywal na procesy rozrodcze [ rozw- j
Srodowi ska wraz z miejskimi Sciekami ,
wyni ku | eczeni a hor monal nego l udzi [
eliminacji e r ogen-w natural nych przy uUyciu
technol ogi i bi ol ogicznych jest ogranicz
bi ol ogicznych met od do ich eliminacj.i
degradacja z wykorzystaniem grzyb-w miKkr
Cd. Cel em przeprowadzonych bada®& bygo po

mechanizm-w el iminacj. estrogen-w nat ul
przykgadzi e g r Tzighddarmassatraviddd p k o we g o

Materi agyDo bmedao@yzostag uUyt pkowpi kr os k o |
Trichoderma atrovirideQF 1 O . Hodowl n badanego szczep
wytrzNsarce obrotowej przez 5 dni (140
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podgoUu Sabouraud bez-estradidla @kmg/L) Rob z d
zakoE&zeniu i nk uobtaocwain,i aw pecelbu dmr zaynga |
badanego zwi Nzku w hodowli, przeprowad
(Quick Easy Cheap Effective Rugged ar
mi eszaniny sol i zawieraj Ncej: chl orel
disodu, wvodniony cytrynian trisodu oraz bezwodny siarczan magnezu.

Analizf jakoSciowN i i | -estaclioln Witz wy e k

ZwWi Nzk-w pochodnych wykonano z uUyci
sprzinlUonej z tandemowN spektrometri N n
Wyniki. Zawaro Ste st r adi ol u w badanych pr-bact
wyj Sci owego, zmniejszy§a sifn. Zaobseryv
a takUe oznaczono siarczki -estatiluonu or
St wi er dzon o -estradisin(i0mdiL) ie hhmujebvzrostu badanego
szczepulrichoderma atroviride

Whioski. Ot r zymane wyni ki wstfipnie potwier
mi kroskopowego ¢ rTrclyodeama attoviridefiopeknunaci g o
estrogen-w naturalnych.

Praca byga gfantinNanndwegoQerdgrunzNauki nr UMO
2011/01/B/NZ9/02898.

Elimination of natural estrogens by microscopic fungi
Kamila Kowalczyk, Magda Abu Aitahk Pr zemy £gaw Ber naf
Jerzy Dgugo @Eski
Bi otechnol ogy and Micr oMiilkd ogy Stu
Department of Industrial Microbiology and Biotechnology
Faculty of Biology and Environment al
2Department of Industrial Microbiology and Biotechnology
Faculty of Biology and Environmental Protection
12/16 Banacha St., P20-23 7 G*pliefat@biol.uni.lodz.pl

Introduction. Natural estrogens are a group of hormoresponsible for the
growth and development of female sexual characteristics. Estron (E%), 17b
estradiol (E2) and estriol (E3) appeardquatic environments relatively
small concentrationswhich are enougho adversely affect reproductive
systems and the developmenit organisms. They are discharged into the
environment as a result of using of a wide variety of drugs, as production
wastes and activatedusige. At present, the effectiveness of commonly used
technological elimination processes is limited. It is, therefore, essential that we
search for new biological methods of estrogen elimination. Degradation of
natural estrogens by microscopic fungi appdarbe a promising method.

Aim. The purpose of this study was to increase our knowledge of the
mechanisms involved in the elimination of natural estrogens by
microorganisms. To achieve this objective fungal strdinchoderma
atroviride QF10was applied.

Materials and methods. The microscopic filamentous fungusichoderma
atroviride QF10was used in this study. The culture viasubatedfor 5 days
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in Sabouraudnediumwith or without the addition db-estradiol {0 mg/L) in
a rotary shaker (140 rpm) at 28 AC. Af t e
according to the QUEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe)
extraction method. Then, a sensitive method for simultaneous detecton of
estradiol and its conjutgs was developed using liquid chromatography
coupled to tandem mass spectrometry (LC/MS/MS).
Results. The amount ob-estradiol in the test sampleas decreased compared
to the initial stateThe main metabolite obtained in the fungal culture was
estrone Additionaly, other metabolites, such as estrone sulphate, estradiol
glucuronides and estron glucuronides were identified. It was also notdd that
estradiol {OmgL) did notinhibit the growth of theest strainTrichoderma
atroviride.
Conclusions. The peliminary results confirm the possibility of using
Trichoderma atroviriden the elimination of natural estrogens.

This study was supported by the National Centre for Science in Krakow,
Poland (Project NdAJMO-2011/01/B/NZ9/02898).

Mi cromycetes na | i ScEreacdae r oSl i n wr zo
Maria Kowalik*, Joanna Bonio, Klaudia Duda
Katedra Ochrony RoSIin
Uni wersytet Rolniczy i m. Hugona Kodg
Al. Mickiewicza21,311 20 Kr ak - w; *m. k

owal i k@ogr . u

Badani a przeprowadzono w kol ekciji rc
Botanicznego Uni wer sytetu Jagiell oEski e
SGGW w Rogowi e. Anal i zami my kol ogi czn
zwyczajnego Ledum palustreL . , ¢ hamed a fGhamaegaphgen o c n e |
calyculata( L . ) Moench i Uu r ®xydoccys macroealpso o wo ¢ 0 W
(Ait.) Pursh.

Z 1iSci bagna zwyczajnego wyodrfibnior
nal eUONcych do 16 gatunk: Wwestalodpsis- d ni ch
sydowiana Alternaria alternatai Epicoccum nigrum Pini gatunk - w |
wsp:-lnych dla bagna zwyczajnego wW ogrod

Stwierdzono por -wnywalny stopi e zasi e
zwyczajnego na obydwu stanowiskach.

Na | i Sciach chamedaf ne ipmikjomycetese j byto
nal eUNcych do 18 gatunk-w. WSr-d sprawc
ode Prsydgwiana L i c z ni @estalgtia thddedengrip. :alternata
E. nigrum Umbelopsis isabellinaSordaria fimicola Ph. cyclaminis Phoma

medicaginisZami er ani e | i Sci chamedafne p-gnoc
powodowago 17 gatunk-w grzyb- w, a w al
por - wnywal nej l'iczbie kolonii. Siedem g
dl a i Sci chamedaf ne obydwu stanowi sk
Z 1iSci wUet &awowpco wyi zol owano 236

na
wej
strziapkowych, nal eUNcyc R sydowianhlgznigat unk - w
wy s t NPpriiododendrii A. alternataWi ikszN r - UnorodnoSci N
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grzyb-w charakteryzowa gwelkogwocowejfw | | o s f
ogrodzie botanicznym.

Ni e stwierdzono zwi hkszonej l' i czebn
roSlin wrzosowatych pod koniecAokresu
alternata E. nigrum P. sydowianai P. rhododendrib yt owa gy na | i
wrzosowatych w obydwu | atach bada€G, zar -
i w arboretum.

Zbi orowi ska mikromycetes bytuj Ncych n
ogrodzie botanicznym i w arboretum r - (
kolonii.Za mi er anSlei n ivrciosmwat ych powodowa{
strziapkowych, wSr.-d kt . ryc Restdaiopsisn uj Nc N

sydowiana( Br e s . ) B. Sutton. Stwierdzono po
roSlin wrzosowatych przez mhkr my¢éte
badania mogN przyczynil sin do zachowse

we florze polskiej.

Micromycetes on ericaceous plants leaves
Maria Kowalik*, Joanna Bonio, Klaudia Duda
Department of Plant Protection, University of Agricultur&iakow
21 Mickiewicza Av., PL-31-1 2 0 K r*m.kowalik@ogr.ur.krakow.pl

The studies were carried out on the collection of plants oEtimaceae
family at the Jagiellonian University Botanical Garden and the Rogow
Arboretum of the Warsaw University ofife Sciences. Mycological analyses
were conducted on Wild rosemaryedum palustre L., Leatherleaf
Chamaedaphne calycula{g.) Moench and American cranber@xycoccus
macrocarpus(Ait.) Pursh. The sources of the research material were leaves
with visible recrosis, collected in May, July and September 2012 and 2013.
From 240 leaf fragments on a Petri dish with a 2% PDA medium (potato
dextroseagar), many micromycetes were isolated

The aim of thestudies was to determinthe species compositionf
micromycees inhabiting the leaves ofricaceous plantand a comparative
mycobiota quantitativanalysis and that cipeciesattwo states

Differences between the species compositiorand the number of
micromycetes colonies gathering on Wild rosemary, LeatheatehiAmerican
cranberry leaves from the botanical garden and arboretum were found.

160 Micromycetesolonies belonging to 16 species were isolated from 240
infected leaf fragments. The fungi caused leaf necrosis, defoliation and
dieback in effect. The domamt fungi were:Pestalotiopsis sydowiangover
35 % of all fungi colonies)Alternaria alternataand Epicoccum nigrum
Leatherleaf in the botanical garden and arboretum consisted of the same five
species:A. alternata E, nigrum Penicillium expansumP. sydowianaand
Phialophora cyclaminis The leaves of Leatherleaf in two states were
comparatively infected by mycobiota.

Dying Leatherleaf leaves were inhabited by 187 micromycetes colonies
within 18 species. The most numerous (almost 30% of total colomesip.
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sydowiana Pestalotia rhododendriA. alternata E. nigrum Umbelopsis
isabelling Sordaria fimicola Ph. cyclaminisand Phoma medicaginisvere

also numerous, making up more than 57% of the total fungi community.
Dieback of Leatherleaf leaves in thetanical garden was caused by 17 fungi
species but by 10 species in the arboretum at a comparable number of colonies.
Seven fungi species were common for Leatherleaf in the botanical garden and
arboretum, includingA. alternatg E. nigrum Ph. cyclamirs P. rhododendri

P. sydowianaS. fimicolaandU. isabellina

236 filamentous fungi colonies belonging to 16 species were isolated from
the infected and brown American cranberry phyllosphere. The dominant
fungus wasP. sydowianawhich formed almost 60%f @he isolated colonies.
There were many colonies & rhododendriand A. alternataisolated, and
several genera occurred less frequenBiberella, Epicoccum Phialophora
and Sordaria The speciedA. alternata E. nigrum Giberella stilboides P.
rhododendriand P. sydowianawere common in the botanical garden and
arboretum American cranberry in the botanical garden was characterised by a
diversity of fungi species.

Many fungi species constantigfectedericaceous plarnieavesduring the
growingper i od. T dn mereasedwanben dfftingal colonieson the
leaves ofericaceous plantait the endof the growing seasonOnly four
Micromycetesspecies in both years and places were found on leaves of the
tested plantsA. alternata E. nigrum P. sydowianaandP. rhododendri
In summary:

- Micromycetescommunitiesinhabiting the leavesof Wild rosemaryLedum
palustreL., LeatherleafChamaedaphne calyculath.) Moench and American
cranberryOxycoccus macrocarpu@it.) Pursh.,growing in the Jagiellonian
University Botanical GardemndRogow Arboretum of the Warsaw University
of Life Sciencesdiffered inspecies compositioand the number of colonies.

- Leaf diebackof Wild rosemary, Leatherleaf and American cranberry was
causedby a complex of filamentous fungi among whichPestalotiopsis
sydowiangBres.) B. Suttomplayed the dominant rale

- There wasa comparable rank @ricaceous plargettlemenby Micromycetes

in the botanical gardeamndarboretum

- Considering the ericaceous plants relation to the environment, we can
assume thatlicromycetegpressure increased in unnatural environments.

- Research can contribute to the conservation of protected and endangered
plants of Polish flora.

Mi cromycetes na IRosllcw @gobzieBetddiczoymNc y ¢ h
UniwersytetuJ agi el | o & ki ego w Krakowi e
Maria Kowalik*, Klaudia Duda
Katedra OctmomerRy$leitn Rol niczy i m. Hu
w Krakowie Al. Mickiewicza 21,311 20 Kr ak - w;
*m.kowalik@ogr.ur.krakow.pl

tr-djgo matezé@adustwadawi gy |i Scie r- -0
nekrozy, pobrane w latach 202013. Mikromycetes izolowano z 1350

94



fragment -w 1iSci wygoUonych na szal ki

poraUlUonych fragment -w | i Sci wyodr Abni

nal ecthNcdyo 65 gatunk-w. W kolejnych | at

kol onii grzyb-w naleUNcych do 27, 45 i
Do grupy domi nAternariavaltematd Epicoecamnigrum

Pestalotia rosagPhoma leveilleii Diplocarpon rosaeW gr upi e i nf | uce

znal az $ughrinism 8phaerospermumAspergillus flavus A. niger,

Chaetomium funicola Cladosporium cladosporioides C. herbarum

llyonectria radicicola Mortierella hyaling M. parvispora Penicillim

brevicompactum P. herquei P. expansum P. glabrum Pestalotiopsis

sydowiana Phialophora cyclaminis Pleurostomophora richardsiaeoraz

Sordaria fimicola. D o grupy grzyb-w akcesoryczn

nal eUNce d AcrenmopiunzCaglophwma Davidiella, Gliomastix

Humicola Isaria, Mortierella, Mucor, Nectria Oidiodendron Paraphoma

Phoma RhizopusSphacelomaStemphyliumThanathephorusTrichothecium

Umbelopsioraz inne.

z
r

Z tkanek z obj awami nekr odDyrosaseyodr nb
powoduj Ncego cz8r nNap| &SphagemaBrésargm i i
wywoguj Ncego antraknozn r-Uy. Cztery

stale zasi edl agyA. dtdrndta C.ecladospdigidesPhy gy t o
leveilleiorazD.rosae Od si erpnia do staaflde i ey tnd ka
P. rosaei Ch. funicolaaW pa¥dzi erni ku, w dwu pier\
stwierdzono kilkakrotnie winkszN 1licz
czer wcu. W trzech | at ac hP. rbsaedMotBfagvy i z o |
ten dot yc ipadavany w liteératurzd pplgkiej.

Zbi orowi ska mikromycetes byRosaL.Ncych
rosnNcych w Ogrodzie Botanicznym UJ,

r-OUnigy sifn skgadem gatunkowym i Il i czk
powodoa gy | i czne mikromycetes, wSr - d kt
patogenD. rosae oraz nekrotrofyA. alternata E. nigrumi S. fimicola

Mi kromycetes bytuj Nce na |iSciach r-0U
wal ory dekoracyjne roSlin.

Micromycetes on clmbing rose leavesRosal. in the Jagiellonian
University Botanical GardeninKr a k - w
Maria Kowalik*, Klaudia Duda
Department of Plant Protection, University of Agriculture in Krakow
21 Mickiewicza Av., PL:31-1 2 0 K r*m.kowalik@ogr.ur.krakow.pl

The studies were carried out ithe Jagiellonian University Botanical
Garden in KrakowMycological analyses wereonducted on 20 cultivars of
climbing roses. The sources of the research material were leaves with necrosis,
collected in June, August and OctoR611-2013.Micromyceteswere isolated
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from 1350 leaf fragments oa Petri dish with a 2% PDA medium (potato
dextroseagar)

The research aimed at determining the species composition of
micromycetes existing on climbing roses leaves and causing dieback.

We found thatthe species compositicand the number ofoloniesof the
micromycetescommunitiesinhabiting the leavesof climbing rosesvaried in
different years1200 fungi colonies were isolated from the infected fragments
of climbing rose leaves, belomgj to 65 speciedn the following years320
412 and 468fungi colonieswereisolatedbelongingto 27, 45 and39 species,
respectively. The fungi were the cause of necrosis and contributed to
defoliation. The dominant fungi group (above 5% of all the micromycetes
colonies) included five specieslternaria alternata(over 30% of the isolated
colonies),Epicoccum nigrun{about 10%)Pestalotia rosacPhoma leveillei
andDiplocarpon rosag5-7%).

The influens, numbering between-3% of the total community, were:
Arthrinium sphaerospermumAspergillus flavus A. niger Chaetomium
funicola, Cladosporium cladosporioide€. herbarum llyonectria radicicola
Mortierella hyaling M. parvispora Penicillim brevicorpactum P. herquei P.
expansum P. glabrum Pestalotiopsis sydowianaPhialophora cyclaminis
Pleurostomophora richardsiaand Sordaria fimicola.

In the accessory group, numbering below 1% of the isolated colonies, were
species from the generAcremonium CoelophomaDavidiella, Gliomastix
Humicola Isaria, Mortierella, Mucor, Nectrig Oidiodendron Paraphoma
Phoma RhizopusSphacelomaStemphyliumThanathephorusTrichothecium
Umbelopsisand othersNumerouscolonies ofD. rosae were isolatedfrom
tissue with symptomsof necrosiscausingblack spot in rosesand several
Sphacelomaosarumcolonies causinganthracnosén rose.Only A. alternata
C. cladosporioidesPh. leveilleiand D. rosaewere consistently found during
the growing period in allthree years.P. rosae and Ch. funicola were
consistently found from August to October. Necrotr@&hnigrumcolonised
leaves in 2011 and 2013, it fimicolain 2012 and 2013.

The Cladosporium species C. cladosporioides C. herbarum C.
sphaerospermumand C. macrocarpum(syn. D. macrocarpd were found in
large numerous on rose leavdsungi from the genusMortierella and
Umbelopsidrequentlyinhabitedthe leaves of roses iwet October 2011and
2013.There were 58 colonies f rosaeisolated in the thyears of research.
This monophage foundeoh the rosen the vicinity of Ghentand describeth
1859 has not been recordeoh Polish literature. Acremonium rutillum
Aspergillus chevalieriBoeremia exiguaHumicola fuscoatraNectria inventa
Paraphoma chrysanthemicola Phialophora cinerescens Stemphylium
vesicarium Trichoderma viride Trichothecium roseumand others were
occasionally found in the phyllosphere of rosHsese fungisolatedas single
coloniesarespeciesandomlycolonisingthe leavesof roses.

In October 2011 the abundance of fungi colonies was fivefold higher than
in June; in 2012 it was twice higher and in 2013 it was at a similar [Eiisl.
reflects theincrease in planinfection towards the endf the growing season
resultingfrom thediebackof leaves andhrub defoliation.
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In summary:

- Micromycetescommunitiesinhabiting the leavesof climbing rosesRosal.
growingin the Jagiellonian University Botanical Gardéaddifferentspecies
compositiorandnumber of colonies in thremiccessivegears of research

- Dieback ofclimbing rose leavesesulted innumerousMicromycetes The
dominant rolewas played bythe pathogerD. rosae and necrotrophsA.
alternatg E. nigrumandS.fimicola

- Micromycetesnhabiting leaves of climbing roses considerably decreased the
decorative value of the plants.

Probl emy bada® ekol ogicznych mikroskop
Moni ka Kozgowska*, W esgaw Mugdge
Zakgdgad Botani ki [ MyGQumelS& gioid p wWERiI @¢r s
ul. Akademicka 19, 2033 Lublin;*monika@poczta.umcs.lublin.pl
**wieslaw.mulenko@poczta.umcs.lublin.pl

Najstarsze informacje dotyczNce wyst
pasoUytniczych w Polsce pochHhaadhz88l z 18
Xl X wieku zaczngy one wzbudzal wi nk ¢
zawieragy najcznSciej proste wykazy g:
dat zbioru, Z czasem uzupegniano je d
siedliska.

Pierwsze opracowami e kol ogi czne dotyczNce tej
sin dopiero na przegomie | at 6 0. i 7

prowadzonych kol ejno w Puszczy Kampi
Oj cowskim Parku Narodowym oraz w zbi

Lubelk i ej . By gy t o badani a prowadzone
uki erunkowane na okreSlenie bogactwa |
Autorzy szukal: r-wnieUO =zaleUnoSci p
pasoUytniczych a zr - -Uni cowgondbszaru. f i t o:
Podjnli teU pierwsze pr-by okreSlenia
oraz dynami ki i ch sezonowego rozwoj u.
met ody badawcze, stosowal stage powi
frekwencjnin wystm@powamipa edf pyobhaWemnri a U\
Przegomem w historidi bada® ekol ogi c
reali zowany w Biagowieskim P. N. Bygy |
stagych powi erzchniach, co umo Ul i wi §

zal eUnolSzénmpycsmi ndzy pasoUytem a UOyw
badania prowadzone sN ggd-wnie metodN
dane poddawane sN wszechstronnej anal i

97



Problems in ecological investigations of microscopic parasitic fungi
MonikaKozdowska*, Wi esgaw Mugenko?**
Department of Botany and Mycology, MariaCulek  odows ka Uni ver s
19 Akademicka St., RR0-033 Lublin; *monika@poczta.umcs.lublin.pl
**wieslaw.mulenko@poczta.umcs.lublin.pl

The earliest information on the occurrence ofnmscopic parasitic fungi in
Poland originates from 1835, but they began to arouse more interest only in
the 80s of the Tcentury. Publications usually included simple lists of species
taking into account the localities and dates of collection, sometime
supplemented with additional information concerning e.g. the type of the
habitat.

The first ecological publications of this fungal group appeared in the late
60s and early 70s of the 2@entury. They presented the results of research
conducted in the Kampinoska Forest, Bi a
and in steppe communities in the Lublin Upland. The investigateions carried
out with the route method were focused on determinatigheofichness and
diversity of fungal species. Authors aimed at recognition of relationships
between the occurrence of parasitic fungi and the phytosociological diversity
of the study area. They also made their first attempts at determination of the
frequency of occurrence of fungi and seasonal dynamics of their development.
Subsequently, they introduced modifications to research methods, used
permanent observation plots, and determined the frequency of fungal
occurrence and the degree of host infections.

The turning point in the history of ecological research was theaked
ACryptod project i mpl emented in the Bieé
investigations of permanent plots exclusively, which facilitated detailed
analysis of spatial relationshipetlveen the parasite and the host. Since then,
research has been primarily carried out on permanent plots and collected data
are subjected to a comprehensive analysis.

Zanieczyszczenie owocni k. wgrzybabMa-onagr o ma
5 crocybe gigantea
Graly na K& Amma Wigjak, di Zhang, Yuanzhong WarfgJerzy Falandysz
WydziagUE@hwemr byt e tWitaBthvasZs6B,i83 0 & | Gd a Es k
?|Institute of Medicinal Plants, Yunnan Academy of Agricultural Sciences
Kunming, China

Grzyb Macrocybe gigantea (Massee) Pegler & Loge jest gatunkiem
popularnym w strefie tropikalnej w Chinach, Indiach, Wietnamie, itd. W

Chinach jest teU wuprawiany. CechN szcze
ciajga owocnik-w wyrastajNcych iwazem (w
jednym miejscu (nawet do 45 kg) . W pi$
i nformacj.i 0 sM.gigadteai e mi ner al nym

Badania miagy na celu poznanie zdol no
zanieczyszczeni a mMtdgigantellp o(zH/gs)k amwa@ din izk - lwa
oraz wuprawy na pogudni u20lL3dn.anWwk &Chd ma,c
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grzybM. giganteawz gl ndni e wydaj nie gro
wsp-gczynni ka bionagromadzani a
aotdrBoml- wio 18) . Owocni ki
ze zanieczyszczenie rtnciN
ragy odpowiednio od 0,54 do
ach na og-9d bygdgo mni ejagy suclej. od

Ue Mg gigarieaw warstwie wierzchniej (@ 0 ¢ m) zawi er
dnie duUo rtnci, tj . od 0,081
uszczal, Ue dla grzybni tego sapr
j est ggt waiy mz Fwandtgejm w owocni k
ane w kapel uszacM giganteaz Yuonaraic h o w
| wiek znaczne jak na produkt Sp
anych u niekt-rych innych gatunk:-

SON®DT =XO S5 ® 0 5

X XONQOAQN S =
OX DO —@0 — X

Badania w cznSci wsparte finansowo
Foundation of China (No. 31260496, 31160409).

Mercury contamination and bioconcentration in the fruit bodies of
N mushroom Macrocybe gigantea
Gr aUy na KAnrmma $ViejdksJkZnang, Yuanzhong Wang Jerzy Falandy$z
Faculty of Chemistry, Universit
63 Wita Stwosza St., PB0-3 08 Gd a s k
?Institute of Medicinal Plants, Yunnan Academy of Agricultural Sciences
Kunming, China

Macrocybe gigantegMassee) Pegler & Loge isdible wild-grown and
cultivatednonmycorrhizal mushroom (Pegler et al. 1998) from the subtropical
regions of the world. This mushroom has biomass of up to 45 kg fresh mass of
basidiocarp with many fruit bodies in a clusiés. habitat is ground in broad
leavedforest (Pegler et al. 1998).

This paper reports the results of the investigation of Hg contamination (and
bioconcentration) of caps and stalkshbfgiganteafor which data is lacking.
Mushrooms and soil sampl es were, coll e
southwestern Chin&resh mushrooms (separately caps and stalks) were sliced
using a plastic knife, dried at 85 AC
using ceramic mortar and kept in brand new sealed polyethylene bags and
packed in paper envelopiesdry and clean condition in a laboratory room.

Total Hg content of the materials was determined by-eaftbur atomic
absorption spectroscopy after direct sample matrix combustion (Mercury
analyzer type MA2, Nippon Instruments Corporation, Takatsukipan) and
the analyses were subjected to analytical control and quality assurance
(AC/ QA) checks as described earlier (J

MushroomM. giganteashowed good potential to efficiently bioconcentrate
Hg, because the values of biocentration factor (BCF) calculated for this
element were well above unity, i.e. for caps BCF ranged from 4.8 to 24 and for
stalks from 3.6 to 18. There is no earlier data available on bioconcentration
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potential of Hg by tropical mushroom3he fruit bodiesof wild-grown
specimens oM. giganteashowed more Hg in caps (0.48L.78 mg/kg dry
matter) than in stalks (0.361.7 mg/kg dry matter), and for one composite
sample of whole fruit bodies from mushroom farm was 0.3 mg Hg/kg dry
matter).

Mercury contentof top layer of forest soil substrata beneath fruit bodies
was 0.081 to 0.24 mg/kg dry matter, which values are substantially greater
when comparedexamplum gratia to forest soils of Poland, for which
background content is < 0.050 mg/kg dry mattéence top soil in Yunnan
can be a vital source of Hg to mushrooms that emerged there, while further
study should explain if litter and amorn Hg deposits could be important
factors at least to saprophitic species. Risk anaysis showed that intake of Hg
becaue of regular consumption of fruit bodies M giganteacollected from
the wild in Yunnan can could pose health risks. However, data in not available
on the selenium (Se) contents of the fruit bodies considering Se is an element
with some protective potaat against the biological impacts of Hg in food.

This study in part was supported by the National Natural Science
Foundation of China (No. 31260496, 31160409).

Banerjee A., Biswas G., Rai M., Saha G.K. & Acharya K. 2007.
Antioxidant and nitric oxide syhase activation properties dflacrocybe
gigantea(Massee) Pegler and Lodge. Global Journal of Biotechnology and
Biochemistry, 2: 4e14.

JarzyE&ka GC. & Falandysz J. 2011. Th
mushrooms by CMAS and ICRAES techniques. Journal &nvironmental
Science and Health, Part A 46: 5583.

Rtnl w maSlaku pstrym i mafSialKu zi ar ni
glebowym
Patrycja Krogul, Innocent Chidi Nnorof Jerzy Falandysz
Wy dziag, Chreimier sytet Gda@EsBBGdalEskWi ta
2Abia State UniversityJturu, Abia StateNigeria

Badania miagy na cel u poznanie stanu
pstrego [ ziarnistego or az i ch podgoU
pozyskano z r-Unych miejscuwpewszdszar ze
dekadzie XXI wieku. OkreSlono zawartoS]
trzonach owocni k-w obu gatunk-w maSl ak
(warstwa 01 0 cm) gr

zyba. Wyl iczono war t
bi onagromadzania rtnci we owarcalUdmicd. nac
zawartN w owocni kach maSlak-w przez osot
Materi adg do bada® staranni e sel ekcjon

zdr owe owocni k- w (niezarobaczone) [ o]
powi etrznie suclpNapti&oiwewanao kpr e Sr edn
ZawartoSi rtnci oznaczono, stosuj Nc sp
wykorzystani em techni ki Zi mnych par b
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absorpcyjnej (CMAAS) @ p o spopieleniu pr - bki k a
owocni kalwi wvataor ze2 r(tJeariz t Gspk aMAi Fal and;
Gl eba stanowi Nca podgoUe dl d40cmasS!| ak -

magde i liorSoczistritpiowiart oSci mediany dla p
0,014 do 0,026 mg/ kg ma sy gscuzcyhenji .k a W
bi onagromadzania rtnnci wyliczone dl a

14, co wskazuje na umi arkowanN zdol |

Kkumul owania tego metalu w owocni kach.
kapeluszach obur mabSy&ak: -wamieSpirz@k25 n
w trzonach bygJgo Srednio od 2 do 4 raz
wskazuj N, Ue jak na grzyby |l eSne owoc¢
nieduUym stopniu zanieczyszczone toksy

Mercury in Variegat ed Bolete and Granulated Bolete, and in the soil
substratum beneath the fruit bodies
Patrycja Krogul, Innocent Chidi Nnorof Jerzy Falandy$z
Faculty of Chemistryyni ver sity of Gda@Esk
63 Wita Stwosza St., PBO-3 08 Gd a Es k
2Abia State UniversityJturu, Abia StateNigeria

Environmental contamination with mercury (Hg) released because of
anthropogenic emissions is a global probl@NEP 2013). It is known that
mushrooms Macromycetesof different feeding requirements are organisms
that are ablao efficiently absorb Hg from the substratum and sequester it in
edible fruit bodies at elevated concentration (Melgar et al. 2009).

This study aimed to gain insight into the bioconcentration potential and
degree of Hg (total Hg) contamination of fruit lbesl of two species of
mushrooms of the genuuillus Variegated Boleté Suillus variegatusand
Granulated Boletd S. granulatusthat emerged at several spatially and
distantly distributed places in Poland. Mushrooms (fruit bodies) were carefully
selecte to collect matured specimens that are not infected by insects. The
samples of soils beneath the fruit bodies were collected from the depttOof O
cm. Both mushrooms and soil samples were subsequently dried before being
subjected to Hg determinatioRglandysz and Brzostowski 2007

Mercury contents of the materials were determined by-eajmbur atomic
absorption spectroscopy after direct sample matrix combustion using the
mercury analyzer of type M& (Nippon Instruments Corporation, Takatsuki,
Japan).The analytical procedure used was subjected to strict daily analytical
control and quality assurance (AC/QA) checks as described in report by
JarzyE&ka and Falandysz (2011).

The soil substratum beneath the fruit bodies of Variegated Bolete and
Granulated Blete in this study showed low degree of contamination with Hg
i the range of median values was from 0.014 to 0.026 mg/kg dry matter. The
median values of bioconcentration factor calculated for caps of both species
did not exceeded 14, which indicated adm@te potential to absorb and
bioconcentrate Hg in fruit bodies. The median values of Hg content in caps for
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both species of Suillus mushrooms did not exceeded 0.25 mg.kg dry matter
and in stalks were on the average from 2 to 4 times lower. The resalitsenb

in this study showed that the fruit bodies of both species when compared to
several other species of forest mushrooms are only moderately contaminated
with Hg.

Falandysz J. & Brzostowski A. 2007. Mercury and its bioconcentration
factors in Poisorax Paxillus involutu from various sites in Polandournal
of Environmental Science and Health, Part2;10951100.

JarzyE&ka G. & Falandysz J. 2011. Th
mushrooms by CMAS and ICRAES techniquesJournal of Environmenta
Science and Health, Part #6: 569573.

MelgarMJ., AlonsoJ. & Ga r b2 @009.Mercuryin ediblemushrooms
and soil. Bioconcentratiorfactorsandtoxicologicalrrisk. Science of the Total
Environment407:53285334.

UNEP. 2013. Mercury time to act. United Nations Environmental
Programme, 2013. Available from:
http://www.unep.org/PDF/PressReleases/Mercury_TimeToAct.pdf

Modyfi kacje genetyczne prowadzNce do po
grzyb-w
Joanna S. Kruszewska
Instytut Biochemii i Biofizyki PAN
ul . Pawi Esll6iWargzawabjsk@ibbGvaw.pl

Grzyby strzhipkowe sN szeroko stosowan
kontroli zakaUe@® grzybami i w przemySI
obcych. Enzymy produkowaner z e z grzyby s N uUywane

detergent -w, przemySle sk-rzanym, papiel
w produkcji pasz dla zwierzNt.

WydajnoSi syntezy i wydzielania biagel
bi agek wdgasnych i 42nygdh. dH cad nbiieasdieekn ihee tw
produkcj i bi agek moUna osi NgnN poprzez
promotor - -w, optymalizuj Nc kodony obcych

w mi ej sce preferowane do ekspresji. C
otrzymani ef orimiggekf ummkcj onal nej . Cznsto
odpowi edni e potranslacyjne modyfikacije
ni ewgaSci wie zmodyfi kowane mogN tracil
s N

I

wydzielane, nagromadzaj Nc wyiwd gawnykom-:
nagromadzani em ni ewgaSci wi e zmodyf ik
endoplazmatycznym retikulum powoduje uruchomienie specjalnych
mechanizm-w obronnych i w efekcie spad:¢
Stres ER moUe wystNpil przyynadprtodbkajj
wgasne czy obce.
Bi agka enzyTnchddgrroas Ne wygsoko gl i kozyl owan
uaktywnieni e proces-w glikozyl acij. mo U
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niewydolnoSci N glikozylacji zwinkszon
uakt ywn procésy mlikozylacji u Trichoderma, ¢ o zaowocowad
zwinkszonym wydzielaniem hydrol az i/
met odin wykorzystaliSmy do tworzenia n
kt -rych aktywnoSi hydrolaz jest kluczo

Genetic modifications kading to improvement of usability of fungi
Joanna S. Kruszewska
Institute of Biochemistry and Biophysics Polish Academy of Sciences
5a Pawi Es k(2206 Wars3awagsk@ib waw.pl

Filamentous fungi are widely used for production of industisymes.

The worldwide industrial enzyme market was valued at approximately 1.5
billion $. The enzymes are used in the detergent, starch, textile, leather, pulp,
paper and personal care industries. The second large segment is food enzymes
used in dairy, @wing, wine, juice, fats and oil, and baking industry and
finally about 10% of enzyme market belongs to the animal feeds industry
(Cherry and Fidantsef, 2003).

Efficiency of protein synthesis and secretion by fungi currently reached
above 100g/l and 40g/ffor homologous and heterologous proteins,
respectively (Cherry and Fidantsef, 2003). To improve the yield of especially
foreign protein production technics such as optimization of the codon usage or
fusion to homologous highly secreted proteins are uspdrt4rom the vyield,
it is equally important to obtain the proteins in an active, functional form. For
production of pharmaceutically relevant proteins for therapeutic use a proper
posttranslational modification becomes especially important. The mosatruc
is glycosylation as it may affect the functionality and immunogenicity of a
given protein.

To modify fungi towardsthe production offoreign proteinsor towards
increased production dfomologougroteins several strategiaseusedwhich
can be broagl characterized agenetic modificationand modification of
cultivation conditions. The most applied strategies are to integrate multiple
copies of the gene coding for product of interest, expression under a strong
homologous promoter and integration af ihcoming genetic material into the
gene locus often encoding a major secreted protein such as cellobiohydrolase |
in Trichodermaand glucoamylase A ifspergillus niger Recently, it was
noted that high expression of genes and protein productivity edsirt
cellular stress and switched on cell defense mechanisms which limited the
yield of protein production (Gasser et al. 2008).

Current research is carried out into cellular mechanisms for internal protein

quality control, secretion stress, functiongénomics relating to protein
expression and secretion, pastnslational protein modification, application
of alternative expression promoters, identification of specific transcription
factors and linking the fungal physiology to productivity (Nevalairem
Peterson, 2014).
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Trichodermastrains are also widely used in agriculture to protect plants
against fungal pathogens. Their antimicrobial activity is connected with
secretion of cellvall-degrading enzymes but also with production of
antifungal substates including antibiotics, volatile metabolites, terpenes,
peptaboils and piperazine derivatives. Genetically modified strains
overproducing the antifungal components could be more effective against
plant fungal pathogens.

Our laboratory elaborated an drigl method to elevate activity of
hydrolases inmfrichodermaatroviride resulted in more effective antifungal and
biocontrol properties of the modified strains. We obtained this effect by
strengthening the efficiency of protein modification in ER (ZemheX.€2011;
Kruszewska et al. patent applicationgl®L450; P.402603; US 14/067,597;
MX/E/2013/079664).

This procedure is part of a modern approach giving the chance to overcome
ER stress resulting from accumulation of misfolded proteins. Since hydrolytic
enzymes fromTrichodermaare heavily glycosylated their processing in the
ER when they are overproduced could create a bottleneck. Intensifying
glycosylation activity we partially overcome this problem. Our findings were
used to obtain strains dirichodermaoverproducing hydrolases or secreting
enzymes with much h-Legat etral. 2006t Zembiekey ( Per |
al. 2011 Kruszewska et al. patent applicationd0P450; P.402603; US
14/067,597; MX/E/2013/ 079664, paten8B16312008).

CherryJ.R., Fidantsef A.L. (2003) Current Opinion in Biotechnology 14:428.

Gasser B., Saloheimo M., Rinas U., Dragosits M., Rodrigleemona E.,
Baumann K., Giuliani M., Parrilli E., Brunduardi P., Lang, Ch., Porro D., Ferrer P.,
Tutino M.L., Mattanovich D, Villaverde A. (2008) Microbial Cell Factories 7=1B.

Nevalainen H., Peterson R. (2014) Frontiers in Microbiology 5: Article 75.

Ze mbek P.-Lenar&rBrunna@skk &eithner B., Palamarczyk G., Mach
R.L., Kruszewska J.S. (2018)ol. PlantMicrob. Interaction 24: 1522529.

patent Nr P351631 pt. ASpos - b podnoszeni a a
celulolitycznych u Trichoderma reesei 0 Kruszewska J.S. , Zakr
Palamarczyk G. 2008.

Epi demi ol ogia grzybic paznokci na podst.
UJCM (2008-2013)
Pawed KyzwagidaklenMa@onr zZata Bul anda

Zakgad Mykologi i, K a,uleCtysta 18M8lLXKLr obi ol ogi
Kr a ktel.wl2 633 08 77zaklad.mykologii@cruj.krakowpl
2Zakgad Epidemiologi.i ZakaUe &, Katedr
ul. Czysta18,31 21 Kr ak - w
Praca przedstawia ocenii czninstoSci wysth
grzybzwkalUeni ach paznokci . Wy ni ki oparte
pr-bek p @raebamlanycle W latach 208013 w Zakgadzi e My k
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UJCM.

Po pobraniu paznokci wykonywano prepa
KOH (w DMSO + glicerol) oraz prowadzono
glukozN i antybiotyki em uockroazzN,n aa nptoycbg ool uy
dodatkiem <cykloheksymidu. | &k odozgte | a pr
dokonywanocda ydzi e® przez okres 3 tygodni. [
dokonywano na podstawie cech makroskopowych, mikroskopowych (z
wykorzystaniem techniki mi krohodowl i n
wni ekt -rych przypadkach 2z chemidzychztgssit ani e
perforacji wgosa. Wi fnkszoSi badanych mat
nat omi ast ok 1500 od th czyziiok 3@mi nowa
materiag-w, opi ki 7plas5z npork-chiekr.Nk stanowi ¢

WSr - d wyizol avahyd¢h w de¢mmbS 8rzHophytdno mi now
rubrum (4036 9, 2 %) , past wzmgpyznmide mSci izol aciji
g at unTk -mentagrophyteqT.interdigitale) 7 1 6 4 izolat Tw (28,

tonsuransi zol owany bygd z 12 pr-bek z¢3Zdyl%).
Epidermophyton floccosynT. shoenleiniii Microsporum fulvum(przy czym

ostatni nie zostag pot wi eirbdak wolagji Wy ako ¢
powt - rnej pr-bce).

W pracy dokonano r-wnieU oceny wystifpo
Uzyskane w ni Kk i wysthipowania poszczeg- -l nych
wy ni kami podobnych anal iz przeprowadza
My kol ogi i oraz z danymi dostnpnymi w | it

The epidemiology of onychomycoses based on data from the Department
of Mycology JU-MC (2008-2013)
Pawed Kizwm&a&gdaklenMa@Pkorzata Bul and
!Department of Mycology, Chair of Microbiologyagiellonian University
Medical Collegel8 Czysta St.,, P831-1 21 Kr ak - w; phone: 12
zaklad.mykologii@cruj.krakow.pl
2Department of Epidemiology of Infection, Chair of Microbiology
Jagiellonian University Medical College, 18 Czysta St;3®41 21 Kr ak - w

This study evaluated the pregate of various species of fungi in nall
infections. Results are based on an analysis of nearly 4000 samples collected and
tested in the Department of Mycology Jagiellonian University Medgdlage in
Krakow in 20082013.

From obtained nail scrapings d#i mounts with 20% KOH (with DMSO
and glicerol) were made and samples were cultured on two media: Sabouraud
with glucose and antibiotic and Sabourauda with glucose, antibiotic and
cyclohexamide. Incubation was conducted at 27C, checked weekly for three
weeks incubation period. Fungal species identification was made based on
macroscopic features, microscopic (with slide culture) techniques and in some
cases with the use of biochemical tests and hair perforation test. The majority
of investigated samples (ajpx. 2500) were obtained from women, and
approx. 1500 from the men. Toe nails samples were dominabbut 3260
samples and finger nail scrapings accounted about 715 samples.

Among the isolated dermatophytes (n=582) the most common was
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Trichophyton rubrum(403, 69,2%) following the species complex ©f
mentagrophyteqT. interdigitale i 164 isolates (28,2%); third speci€s,
tonsuranswas isolated from 12 samples (2,1%pidermophyton floccosum,

T schoenleiniand Microsporum fulvunwere isolated oncéhe latter species
hasn't been confirmed as a causative agent because it not isolated in the re
sample).

The study were also evaluated the occurrence of yeast and mould nalil
infection. Obtained data was discussed with the results of similar studies
condwted in the past in the Department of Mycology and the actual
epidemiological data available in the literature.

Bi or-UnorodnoSi i ochrona grzyb-

Rol a makrogrzyb-w w monitoringu i ochr c
Anna Kujawa

Il nstytut $rodowlLseSaeBol PADNze8Bbacja Bada

Turew, ul. Szkolna 4,60 00 Ko Sci an; annakuja@poczt
Ro k 1992 mo Un a przyj Ni Za poczNtek n
mySleniu o przyszgoSci Ziemi. W roku t
Konwencjn o oBicor -rtantoyrfackrowanN nastfipni e
kraj - w. W Europie idee ochrony r-Unoro
bygy juU wczeSniej. W roku 1979 w Bern
Berne@&ska o ponadnarodowej ochronie gat.
ich naturalnych siedlisk. Pol ska ratyf.i
podobne dokumenty (a przede wszystkim
przyrodniczych) stawi aj N nowe wy zwan
spogecze@E&st wami
Jednak dopiero pocnzaNt eknaXdX| z awi e & wo | mocl
patrzeniu na potrzebnin ochrony r-Unorodnc
poczNt ku XXI wi eku powstagy Propozyc,
zggoszonych do zagNcznika Konwencij. Be
inicjatywa utworzera naj pi erw europejskiej, a nast
l i sty grzyb-w zagroUonych
Przy ochroni e r-UnorodnoSci bi ol ogicz
bogact wa, wraUl i woSci poszczeg-lnych ga
monitorowani e ednargkich. Rodstheowanipeoliiemenc jbst
okreSlenie |liczby gatunk-w, jakie wystAny
latach 2002 008 wydane zostagy |isty krytyczn
oraz wielkoowocni kowych grzyb-w wor kowy
nch w Polsce znanych jest co naj mniej 10
to oczywi Scie pegne dane. Tak, jak zna
gatunk-w grzyb- - w, t ak S amo ni ewi el e Wi
wymaganiach wielu gaumikedvzy Temo wad ddkwa ns
zar-wno specyficznN biologi N grzyb- w, i
por -wnaniu np. z zool ogami czy botani k.

Pol sce wzrastajNce znaczenie aktywnoSci
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[ wWsSp-amatoy - w z profesjonal ny mi my k

dostarczyci el ami danych do powstagegocg
gatunk-w rzadkich i chronionych.

W roku 1996 wustalono pierwsze zagoC
grzyb-w w Polsce,nado2&ktgaegok wy.t ypeda
powod- - w, monitoring ten nie jest real
monitoringu zalecana | est w wielu ple
(park-w narodowych i krajobrazowych o

tylko w nielicznych obiektach monitoring ten jest realizowany (np. w
Pieni Gskim PN) .

W przygotowaniu jest takUe nowa |i st
kKt -rej proponuje sifn objfAicie ochronN
Zrezygnowani e z 0 ¢ bnych, nchroniongch rakiuialeig zag
gatunk - w.

Il stnieje pilna potrzeba zintensyfi ke
czerwonej l i sty grzyb-w Pol ski, ws p -
czerwonej i sty, reaktywacj.i monitor
0 g - | Bskijpiolbkalnej) oraz dyskusji i opracowania zasad ochrony

gatunkowe|j grzyb-w w Pol sce.

Biodiversity and conservation of fungi.
The role of macrofungi in monitoring and protection of nature and
environment
Anna Kujawa
Institute for Agricultural andForest Environment, Field Station in Turew
Turew, 4 Szkolna St., P640 00 Ko Sci an; annakuj a@po

The year 1992 may be considered as the beginning of the new worldwide
course in thinking about the future of the World. In 1992 the Convention on
Biological Diversity was signed in Rio de Janeiro and ratified by almost 200
countries. In Europe, the ideas of biodiversity conservation were formulated
even earlier. In 1979, The Bern Convention on the Conservation of European
Wildlife and Natural Habites, was signed in Bern, and ratified by Poland only
in 1995. Those and other related documents, conventions etc. (but first of all
ongoing impoverishment of natural resources) pose new challenges for
contemporary societies.

However, only the beginning of X{ century may be regarded as
revolutionary in the way of looking at the need for conservation of fungal
diversity. It was only in the beginning of XXI century, that some proposals
appeared, concerning definition of the pool of species applicable fosioiclu
in the Bern Convention Annex, and also then the global initiative of
establishing European, and finally global red list of threatened fungi was
formed.

For effective biodiversity conservation there is a need for a good
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knowledge on species richnessdawulnerability of individual species to
environmental changes, as well as a need for monitoring of the results of all
undertaken conservation measures. The basic problem is an assessment of
species number in a given area. In Poland, in ZIIB, criticalchecklists of
microfungi, larger ascomycetes and basidiomycetes were published. According
to the checklists, at least 10.000 of fungal species were recorded in Poland.
That information is surely highly incomplete, as well is the knowledge on the
distribuion and habitat demands of many species. This poor knowledge is
caused by both, specific biology of fungi and minimal, highly insufficient
number of professional fungal taxonomists (when compared to zoology or
botany). For the last decade, the importande amateur mycological
movement in Poland and cooperation with professional mycologists have
increased noticeably. Amateurs provide the data to the register of localities of
rare and protected species that has been established in 2005.

In 1996 the first assnptions for nationwide monitoring of 20 selected
fungal species were formulated, but it has not been launched for various
reasons. In a local scale, a monitoring of fungi is recommended in many
conservation plans of protected areas (national and landsaggeand nature
reserves). However, such monitoring programs are being realized only in few
pl aces (e. g. in Pieni EBski Nati onal Par k)

There is also a new list of protected fungal species being prepared and
discussed, in which it is proposed to protectrenthan 200 species and to
exclude from that list some currently protected species that are considered now
as unthreatened.

There is an urgent need for intensification of work aimed at updating Polish
red list of fungi, for cooperation at defining globadr list of fungi, for
reactivation of monitoring program for fungal species localities (at a national
and regional scale) and for discussion on, and resulting elaboration of,
guidelines for protection of fungal species in Poland.

Grzyby zagr orUewmiieem dUyacizad | udzi
Piotr Kurnatowski
Katedra Biologii i Parazytologii Lekarskidyni wer syt et Medyczny
Plac Hallera1,96 4 7 G- d T piotr. kurnatowski @u

W ostatnich | atach prewalencja zaraUeGE
l iczby czynnik-w predysponuj Ncych, w ty
rozwoj owi . Czynni kami taki mi mogN byl n
wrodzone, j ak i n a em tclorych fantybidtyka in e z | e
steroidoterapia, racia chemioterapia, leki immunsupresyjne), przerwanie

ci NggoSci tkanek (zabiegi operacyj ne, r
komuni kacyjnych), wkgucia doUylne (wenfl
wielu rodzaj -w grzyb-w chorobotw-rczych
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kl i matycznej wystnpuj N Pspezgdlus,eCandidaz y s t K |
Cryptococcus, Fusarium, Mucor, Rhizopdsa | e Uy podkr e S i |, 0
igrzyby endemi c onowane dod&grdpy iPgldki. Zi damych

pi Smiennictwa wy nCardida, albithesz mpmrieavjad 20 g as
88,5% do 30% (20% w 20 C%ruseip& wmopicalisn at o mi
C. glabratai C. parapsilosisz 2-10% do 202 6 %; gatunkinate sN

winkszoSlI stosowanych w grzybicach | ek
sSN przede wszystkim przypadki, w kt-ry
i nwazji, kt-rych przebieg moUe byl gw
dni zgonem; S i eprrtzeylpnaodSkIacw tdye yczy S
pacjent-w, niekiedy osi Ngaj Nc blisko 1

Fungi asthreat to human health and life
Piotr Kurnatowski
Department of Biology and Medical Parasitology, Medical University of Lodz
1 Hallera Sq., P190-6 4 7 Giotckdrnatowski@umed.lodz.pl

In recent yearsthe prevalence ofungal infections has been increasing
with the number of predisposing factorsincluding iatrogenic agents,
conducive to their development. Such agents cabe acquired
immunodeficiencies, ofactors related to th&reatment ofpatients éntibiotic
and steroid therapyradiation therapy and chemotherapgmunosuppressive
drugg, rupture of tissueésurgerywounds sustained in accidentstravenous
injection site (cannulas) air conditionersand others. In our climate such
species likeAspergillus Candida,Cryptococcus Fusarium,Mucor, Rhizopus
are the most pathogenic once. It should be emphadietdiungi endemic
elsewhere can be importedo Europe andPoland Theliterature datandicate
thatthe prevalence dfandidaalbicanshas been recently reduced fr&@8.5%
to 30% (20% in the 2009, andC. krusei,C. tropicalis C. glabrataandC.
parapsilosishas increased from-20% to 20-26%; thesespecies areesistant
to mostdrugsusedin the treatment ofycosis The greatest risk for health and
life arisesfrom developed afungemiaand disseminatednvasion. In such
caseghe course mayeviolent, resulting irdeathwithin a few days; mortality
may affect ovepne thirdof patientsbeingsometimess high as 100%

Grzyby w astrobiologii
Justyna Kwiatkowska

Katedra Botani ki [ Ochrony Przyrody
ul. Felczaka 3c, #8412 Szczecin; jmlynarczykowska@gmail.com

Astrobiologia to dzi edzi naapytamia wk i sz
pochodzenie, ewolucjhn ipepzrzaisizfiodi wdlya
pr-by bada® grzyb-w w przestrzeni kos
(okogo 1935 roku) z zarodni kami gr zy
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kosmicznych, i sswdyho e stadamad nwoldu owocni k-
grzyb-w makroskopowych b\Cgprinusacthereuyy m. i n.
i Flammulina velutipe§Moore 1996).Testy pr - b powietrza I
pobrane z Mi ndzynar odowe | Stacji Ko s mi
wykazagy obecnoSi grzyb-w nispergilus kopi jny
Penicilliumi SaccharomycefDadachova, Casadevall 2008). W 2011 roku na

Mi fydnzar odowN St ac | @no Wosladimh clzanaNim, byy s §

zbadal jego moUliwoSci rozwoju i ©przeUOy
oddzi agywani a pr omi e (Gonwiwaeti ad 20180 s mi czne
R- wn ol 2 gphdaniami w przestrzeni kosmicznej przeprowadzano
eksperymenty na Zi emi, gdzie symul owano
w odniesieniu do Aspetgilus kigemCarglidazaibibansw , np.
(famazaki et al. 2012). Nuaokpoms$deomna t e ma
krngu Zzainteresowa@® astrobiolog- w, gd)

warunk-w kosmicznych na Uywe organi zmy,
gg-wnych ogniw w poszukiwaniu Uycia w Kc

Fungi in astrobiology

Justyna Kwiatkowska
Department oBotany and Nature Conservation, Universitysatczecin
3c Felczaka St., R1-412 Szczecin; jmlynarczykowska@gmail.com

Astrobiology is a branch of science that seeks answers to the questions on
the origin, evolution and future of life on the Earth andsiolat it. Balloon
flights with fungal spores (about 1935) can be considered the first attempts of
investigating fungi in outer space (Kern 1993). In the era of space flights, the
effect of weightlessness on different stages of the development of fruiting
badies of macroscopic fungi has been examined, among others on the example
of Coprinus cinereuandFlammulina velutipegMoore 1996). Analyses of the
air and surface samples collected from the International Space Station, or from
the AMir o Ortibnji shaved tHe praseree o8 mieroscopic fungi,
among others, of the genusspergillus Penicillium and Saccharomyces
(Dadachova and Casadevall 2008). In 2011, the spdtietadium chartarum
was sent to the International Space Station to examine itsitjgbtdor
development and survival under migymavity and the impact of cosmic
radiation (Gomoiu et al. 2013). In parallel with space investigations,
experiments were conducted on the Earth where space and Martian conditions
had been simulated in relatidn fungi species, e.gAspergillus nigerand
Candida albicans(Yamazaki et al. 2012). Astrobiologists are strongly
interested in the research subject matter being outlined since observations on
the effect of space conditions on living organisms are tleaseone of the
main links in the search for life in Universe.

Kern, V. D., Berthol H. 1993. Fungi in spaediterature survey on fungi
used for space research. Microgravity science and technology, 6-30694
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Gomoiu |., Chatzitheodoridis E., Vadrucci S., Waitthe2013. The Effect
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Grzyby tomentelloidalne Pol ski widz
podziemny ch zbi orowi sk grzyb-w ekt omy
Tomasz Leski*, Maria Rudawska, Leszce

Pracownia Badania Zwi Nzk-w Symbiotycz
ul. Parkowa5,6® 35 K- r ni k; *tl eski @man. pc

Grzyby tomentelloidalne Rseudotomentellaspp., Tomentella spp. i

Tomentellopsiss pp . ) , przedstawiciele rodziny
owocni ki resupinat owe, nal eON do | ed]
grzyb-w wystfipuj Ncych na terenie Pol
owocnk - w grzyb-w tomentelloidalnych | es

podstawie bada® tworzonych przez nie
bardzo istotnym elementem podziemnych zbiorowisk ektomykoryzowych i
wchodzN w zwi Nzki symbi ozyeyavzne Snywhel
identyfikacij. partnera grzybowego w ¢
met ody mol ekularne opierajNce sifi na
regionu ITS rDNA grzybowego.

W trakcie bada® mykoryzowych wy k on
ekosyste@nwch na terenie Pol ski (gg-
Zwi Nzk-w Symbiotyczych I nstytutu C
tomentell oidalne bygdgy notowane ponad
GNcznie stwierdzono wys tPSguaiomantelial® 2 gat
z rodzajuTomentella 3 z rodzajuTomentellopsis Naj cz A Sci e wy st
g at un k anmomentelia uplilacina (23 stanowiska),T. stuposa(16
stanowisk), T. botryoides (11 stanowisk) i Psudotomentella tristis(11
stanowisk). Do gltwylkkao sa wjiedmadygmngytcan
T. bryophylla T. lateritia, Tomentellopsis echinospordl. zygodesmoidedla
jednym stanowisku badawczym stwierdzano od 1 do 8 przedstawicieli
grzyb-w tomentell oidalnych. Grzyby te
obserwowanych ektomykoryz. Dzi nki zas
stwierdzenie nowych dla terenuTPol ski
atroarenicolor, T. badig T. castaneaT. italica, T. lapidg T. lilacinogrisea
Tomentellopsis sumbollisl. zygaesmoides
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Zaprezentowane wyniki wskazuj N, Ue ba
grzyb-w ektomykoryzowych mogN byl Z pow
mapowania wystnpowania poszczeg:-lnych g
dostarczyl informacjdt Nwy srifiepmomamwain ygah .ur
Below-ground view on tomentelloid fungi in Poland
Tomasz Leski*, Maria Rudawska, Leszek

Laboratory ofSymbiotic Associations
Instituteof DendrologyPolish Academy of Sciences
5 Parkowa St., PI62-0 3 5 K *tleski@rkan.poznan.pl

Tomentelloid fungi: Pseudotomentellaspp., Tomentella spp. and
Tomentellopsispp. (members of the family Thelephoraceae) belong to the
most important groups of ectomycorrhizal symbionts in boreal and temperate
forests.Probably dudo the production ofspecific, resupinatéuiting bodies
this groupof fungi is one of thelessrecognizedin the Polish funga. An
alternative way ofstudy of their distribution can be a belowground
investigation of ectomycorrhizal communities, withlewular identification of
fungal symbionts.

During the mycorrhizal studies performeddifferenttypesof Polish forest
ecosystemgmainly in theLaboratory ofSymbiotic Associationgnstitute of
Dendrology tomentelloidfungi were recordedanore than 12@imes, at up to
55 localities. Totally, on the areaf Poland we found two species of
Pseudotomentella, 15 species of Tomentella and 3 species of Tomentellopsis.
The most frequently recognized species weéoenentellasublilacina (23
localities), T. stuposa (16 localities), T. botryoides (11 localities) and
Psudotomentella tristi€l1 localities). Speciedoundonly at one localitywere:

T. bryophyllg T. lateritia, Tomentellopsigchinosporaand T. zygodesmoides

On one, individual study site we fodiirom one to 8 tomentelloid fungi. The
mean relative abundance of tomentelloid fungal species was 7% of the total
amount of sampled ectomycorrhizas (from 0.9 to 61.8%, depending on the
study site). Based on molecular identification of fungal partner in
edomycorrhizas eight species new to Polish funga have been fdund:
atroarenicolor, T. badig T. castaneaT. italica, T. lapidg T. lilacinogrisea
Tomentellopsis sumbollisT. zygodesmoides

Presented results clearly indicate that befpaund studies of
ectomycorrhizal communities offering a complementary view on fungal
species diversity in particular forests habitats and may be used to mapping of
ectomycorrhizal fungi.
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Eli minacja al achl oru pr z €éldichogermaywby str
obecnoSci metali cinUOkich
KatarzynaLid, Mar tynal KrAzde midiEs Bobefa Pi Nt el
MirosgawvaJ8galbhaDgugo EsKki
IStudenckie Kogo NauMiokeoBi ot eghonphegi
Bi ologii i Ochrony Srodowiska, Ul
Katedra Mikrobiologii Przemysgowe|j i
Ochrony $rodowi ska, Uni wer s2y3t7etG-Gl-¥d z k

Wst fiZpast osowanie w przemySle i rol nic
met al i dcdpirtUkwacchzi o zdoi @ abredopwss&a n
zwi Nzkami chemicznymi, kt-re wczeSniej
wystiApowady w nim w niewielldchlocdeylii | oSci
2°-6"-dietylo-N-(metoksymetyloxhloroacetanilid. Jest on herbicydem

anilidowym, powszechni e wykorzystywanym w
chwastob-jczy, do zwal czani a traw or
uprawach m.in. kukurydzy, rzepaku i ro
sin, Ue alachlor ma aktywn d@deniekseno
funkcjonowania ukgadu hormonalnego | u
zaliczony zostagd do grupy zEnddcdne - w oKk

Disrupting Compounds) Ze wzgl fidu na dobr N rozpt
gatwo migruje w iSrroealwiesknadgr ostteannicew d
szczeg:-lnie wodnych. Dodat kowym utr uc
ksenobiotyku ze Srodowi ska | est obec
przyczyniajN sifi do hamowania aktywnoS¢
procesie.

Cel.Cel em pracy bygo poszukiwani e miKkros
z rodzaju Trichoderma zdolnych do efektywnej eliminacji alachloru ze

Srodowi ska w obecnoSci metali cinUkich
Metody. Czy st e [ mi eszane hodowl e pgynn
prowadzonoa podgdoUu Sabouraud oraz miner al
(2%) i ekstraktem droUdUowym (1% z d
obecnoSci rozpuszczalnych soli met al i
nasthipnie poddawano dwukrlod$ieijoveN samall
zawartoSci substratu w ekstrakcie or a
rozkgadu wykonano metodN HPLC MS/ MS.

Wyniki. SpoSr - d badaTchedermappochatdzWNcych 2z Kk
Katedry Mi krobi ol ogi i Pr z e mydsr gidowe jo n D
szczepy wykazuj Nce zdolnoSi do elimin
rosnNce w obecnoSci metali c¢cinOkich.
naj bardzi e] aktywne szczle pagmatuma T.i czon
harzianumi T. atroviride. W przyjmd ku podgoUa mineral ne
glukozy i ekstraktu droUdUowego proc
szybciej, tzn. juU w 72 h nie wykrywa
120 h w podgoUu Sabouraud. ObecnoSI n
ne hamowaga el i mi na d.jhamatanhoeaz h latooviride pr z e z
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podobnie jak dodatek cynku i ogowi u (2

przypadkuT. harzianum | nakt ywowana termicznie grz
zdol noSI do usuwania al%®%chloru ze Srodov
Wnioski. Badane szczepy sN zdolne do el imin
metali c¢cifiUkich, zar-wno na podgdoUu Sat
wzbogaconym gl ukozN i ekstraktem dro0Ud
poddoUu proces przekjegagefamktcywmiaejz diol
usuwania alachloru przez autokl awowane
wzrostu pochodnych Swiadczy o tym, Ue
charakter Dbiotransformacji. Ponadto wyk:

Trichodermas N zdol ne do usuwania alachloru za
jak i mieszanych.

Alachlor elimination by microscopic fungi from the genusTrichodermain
the presence of heavy metals
KatarzynaLid, Mar tynal KrAde midiks Bobefa Pi Nt ek
MirosgawaJg8gahpaDgugo Eski
Bi otechnol ogy and Micr oMiilkod ogy Stude
Department of Industrial Microbiology and Biotechnology
Faculty of Biology and Environmental Protection, University of Lodz
2Department of Industrial Microbiotry and Biotechnology
Faculty of Biology and Environment al F
12/16 Banacha St.,,P202 37 G- d T

Introduction. The use of different xenobiotics and heavy metals in industry
and agriculture resulted in the environmental pollutith chemicals, which

were not previously present in the environment or occurred only in small
amount s. One of t-6hée m d iNdstethagxymatayB-1 o r , 2
chloroacetanilide. It is an anilide herbicide commonly used in agriculture for
control of grases and broadleaf weeds in crops including corn, canola and rice.
After many years of application, it turned out that it has a xenoestrogenic
activity, causing disorder in human and animal endocrine systems. Based on
these finding, alachlor has been in@ddn the group of compounds referred

to as EDCgEndocrine Disrupting CompoundsDue to the good solubility in
water, it readily migrates to the environment and poses a real hazard to the
organisms, especially aquatic ones. An additional difficultyhim process of
xenobiotic degradation in the environment is the presence of heavy metals,
which often contribute to the inhibition of the activity of enzymes involved in
this process.

Subject. The aim of the study was to research microscopic filamentowgs fu

of the genugrichoderma capable of efficient elimination of alachlor from the
environment in the presence of heavy metals.

Materials and methods.Pure and mixed cultures of filamentous fungi were
carried out on liquid Sabouraud and mineral mediunickad with glucose

(2%) and yeast extract (1%) supplemented with alachlor (50 mg /L) and in the
presence of soluble salts of heavy metals. The samples were homogenized, and

(@}
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double extracted with ethyl acetate. Quantitative analysis of the alachlor
contentin the extracts and qualitative identification of-fmpducts was
performed by HPLC MS/MS.
Results. Among the testedTrichoderma isolates originating from the
collection of KMPIB, the strains having the ability to eliminate alachlor and
simultaneously to grow in the presence of heavy metals were selected. On the
basis of genetic tests, the most active strains were included intiesspec
hamatum, T. harzianum T. atroviride. In the case of mineral medium
supplemented with glucose and yeast extract herbicide the elimination process
was faster and alachlor was not detected at 72 h compared-t@286h in
Sabouraud medium. In thase ofT. hamatumandT. atroviridethe presence
of nickel and zinc at the concentration of 2.5 mM as well as the addition of
zinc and lead (2.5 mM) and cadmium (1 mM) in the casé tfarzianundid
not inhibit the elimination of alachlor The ability temove alachlor from the
environment by thermally inactivated mycelium was marginal (about 20%).
Conclusions.The test strains are capable to the elimination of alachlor in the
presence of heavy metals, both in Sabouraud medium and mineral medium
supplemergd with glucose and yeast extract, but the process on the latter
medium is more effective and faster. Limited ability to remove alachlor by
autoclaved mycelia and detection of derivatives in the growth media indicate
biotransformation as a process respolesi for pesticide elimination.
Furthermore, it has been shown that the selected strains of the genus
Trichodermaare capable of alachlor removal both in pure and mixed cultures.
This study was supported by the National Science Centre in Cracow,
Poland (Prfect No.UMO- 2011/01/B/NZ9/02898).

Etnomykol ogia grzyb-w jadalnych w P
Co o zbieraniu grzyb-w m-wi N publ i
Gukasz Guczaj
Zakgad Botani ki, Instytut Biotechnol o
Uniwersytetu Rzeszowskiego,
Werynia 502, 36100 Kolbuszowdukasz.luczaj@interia.pl

Pol ska |jest przykgadem kraju mykofil
cagoSciowego p o d ikagjim o wetnografcznych p uib |
etnomykologicznych dotyczNcych uUyt ko
grzyb-w podaj N wiele gatunk-w jadal nyc
jest ugruntowane w tradycji.

W swoim wystNpieniu przedswaayshna | i st
wsi ach Pol ski uzyskanN przez zestawie
prace, w kt-rych przynajmni ej cznSi g
nazwy @gaci GKki e]

Zanotowano uUOywani e przynaj mni ej 80

l iczba zederlgt awdj ii nni ekt -rych mniej pe
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Ethnomycology of wild edible fungi in Poland since the 19th century:
what ethnographic works say about mushroom use
Gukasz Guczaj
Department of Botany, Institute of Applied Biotechnology and Basic Sciences
University of Rz e36400 Walbuseva;y ni a 50 2,
lukasz.luczaj@interia.pl

Poland is a mycophilous country. However, a synthesis of publications
concerning wild edible fungi has never been made there. This presentation is a
progress report othis topic. Twelve works have been reviewed. At least 80
edible taxa were identified in them. The exact number depends on the
interpretation of some less reliable pieces of data.

Status mykoryzowy i obecnoSi grzybowych

gatunk-w roSlin obcego pochodzeni a
Marta L. Majewsk& , Janus z 2 BacndNabld,o ws ki
Agnieszka Nobis Dar i al, G®kavmijé, &ynmoe Zubek a

Y nstytut Botani ki, Uniwersytet J

ul. Kopernika 27,35 01 Kr a k - wewskah@wp.pl _ ma j
’Katedra Ekologii, Ochrony i Ksztagtowan

Uni wersytet Technol ogi484&Sacgecinul . SgJgowa
My koryza arbuskularna jest wuwaUana ze
mykoryzy, a t wor zNce ywaN girsztyobtyn N morgoN 1
rozprzestrzenianiu sin obcych gatunk
bi or-UnorodnoSci. JednoczeSnnagrzywbce gat
arbuskul arne poprzez zmiann ich skgadu
W celu poznaniai nt er akcj i, j aki e zachodzN pom
pochodzenia a mikroorganizmami glebowymi i lepszego zrozumienia
mechanizm-w ich inwazji, okreSliliSmy
kol oni zacji mykoryzowej , mor fologin mykKk

endof t - w korzeniowych u 37 gatunk-w r oSl
Materiag do bada® zebrano z terenu poguc
My koryzin arbuskularnN zaobserwowano u
SpoSr - d badany c MReygoattia(Fallapiaapgniead Typha e

laxmannii n i e tworzygy mykoryzy. N a podst av
wystnpowania struktur grzyb-w arbuskul
parametry mykoryzowe, takie jak frekwe
intensywnoSi mykoryzowa I( Mar boursakzu | wz(gA)
Naj wyUsze Srednie wartoSci ®Wslemasych par
syriaca( F %=100; M%=91, 1; A %redhtites higracifol naj ni U]
(F%=4, 4; M%=0, 4; A%=0, 4) . NajczhiScieij
mykoryzyArimy g kt yerydzsotmaoi u 33 gatunk - w. \
Solanum persicumo b s er wowano t y pEragoosti§ ralbedsisi a u

zar - wno Anomjak ioParip W kor zeniach 32 gatunk-
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wystinpowani e grzyb-w o ci emnydark, sep
septate endophes DSE) , nat omi ast u 10 gat u
sporangi a grQlgidumw z rodzaju

Dla 11 gatunk-w roSlin status mykory

a dla wszystkich badanych gatunk- -w | e
okreSl aj Ncie sntoorpfiod @ gk ail oni zacj i korzen
oraz obecnoSI grzybowych endofit-w ke
identyfi kowane DbfAidN gatunki grzyb-w a
roSlinami. OkreSlony zostaniyehpmezwni eU
wybrane mykoryzowe i ni emykoryzowe r
propagul tych mi kroorgani zm- w, a t
arbuskularnych na te roSliny.

Badania sfinansowano ze Srodk-w Nar o
projektu nr DEG201103/B/NZ8/00008.

The mycorrhizal status and the presence of fungal root endophytes in 37
plant species of alien origin in Europe
Marta L. Majewsk&® , Janus z? BaicndNablkd,ows ki
AgnieszkaNobis Dar i al, G®kavmijé, &ynmoe Zubek a
lnstitute of Botany, Jagiellonian University
27 Kopernika St.,,P31-:501 Kr ak-w; *marta_maj ews
?Department of Ecology and Protection Environment
West Pomeranian University of Technology
17 SJowac kild3d 8zczedin. |, PL

Arbuscular mycorrhiza(AM) is regarded as the most frequent type of
mycorrhizal symbiosis. Arbuscular mycorrhizal fungi (AMF) can play a
significant role in the spread of alien plant species wttiokaten biodiversity
On the other hand, alien plants can also affect AMF spemymposition and
the number of their propagules. In order to recognize the interactions between
norrindigenous plants and soil microorganisms, and thus to better understand
mechanisms of plant invasions, we examined mycorrhizal status, AMF
colonization ate, AM morphology and the presence of fungal root endophytes
in 37 species of alien origin in Europe that belong to 32 genera and 17 families.
The plant material was gathered from southern Poland.

We found 35 analyzed species to form AM. ORgynoutria(Fallopia)
japonica and Typha laxmanniwere noamycorrhizal. On the basis of AMF
abundance in roots, we calculated mycorrhizal parameters such as mycorrhizal
frequency (F), relative mycorrhizal root length (M) and relative arbuscular
richness (A). The higlst mean values of these parameters were found in
Asclepias syriac&%=100, M%=91.1, A%=91.1) and the lowesEirechtites
hieracifolia (F%=4.4, M%=0.4, A%=0.4). Thirtyhree taxa formed AM of
Arumtype, Solanum persicunshowed intermediate AM morphologgnd
Eragrostis albensisleveloped both typds ArumandParis. The mycelium of
dark septate endophytes (DSE) was observed in 32 plant species, whereas
sporangia oDIpidiumspp. were sporadically found in the roots of 10 species.
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The mycorrhizal status dfl alien species was reported for the first time.
For all studied plants, it is the first detailed report about AM morphology, the
degree of AMF colonization and the presence of fungal root endophytes. In the
next stage of our research, AMF species assatiaith the plants under study
will be identified. Moreover, the impact of monocultures formed by selected
mycorrhizal and nomycorrhizal invasive plants on AMF propagule
abundance and the AMF impact on these plants will be examined.

This research recedd financial support from the Polish National Science
Centre, under project DE2011/03/B/NZ8/00008.

Rzut oka na dzieje bada® grzyb-w kap
Tomasz Majewski
Samodzielny Zakgad Fitopatologii, Szkog
ul. Nowoursynowska 159, 0287 Warszawa; tomasz_majewski@sggw.pl

Pierwsze wzmianki o wymienionych grzybach podali autorzy naszych

pierwszych dzied przyrodniczych z XV,
badanie mykoflory ziem pol skwieklhw r ozpocz
oSrodku uniwersyteckim wile@kim, Profe
ks. Stanisgaw Bonifacy Jundzi gg i j ego
autorami dzied opisujNcych roSliny Litw
(S. B. Jundzi gandsB8ild g 1830) . Wi el e mi ej
grzybom, w tym grzybom kapeluszowym, daj
szeroko uj nAgariclsi Boletdsz alfr avzm Maj ewsKkii obr
wydziale |l ekarskim U.J. r o zaptreanw fib ydgoyk t o |
grzyby truj Nce. War szawsKki l ekarz Jul i :
zawi eraj NcN opisy znajdowanych w okol
gatunk-w grzyb-w, zwracaj Nc szczeg-I|lnN
Pierwszym naszym tadgtapikegmNd kwabgi ec
obserwowanych przez siebie w teren
wi el koowocni kowyc h, by g Feli ks Ber dau,
I nstytucie Gospodarstwa W ejskiego i Le
jadal ne i jadowi t Enky&j opedyizaRiot8cicd wa
1876), p-Fniej artykug AGrzyby truj Nc
Farmaceutycznych (Berdau 1881) [ W 0SSO0
pi erwszym, kt - -ry do Swoi ch artykug- -w
wizerunki opisywanycly r zy b - w.

W badaniu naszej mykoflory zasguUyl i s
Cesarskiego Uni wer sytetu War szawski eg
Franciszek Bgo@EsKki [ Julian Stenhaus. r

miag Chegdchowski , rozpwmv Pierwsdawo veytlanaweadan y ¢ h
kandydacka (1888) 0 grzybach podstawkow
podag stanowiska 540 gatunk-w wiel koowo

1898) to obszerne, krytyczne zestawieni
podstawkavy ¢ h t ej cznsSci zaboru rosyjskieg:
Kr -1l est wa Pol skiego Franciszek Bgo Es ki
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Puszczy Biagowieskiej (zupegnie pod t
innych miejscach kraju. tWrreesne coipei sJ u ik
nowych dl a nauki Agaecdles n kNiwe co rpz ifdhu e |

publ i kowal Swoj e cenne doni esi eni a o]
Mi Andzyrzeca Bogumir Eichler (1900, 190
W Galicij.i ni kt ni e specjalimpewadg S i
niemniej profesorowie UJ Edward Janczewski i Marian Raciborski

interesowal.i sin grzybami, a wyni ki b ¢
(1914) . Wspomniel jeszcze trzeba o pr .
upowszechnienia wiedzy o grzybach jaday c h i truj Ncych: \
Wi edniu tablice z wizerunkami tych gr
teksty (Bill 1860, Lorinser 1880) . w
upowszechnianiu wiedzy o grzybach odec
wielubr oszur i artykudg-w o grzybach kape
szkodl i wych, ropagowadg upr awn pi ec

przyczynk- - w

n kowych. Po Il wojnie
profesjonalny
e

P ¢
u S
h bada® bwgerdsupfayobs$s
Al'iny Skirgi go Klerowaga Zakgadem
wi el u swoi ¢h ak wi nnych oSrbpdk - w
namawi aga do studlowania t ej wgaSni e
redagowagawrsieca M Avfyldora grzyb-w Pol ski

piAciu tom- w. Zagkoga czasopismo AAct

a
c
g

a

prawie do ko@®a UOUyci a. I nicjowaga i p
grzyb-w wielkoowocni kowy cWwe wszystkigh e | uc
naszych oSrodkach wuniwersyteckich.

W popul aryzacij.i wiedzy o grzybach w
takUe Henryk OrgoS, pracuj Ncy w Instyt
jego prac badawczych bygy gr zigmbioh | e Sne
roli w biocenozie. By g tigk Gree waoouwltnd rke nv [
okreSlania pospolitszych, jadalnych i
| at, poczNwszy od 1949, wyszgy one dr u

A glance at the history ofresearch on mushrooms in Poland
Tomasz Majewski
Department of Plant Pathology, The Warsaw University of Life Sciences
159Nowoursynowska St., FI2-787 Warszawa; tomasz_majewski@sggw.pl

The first mentions on mushrooms from Poland can be found in works of
early Polish naturalists from X¥] XVII'" and XVIII™ century. The scientific
research on diversity of these fungi from Polish territory started at"XIX
century at Vilnus University. The prof
Boni facywildiundhziisjgst udent and successor
of papers describing Lithuanian fl or a
1811; Jundzigg J. 1830) . A |l arge part
(especially mushrooms), including chateristics of generagaricus and
Boletussensu lato. Erazm Majewski defended his PhD thesis (1839) devoted
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to poisonous fungi at Collegium Medicum of Jagiellonian University.
Varsovian doctor, Julian Weinberg, published in 1852 a book including
descripions of common fungal taxa found around Warsaw. He paid special
attention to edible and poisonous taxa.

The first Polish botanist who gave an overview of fungal species that he

had observed i n field was Feli ks Ber d
Gospodas t wa Wi ej skiego i LeSnictwa. His | ar
AGrzyby jadalne i jadowi te krajoweodo [ Ed
was publ EnsyklapedyaiRolnicttla [ Encycl opedi a of A

(1876, Warsaw). TheNcet hker ag aopneerd q Groxy oy F
Pol and] was W whlloimoiSed iFra[Fadm@acokgicaly ¢ z n e 6
News] as well as in a separate leaflet. He was also the first Polish author who
included colourful, lithographed illustrations in his papers.

Next, the grop of students and alumnus from Cesarski Uniwersytet
War szawski , namely Stanisgaw Chegdgchowsk
Stenhaus, contributed a lot to research on Polish Funga. Among them
Stani sgaw Chegchowski, who tatoss,wan aut hor
the most famougirst of aforementioned works was his candidate dissertation
(pol. praca kandydackaCh e gc hows ki 1888) about basi
Warsaw region, in which he listed locations of 540 species of macromycetes.
The second one (Chec h o ws Kk i 1898) was | arge and c
basi diomycetes from this part of Russia
Pol ski e [ Kingdom of Pol and] . Franci s
macromycetes mainly in the mycologically unexplored PuszcaadBo wi e s k a
(Biagowi eUa Pri meval Forest), as well a
Steinhaus was an author of some new speciesAgemicalesorder. Later on,
Bogumir Eichler (1900, 1904) published his precious contributions to the
knowledgeofma hr ooms of Mi ndzyrzec.

In Galicia there was none who was professionally working on mushrooms.
However, Edward Janczewski and Marian Raciborski, two professors from
Jagiellonian University, were interested also in this group of organisms. The
resultsofth@ebser vati ons of their pupils were
(1914). Worth noting is also the fact that the local educational authorities of
Galicia tended to spread the knowledge about edible and poisonous fungi. This
yielded with educational plates dfese fungi, including Polish explanations
that were published in Viena (Bill 1860, Lorinser 1880). Feliks Teodorowicz
contributed a lot to popularization of knowledge about mushrooms in the Inter
War period. He authored several leaflets, articles and $ewentific
contributions about mushrooms and about edible and harmful species; he also
promoted mushroom growing. After World War Il the activity Rybfessor
Al'ina Skirgieggo played a cruci al rol e
on mushrooms anBungi in Poland. She was a chief of Department of Plant
Systematics and Geography at the University of Warsaw and she prompted a
lot of her students (also from other universities) to undertake research on this
group of organisms. She initiated and wase¢hé i t or [Flofa Pelskir i es 0
Grzyby (Mycots) and on her own she was an auth
established journad Act a My [@96%) argl iwasat® editor almost until
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her death in 2007. She initiated and supported field research on Fangly
mushrooms. Her students, graduates and successors are now still working in
almost all of Polish universities.

Henryk OrgdoS, working in Instytut Ba:
lot to popularization of knowledge about mushrooms at this petita.
focused mainly on forest fungi and their role in biocoenosis. He was also an
author of several popular, illustrated guidebooks to an identification of
common, edible and toxic species. Since 1949 they were reissued (11 editions).

Berdau F. 1876. Grzybjadalne i jadowite krajowd=ncyklopedya Rolnictwa t. 3 s.
75-155, tabl. 18.

Berdau F. 1881 rzyby truj Nce krajowe. \
370,4034 57 (takUe w dbltce z kol. tabl .).
Bill J. J. 1860. Naj wa Un\Wyejj a&rei egnrizay bd/o
Sciennych szkolnyché Wi ede .

Chegchowski S. 1888. Bazidialdnye griby
Chegchowski S. 1898. Grzyby podstawkoz
(Basidiomycetes Polonici). Cza$i. | Paniurt tort
Fizyograficzny 15 dz. Il s.-285.

Eichler B. 1900. Materyadgy do flory gr z
Fizyograficzny 16 dz. Ill s. 15206.

Eichl er B. 19014. Drugi przyczynek do f

Pami At ni kznFi8zdz ldg 838 f i ¢

Jundzigg J. 1830. Opisanie roSlin w Lit.y
rosnNcych, iako i oswoionych. Wilno.
Jundzigg S. B. 1811. Opisanie roSlin |it:
LorinserF. W. 188Q Naj waglnz yehjys zjeadal ne, podejrzane
Maj ews ki E. 1839. O grzybach jadowitych |
NamysgowsKki B. 1914. Sl uzowce i grzyby
Fizyograficzny 22 1151.

Weinberg 1852. O grzybach hikrajdwghiggdeac h | ad
niesieniu pomocy otrutym jadowitemi. Warszawa.

Hi storia oraz obecne kierunki [ per
chorobotw-rczych dla ro [
Maggor zat a MaE&ka
Katedra Fitopatol ogi i LeSnej , Uni wer
ul. WojskaPolskiego 71c,686 25 Po z n a G; mmanka@up. p:

Choroby roSlin powodowane sN w przyt
przez grzyby. My kol ogia jest winc zna:
odkNd w XVIII wieku zaczfito Wwoznawa
fitopatogenicznych, kt-re wczeSniej u\
XI' X przyni-sg rozkwit wi edzy o choro

grzyby. W 1880 roku 22 | ata po wukazaniu sinfn pi

podrnincznika fitopataoKghnha, aGrorzdswyg Ki

AChoroby roSliipigowpagapskis&hopodrnczi

Ten okres wuwaUamy =za poczNtek zainte
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eti ol ogii M stocer grFrzybami . Badania grzyb-w
chorobyr oSl in rolniczych i ogrodniczych pr
pod wszystkimi zaborami, a po wyzwoleniu Polski w 1918 rékwe

wszystkich oSrodkach badawczych zwi Nz a

| eSnict wem. Bygy to przede pwad odygetnkiwm p
powoduj Ncych poszczedgi-w nzewicNwzokruo bzy , p a tcohg el
oraz ochronN roSlin przed chorobami. W
sin w latach 20. ubieggego wieku koncep:t

pomocN zasjieeddgrazyNoc-ywe,h kt - ra na owym etap
postaci znakomitego opracowania rodzRjenicillium (K. Zaleski 1926/27),

kt -re zyskago Swiatowy rozggos. Po |1
patogenicznych dl a roSlin post@ Nt k owo
etiologicznym, stanowi Nc podstawn dl a
chorobami, zwaszcza metodN chemicznN. |

nad ekologicznym uwarunkowaniem rozwoj u
roSlin stanowi Jy oprizddwdk ojwed mak gi nwdas Sd

XX wieku, zaczfigy nabieral wi nkszego 1z
rozpoznani a uwarunkowa@® <chor - b roSlin
bi ol ogicznej ochrony roSlin przed choro
za pozmewsiNedl aj Ncych je zbiorowisk grzyb-
wpgyw tych zbiorowi sk (a poSrednio i
patogenicznych. Powstaga moUl i woSi rozp

Srodowi ska gleb owego w swgebowpchai ekor zy
korzystny dla roSlin.

Stosowane od dw-ch dekad do badania ¢
otworzygdy nowe perspektywy. Poza szybkN
wyi zolowanych z roSlin, gleby i wody umc
patogencay ch grzyb-w w roSlinach w stadium
widal objaw-w chorobowych a moUl i woSci
(doSi przyjaznej dla Srodowiska) sN naj
szybkie charakteryzowgemnew,cagzjypbnlptopuiva
zr - Uni cowanii a wemwmNltzryzgat unkowego. Znacz
r-wnieU badanie zbiorowisk grzyb-w zasi
jak np. gl ebn, aczkol wiek w tym zakresi
metodycznych.

PrzyszgoSi bada® mol ekul arnych grzyb-y
obiecujNca, ale zarazem najeUona trudn.
pewna identyfikacja patogen-w, zwdaszcze
z materiagem r oSl i nnyjnwazyjych), fasztdugiej ako ga
szczupggoSi baz danych i ich niitetwystracz:
Z czym mamy i biidziemy jeszcze miel do ¢
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History and contemporary trends and prospects of fungal research in
plant pathology in Poland
Maggor zata MaE&Eka
Department of Forest Pathol ogy, Pozn
71c Wojska Polskiego St., FB06 25 Po z n a G; manka@up. p

Diseases of plants are mostly caused by fungi. Thus, mycology is crucial
for plant pathology, particularlyirce XVIII century when fungi started to be
recognized as organisms separate and different from plants (earlier considered
products of diseased plant). The XIX century brought development of
knowledge about plant disease caused by fungi. In 188@nty wo years
after the first modern handbook of pl
Kudel ka published 6Choroby roSlin go:
plants]i the first Polish handbook on phytopathology. The time is considered
the beginning of int&st in plant diseases and their aetiology that is, inifact
fungi. Research on fungi causing diseases of agricultural and horticultural
plants was conducted in Polish lands of all three partitions, and afteil 1918
all research centres dealing with iagiture and forestry. These were mostly
focused on identification of pathogens causing particular diseases, their
biology i connected with pathogenesis, and protection of plants against
diseases.

I'n the Pozna@® University tedze howwisept a
of Poland withthesoll nhabi ting fungi . At that st
outstanding work on th@enicillium genus (K. Zaleski 1926/1927), world
known. After World War 1l work on plant pathogenic fungi aimed at the
beginning to pre aetiology, as a basis for plant protection, particularly with
the chemical method. Works on ecological conditions of fungal growth and
pathogenesis (developing at the same time) were a tiny part of the entire work
at the beginning. However, from the7I® on the research stared to be more
and more important, leading to better recognition of plant disease
circumstances and elaboration of biological control of plant diseases. Soils
could be characterised by communities of saprotrophic fungi living in,them
and the effect of these communities (equal to the soil effect) on soilborne
pathogenic fungi was defined. That resulted in recognition and shaping of soil
environment conditions so as to suppress the pathogen and support the plant.

From two decades now atecular methods are applied for fungi
investigation, with new prospects for plant pathology. Apart from quick and
accurate identification of fungi isolated from plants, soil or water, detection of
fungi in plants at the stage of incubation when no symptare visible, is
possible. That greatly increases chances of effective and fairly environment
friendly plant protection against diseases. Molecular methods contribute also
to quick characterization of entire pathogen populations, both from the intra
andinterspecies point of view. They may also speed up investigating fungal
communities in their natural environment, e.g. soil, though there are quite a lot
of technical problems still.
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The future of molecular research of fungi in plant pathology seems
promisng and, at the same time, quite trickdn one hand quick and accurate
identification of pathogens, particularly under the condition of their permanent
flow with plant material (often as invasive species), on the other hand scarce
data in data bases andeir untidy content§ these are present and future
problems for plant pathology.

Akt ywnoSi biochemiczna wybranych peryf
Kinga MazurkiewiczZ apagowi cz*, Maria Wol ska
Katedra Hydrobiologii, Ichtiologii i Biotechnologii Rozrodu
Zachodniopomorski Uniwersytet Technologiczny w Szczecinie

ul . K. Kr --35@Sgc¢zecin* @amazurkiewici@zut.edu.pl

Mi kroorgani z my, a wSr . d ni ch my kobi ot
peryfitonem aktywnie uczestniczN w f u
mndzygatunkowych. O wyj Ntkowym znaczeni
decyduje ich aktywnoSi metaboliczna. S
poznania aktywn oP$thiim spb szozeph 85nmOamycetes)
zwi Nzanego z wi el oma gat un kha ni orgar
peryfitonowych.

Materi ag badawczy pozyskiwano met odN
stanowi skach Ilitoralu jeziora Pgociczno
sierpniu 2011. SpoSr-d wielu izolat-w ¢
wykorzystanoPythiumsp. sz e p 55, hodowany przez 21 <
PDA, CDA i MEA. AktywnoSi enzymatycznN
Api-Z Y M, kt -ry pozwala na wykrycie 19 en
podstawie &€ i 0 st opni owe|]j s k a-lodpowiacdarreakcje j |, w k
uierm e j , i rae aodkscqj i o0 maksymal nej aktywnoSci

Przeprowadzone badania wykazagy =zdol no
szczepPythiums p . 55, rozwijajNcy sifi na wszyst
Enzymy te to: esterazy [fosfataza alkaliczna (AlP)va Sna f osf at aza (
c el ul -glazkgzyddzd] oraz fosfohydrolaza naftylo 4&SI . Na podgoUu

MEA wszystkie wymienione enzymy syntetyzowane pr&gzhiumsp. 55
wykazywagy maksymalnN aktywnoSI hydr ol i

MEA aktywno®i wt pglfaemnyejsza (3). Stwie
jako zwi Nzek katalizujNcy rozkgad estr -
uwal ni ania fosforan-w, co ma wpdgyw na z\
Ponadto hydroliza wi Nza@ esitrparyabiemi et §
wielu organizm-w przez patogeny. Fakt t
badanego szczepu w funkcjonowaniu pntli
wi fnkszoSci organizm-w patogenicznych, é
szczepuPythiums p . 56, powddowal Zzmi any przepus:
kom-r kowych i zaburzal przebieg metaboli
prowadzi do patologii a nawet Simierci U\
b-glukozydazy (celobiozy) przez szczBythiumsp. 55 wskazuje nmo Ul i wo S

jego udziagu w mineralizacji szczNtk-w ro!
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Biochemical activity of selected periphytic Oomycetes
Kinga MazurkiewicZzZ apagowi cz*, Maria Wol s
West Pomeranian University of Technology in Szczecin
Department of Hydrobiologichthyology and Biotechnology of Reproduction
4 K. Kr - | e-Wi550 5zczeSrtkmazurkewicz@zut.edu.pl

Organisms forming plankton and periphyton are an important qualitative
and functional element in water reservoilss chains of producers and
consumers, they form a network of complex interactions between species.
Microorganisms, including mycobiota, possess exceptional importance in the
functioning of these networks, thanks to which plankton and periphyton are
part ofthe microbial loop. The dynamics of this loop depends to a large extent
on the metabolic activity of microorganisms. Knowledge in this field
concerning mycobiota is still very fragmentary. Therefore, the study has been
carried out in order to investigatee biochemical activity oPythium sp.
(Oomycetes) associated with many species of planktonic and periphytic
organisms.

The research material was isolated from water samples of a 500 ml volume
each, collected together with the samples of zooplankton emghgton at the
mar ked sites (5 sites) in the I|ittoral
Park, summer 2011 (August). The "bait" method was used, for the isolation of
mycobiota, in the form of substrates of plant origin (seeds of sesame and hemp)
ard animal origin (wings of insects, fish roe, shells of dead shellfish). The
substrates were placed in sterile plastic containers, poured over with the water
collected in the field and continuously aerated using aquarium pump for 7 days.
Then samples wereansferred to the incubator (102 AC) for 21 da\
mycelium growing on the "traps" was observed under a microscope Nikon
Eclipse E200 and inoculated on agar media, first on Sabouraud's medium with
chloramphenicol, and in the following passage on PD#erAl4 days of
culture, the strains were determined usithg € t m &dy [(2600). Isolate of
Pythiumsp. strain 55 were used in further biochemical tests, cultured for 21
days on the following media: PDA, CDA and MEA. The enzymatic activity
was determing using the ApiZYM test (BioM®r i eu x) , whi ch a
detection of 19 hydrolytic enzymes. Mycelium suspension was prepared
according to the manufacturer's instructions, and test results were evaluated
according to the attachedp®int color scale [{5], where '0' corresponded to a
negative reaction, and a '5' was a reaction of maximum enzymatic activity.

The analysis of the enzymatic activity using XM test demonstrated
the ability ofPythiumsp. strain 55, which grew on all media tested, to produce
4 enzymes. These enzymes included esterases [alkaline phosphatase (ALP),
acid phosphatase (ACP)], cellulasdsg[ucosidase] and naphthalS-Bl-
phosphohydrolase. The enzymes synthesizedPythium sp. 55 showed a
maximum hydrolytic activity on the MEA medium (5). The activity of these
enzymes was lower on the PDA and CDA media (3). Mycaotic lipases have
been identified as compounds catalyzing the dephosphorylation of phosphate
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esters that can lead tbe release of phosphate, contributing to the increased
rate of water eutrophication. Moreover, the hydrolysis of ester bonds in lipids
may initiate infections of numerous organisms by pathogens, leading to the
reduction of the host populations. This fagtdirectly confirms the
participation of the test strain in the functioning of the microbial loop.
Similarly as most pathogenic organisms, lipolytic activityPgthiumsp. strain
55 may cause changes in the permeability of cell membranes and interfere
with the metabolism of host organisms, leading to the pathology and even
death of the host.

Biosynthesis of another enzymb;glucosidase (cellobiose) by the test
strainPythiumindicates the possibility of its involvement in the mineralization
of plant debis, cellulose in particularb-glucosidase, in the process of
hydrolysis of cellulose, functions exclusively in a complex of three other
enzymes, and without them it cannot participate in the breakdown of these
carbohydrates. Proven enzymatic activity Ryfthium sp. 55 indicated the
importance of FLO in the mineralization processes of both plant and animal
organic matter. The strain investigated exhibited higher affinity for animal
material due to the specificity of the enzymes produced and lack of enzymes
enabling complete mineralization of cellulose.

The studies were supported by Ministry of Science and Higher Education,
grant No NN 304885 639. The authors of the paper thank the Management of
Drawa National Park (Poland) for their help in collectingrésearch material.

Analiza zbiorowisk ektomykoryz dnbik
Dryasoctopetald. . w popul acjach wysokog:-rskich
populacjach reglowych w Karpatach
Piotr Mleczkd*, Anna Ronikief, Mi chad Roni kier
lYnstytut BotanikiUni wer syt et Jagi el |l o@Eski
ul. Kopernika27,36 01 Kr ak - w; *piotr. mleczko@l
2Instytut Botaniki im. W. Szafera, Polska Akademia Nauk
ul. Lubicz46,315 12 Kr ak - w

Diibi k oSmiblnmgactopetalvyj € st jednN z nielic
arktycznealpejk i ¢ h , kt -re tworzN symbiozn ektor
krzewinka ta wystnpuje przede wszystkim
j ej partner ami my k or y z o w y-aipejskis. Mnare§ - wni e
sN r-wnieU nieliczne, rwelpkijoWenetamaawi
ni Uej , w pintrze dolnoregl owym. Cel em
zZbiorowi sk ektomykoryz dibi kai oSmiopg
alpejskich/sukalpejskich oraz reliktowychi r e gl owych st anowi sk r
celu okreSlenniak - -gw,- whtyche cadgmner mi nuj N s
gatunkowe grzyb-w twor zNcy c-hlpejskinmbi ozn z
Poni ewalU r-UnorodnoSi gat unkoDa grzyb
octopetalaw Kar pat ach ni e byga do tej pory b:
r-wmiellzfi na ten temat.
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Materi adg do bada@E pochodz bctopetalab 0 pr
pobranych na szeSciu stanowiskach (po
dziesinl pr-b na stanowi sko, zebranyc
zlokalizowanych w Karpatah Zachodnich (Tatry, M:

ChoczaGski e, Pieniny, Sgowacki Raj ). V
ektomykoryzy podzielone zostadgy hnha mc
zostanN poddane identyfikacij.i mal ekul a
obserwacjach morfotyp- w. W anal i zow:«
zidentyfi kowano ponad 60 morfotyp-w e
stwierdzona zostaga na pojedynczych st
wystnpowago we ws zysltiknincyhc ht. r zJeecdhn ypm izt
mykoryza tworzona przez kosmopolityczny gatunek grzyba workowego,

Cenococcum geophilum Gat unek ten obecny byg

wszystkich analizowanych pr-bach, j ed
wraz z wysoko®\cimNrmad @Epziocme wspomni a
pr-bach zidentyfikowano r-wnieU kil ka

grzyby workowe, m.in. z rodzajluberoraz przez grzyby podstawkowe m.in.
z r o d Catipariwg Hydnum, Russula Tomentella.Nie stwierdzono

istotnych r-uUnic w bogact wi e mor f ot
stanowiskami z r-Unych pifnter roSlinn
bogactwo gatunkowe grzyb-w ektomykor.y
dol noregl owych stanowi sk | etankowymor - wny
grzyb-w ektomykoryzowych t ej roSliny
siedliskach. Analiza genetyczna pozwol
skgadu taksonomicznego zbiorowisk ektoc
arktycznea | pej ski e watsiNnkoibegmzybw reliktow
pogoUonych w pifAntrach | eSnych.

Badania finansowane bygy ze Srodk-w |
w ramach projektu nr N N303 308237.

Analysis of ectomycorrhizal communities oDryas octopetald..
in high-mountain and relict forest populations in the Carpathians
Piotr Mleczkd*, Anna Ronikief, Mi chad§ Roni kier
linstitute of Botany, Jagiellonian University
27 Kopernika St., P131-5 0 1 K r pidr.mieczko@uj.edu.pl
?Institute of Botany, Polish Academy of Sciences
46 Lubicz St.,PL31-512 Kr ak - w

Mountain avens[fryas octopetalpis one of few arcti@lpine plants that
form ectomycorrhizal symbiosis. In the Carpathians this dwarf shrub grows
predominantly in the higmountain vegetation zones where it forms
symbiosis vith arcticalpine fungi. There are also a few populations situated
much lower, in the forest zone, considered ftatial relicts. The aim of the
present study is to analyse the ectomycorrhizal communiti&s o€topetala
in high mountain and relict lowlevation stands to identify the main factors,
which determine species composition and species richness of mycorrhizal
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fungi symbiotic with arctiealpine plants. Obtained results will also broaden
the knowledge of the species diversity of fungi associafétD. octopetala
in the Carpathians, as this subject was poorly addressed so far.

The root material used for analysis was collected from 60 samples gathered
on six D. octopetalastands (two replicates per vegetation zone, ten samples
per stand collectad during two vegetation seasons), localized in the Western
CarpathiansTat r a Mt s . , MaOa Fatra Mts., Chol s
and Slovenskl Raj Mt s . ) In the first S
grouped into morphotypes. Presented results aedoan these morphological
investigations. Presence of more than 60 morphotypes was noted, half of
which were found on single stands. Only a few morphotypes were present at
all three vegetation zones, one of them being formed by the ubiquitous
ascomyceteCenococcum geophilunThis fungus was also present in almost
all investigated samples, however, its abundance decreased with elevation
above see level. Apart fro@. geophilumalso other ascomycetes, elgber
sp., as well as basidiomycetes from varigesera, e.gCortinarius, Hydnum,
Russula and Tomentella, were identified as fungal symbionts forming
particular morphotypes. No significant differences were observed with regard
to ectomycorrhizal morphotype richness between stands from different
vegetatbn zones. Thus,we can assume that the communities of
ectomycorrhizae obryas octopetalaare not impoverished in relict localities
of the speciesThe genetic analysis of mycorrhizae will further allow a more
detailed assessment of taxonomic diversity fohgal communities and
checking whether arctialpine mycorrhizal fungi accompany the plant in the
relict, low-elevation sites.

The research was supported by the Polish Ministry of Science and Higher
Education (grant Nd\N N303 308237).

Akumulacjagammar adi onuk | i d- wPleurotoswsireatus k a c h
jako potencjalny indykator zanieczy:
Ewa Moliszewska*, -dgndkazkaZbDggdhawcZiué
Samodzielna Katedra Biotechnologii i Biologii Molekularnej
Uniwersytet Opdki, ul. Kominka 6, 4835 Opole; *ewamoli@uni.opole.pl

W pracy dokonano wsthnpnej oceny zdol no
promi eniotw-rczych przez P. osteratus,
wykorzystani a, j ako znaczni ka- wat mosf e
promi eni otw-rczych.

ZawartoSl -4Dzom opaut akki e jest staga i w
najniUsze stnUenie stwierdzonol3W naj mjo
j est sztucznym radionukl i dem, j ego naj w
najstarszych owocnikéc, podczas gdy w mgodych i doj
Prawdopodobni e, wzr ost owocni k-w jest p

137 z otoczenia.
_ RadioizotopP¥®2 10 znal eziono w mgodych owocniKk
Ue i zotop ten poj awi aformowaniawwogowania.b n i tyl
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W starych owocnikach wykryto izotop P42.

Accumulation of gamma radionuclides inPleurotus ostreatuss an indica-
tor of environmental pollution
Ewa Mol iszewska*, -dgndkazkdbDgghawcZi
Faculty of NaturaBciences and Technology, Opole University
6 Kominka St., PE45-035 Opolerewamoli@uni.opole.pl

Mushrooms can collect lots of elements including the toxic and radioactive
ones. Mushrooms or single mycelia are considered as good biomass for
binding heavy mials. Between various fungi known to bind heavy metals,
mycelium of Pleurotus sajoftaju can be used to remove QG means of
fungal biomass.

Pleurotus ostreatuss one of broadly cultivated mushrooms as well as it
can grow as saprotrophic organism on various substrates, f. ex. trunks. In our
work we used naturally occurrdel ostreatusfruiting bodies as a potential
marker of atmospheric deposition of the radinv@cmaterial.

The samples dP. ostreatudruiting bodies were collected from the trunk of
living lime-tree {Tilia cordata) growing on the side of the average busy road in
the center of Opole. They were collected during two winter seasons: the end of
November (2012), the end of December (2013) and the end of February (2014).
Additionally the age of the fruiting bodies wasalified

Measurements of the gamma radionuclides activity concentration in dried
samples were carried out by means of a gampe&troneter with a
germanium detector HPGe (Canberra) of high resolution. Some radionuclides
were determined in each sample, and some of them appeared in determinable
concentrations only in single samples. In table the activity concentrations of
radionuclidesa, and the measurements uncertaintiba, are shown. The
values lower than minimum detectable activity (MDA) are marked with
<MDA.

The abundance of H0 in potassium is 0.0119%. Because of the constant
content, activity concentration of-K0 is the measuref ¢he total potassium
concentration. It was observed that potassium concentration in fruiting bodies
was similar, though it was the lowest in the young specimen (tab. 1).

Table 1. The gamma radionuclides activity in dried samples of fruiting bodies

aK-40 Dax .40 acs137 Dacs137 App210 Dapp210 Apph212 Dapp212

Time (zge) [kBa/kg] | [kBa/kg] | [Barka] | [Barke] | [Ba/kq] | [Bakkg] | [Balkg] | [Barke]

November 2012

1.059 0.040 4.76 0.64 <MDA ) <MDA )
(mature)

December2013 | 5947 | 0039 | 530 | 075 | 452 | 449 | <MDA i
(young)
February 2014 (0ld] 1.050 | 0033 | 10.08 | 046 | <MDA | i 127 | 028

The Cs137 isotope is the artificial radionuclide, with Ridé time 30.1
years. Its circulation in environment started about 70 years ago. It was a
product of a number of nuclear tests or incidental, uncontrolled releases, like
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for example, accidents i@hernobyl (1986) and Fukushima Blehi (2011)
nuclear power plants.

The Csl137 is present in environment up to now, and it was also
determined in the investigated mushroom samples. Both, direct atmospheric
deposition on the surface and transport fromkesund via mycelium, could
deliver Csl137 to the fruiting bodies. Activity concentration of this
radioisotope was also related with the age of the mushroom. The biggest
concentration was determined in old specimen, while in the young and mature
ones it wa similar (tab.1l). Probably growth of the fruiting body was
associated with continuous intake ofC3/ from surrounding.

The PBh210 radioisotope was found in young mushrooms (tab.1), though
the measurement uncertainty was significant. This radioisotdpe imember
of the natural uranium decay series. Is fiatie time is 22.2 years, which is
significantly longer than that for P20 ancestors in decay series. It could be
supposed that PB10 appeared primarily in mushroom and its presence is not
a resultof radioactive decay of its closest ancestors in decay series. In the
mature and old mushrooms activity concentration o2P® was lower than
MDA. It could be concluded that this isotope appeared in mushroom
surrounding only in a period of time, at thegnning of fruiting bodies
growth. Subsequent increase in mass of mushroom caused decreasd@h Pb
concentration and fall of activity concentration below MDA.

In old mushrooms the Phl2 isotope was determined (tab.l). It is a
member of the natural tham decay series. Its hdlife time is not long (only
10.6 h). It possible source is -P28 with halflife time 1.9 years. Occurrence
of Pb212 in fruiting bodies of old specimen supposed deposition of the
radioisotope from atmosphere or migration frontkzgound. This process
was slower than increases in mass of the mushroom.

Challenges and opportunities for fungal conservation
Gregory M. Mueller
Chief Scientist, Chicago Botanic Garden, Glencoe, lllinois, USA
Chair, IUCN Specialist Group on MushroomsaBkets, and Puffballs

Fungal conservation is a relatively new focus for both the mycological and
conservation community. Yet, major strides are being made. The elevation of
Fungi to an independent area of focus with five discrete Specialist Groups by
the [IUCN Species Survival Commission in 2009 was an important advance.
More recently, IUCN members passed an important resoluiomg the
World Conservation Congress in 20t2a | | i n gall 6f the compbnent
parts of Il UCN €é and trhoee generallys smmplacat i on
much greater emphasis and priority on

There are now national and regional fungal conservation committees
throughout most of the world. The International Society for Fungal
Conservation was formed in Augt 2010. Symposia on fungal conservation
have now been held during several national and regional conferences and the
3 International Congress on Fungal Congress took place in Turkey in
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November 2013. Most recently, protocols and assumptions for gloteally
listing various groups of fungi were revised during a workshop held in Sweden
in which the conservation status of a significant number of fungi were assessed
and proposed for inclusion on the IUCN Global Red List.

These are all important steps, butalnumore is needed to coordinate this
growing awareness and interest, and to provide a program for interested my-
cologists to contribute to conservation efforts. To this end, the five IUCN SSC
Fungal Specialist Groups, with the collaboration of the IUCN 8fiCe and
Red List Unit and funding from the Mohamed bin Zayed Species Conservation
Fund, have developed the nTGdgpddisto Fung.
include global representation of fungi from all major taxonomic groups in the
initiative. We am for a couple of hundred species. The results of this initiative
will highlight that fungi are in need of conservation and that they can be, and
need to be, part of the broader conservation agenda.

The initiative aims to raise the awareness of fungabenmtion among
mycologists, the conservation community, policy makers and the general
public. It will serve as forum to educate, inspire, and engage the mycological
community. The work will also identify knowledge gaps that impede fungal
red listing, intgrate fungi into general conservation initiatives, open up
funding opportunities to address listed fungal species

Many challenges remain before fungi become fully integrated into
conservation initiatives nationally and globally. Gaps in our knowledge of
fungal diversity, distributions, phenology, and responses to threats will
continue to pose significant challenges to fungal conservation initiatives for
the foreseeable future, but we now have sufficient knowledge on a increasing
number of species to enabiigngi and mycologists to play a larger role in
regional, national, and global fungal conservation activities.

Problemy nauczania mykologii na uniwersyteckich
studiach przyrodniczych
Wi esgaw Mugenko
Zakgad Botani ki [ My k o | @0083iLubihMCS, ul
wieslaw.mulenko@poczta.umcs.lublin.pl

Grzyby ni emal od zawsze wzbudzagy
zwgaszcza negatywna, dokument owana by
Powstanie mykol ogi.i jako nauki @ grzy
koniec XVIII wi eku. W pogowie XIX stu
fitopatol ogi a, obecnie natomiast, r- w
| ekarska oraz przemysgowa. Grzyby sN

specjalistycznych  dyscyplin - naukowyc np. biochemii, genetyki,
mikrobiologii, immunologii, biotechnologii, ewolucjonizmu, natomiast wiedza
o nich ma praktyczne zastosowanie w

rolnictwie. Grzyby r-0Oni N sin pod Wi
organi zemdbmgczae §ni e posiadajN wiele cec
obecnych systemach kl asyfi kowane s N
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taksonomi czna, r-wnorziadna roSlinom i Z
pegni N rolfn g§d-wnych destruent -w mater.i.
Z powydtlB powod-w, zar-wno wiedza o0 sam
rol i i znaczeniu powi nna byl przekazy
przedmi ot u, r-wnorzndnego botanice i

obowi Nzuj N na pierwszych | ataanih st udi

bi ol ogi i nie sN jednak kompatybilne. Wi e
w szkogach podstawowych, nat omi ast w gi
grzyby traktowane sN jako jednostka r -
Zwi erznt om. Ni est etny we ws yptreocgkriacnba cni e Z
kontynuacj.i tego ukgadu. Co gorsze, m
traktowana jako dzi ag botani ki, a brak
treSciach specjalistycznego przedmi ot u,
(cytologia) W chwili obecnej, mykologia jako przedmiot nauczania jest
prowadzona w jednostkach, w kt-rych zat
takUe nie jest regugN.

Przyczyn takiego stanu rzeczy upatruje
traktowani a direzyebr-ow rjodk cznych roSlin, .
grup, bardzo zawnUonym zakresie oddzi
mykol og-w na Srodowi sko akademicki e,
uni wersyteckich program-w nauczani a, br
tego przd mi ot u, a jednoczeSnie doSi silnym

formy nauczania.

Problems in teaching mycology at university courses of life sciences
Wiesgaw Mugenko
Department of Botany and Mycology, MariaCuBek o dows ka Uni ver s
19 Akademicka St., RR0O-033 Lublin;
wieslaw.mulenko@poczta.umcs.lublin.pl

Fungi have always attracted interest and their role, particularly negative
one, was already described in ancient times. Establishment of mycology as a
scientific discipline datesatk to the end of the T&entury. In the midl 9"
century, phytopathology evolved from mycology and currently medical and
industrial mycology are intensively developing sciences. Fungi are the subject
of research of many other specialized disciplings, lEiochemistry, genetics,
microbiology, immunology, biotechnology, and evolutionism, and the
knowledge about fungi has practical applications in forestry, nature
conservation, and agriculture. Fungi differ from other groups of organisms in
many respectsna exhibit multiple specific traits. In current systems, they are
classified as an independent taxonomic unit on a par with plants and animals.
In the natural environment, they fulfil the role of destruents of organic matter.

Given the above arguments,idt evident that both the knowledge about
fungi themselves and their role and importance should be disseminated under
an independent subject likewise botany and zoology, which are obligatory
courses in the curriculum of the first years of study. HowevdishPourricula
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for biology are not compatible. Mycological knowledge is introduced in
primary schools and they are regarded as a unit equal to bacteria, plants, and
animals in junior secondary and secondary schools. Unfortunately, the
university curriculado not provide a continuation of the system. Even worse,
mycology is still regarded as part of botany and there is no information in the
contents of such a specialized course
mycology is only taught in units, wheexpert mycologists are employed,
although this is not a rule.

The causes of this state of affairs can be found in e.g. the fact that fungi
have long been regarded as heterotrophic plants and both groups have been
considered as strongly related. Additiogallhe influence of the relatively
small group of mycologists on the academic community has been highly lim-
ited. There is also a clear trend towards specialization in university curricula
accompanied by lack of textbooks indispensable for teaching theecdim-
ultaneously, the range and form of teaching are considerably diversified.

Analiza pochodnych indolu w ekstrakcie metanolowym z kultuiin vitro
Agaricus bisporuma podgoUu pgynnym Oddou
BoUena Muszy@Eska*,ZKajtar zhatkr Pujjk oMa

Remigiusz KrnUagek i Maciej Go
Katedra Botani ki Farmaceutycznej, Wyc
Medicum Uni wersytet Jagi el-688 @&agland,, ul

*e-mail: muchon@poczta.fm

Lecznicze i ©przeciwutleniajNce wgdaSc
czeni em, kt -re stanowi o ich wartoSci
nich zar - wno, jako UywnoSci j ak i dod

pracy byga analdizaz riaasvaa k toySwny dh zZ wil Nz
w mycelium z kulturin vitro Agaricus bisporugpieczarka dwuzarodnikowa).
L-tryptofan egzogenny aminokwas i jego pochodne takie jak np. 5

hydroksytryptofan muszN byl dostarcza
Zwi Ntze&kimaj N dziaganie przeciwdepresyjn
serotoniny, a W przeci wie@ tmizg.doSNi e
teU biogenetycznymi prekur sor ami i nnyc

funkcjn neuropr zela oreinka-cwe,and ®@ uzxads azdamw
bach jadal nych. Mat er i aAjbisdoouspdrlodze-E st a
nia komer cyj neA bisporidwymrowadezoma Klturyin vitro

na stagym podgoUu stagym i0didogpuowa- Eksp
dzonona pgynnym, wytrzNsanym podgdoUu Odc
dzenia kultur pasaUowano je na SwieUN
met odN | iofilizacji . inQiroanglizoaamdNjakdi o ma s
Sciowo i il oSciowo metaldiNc yHhPolg® nma chb e
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k-w indol owych. Po raz pierwszy zident
zostagy zwi Nzki invitd Adarcws disporusikau | pt guyr nancyhm
poddgoUu wg Oddoux. Analiza wykazaga, UOe
grzybni A. bisporsz awi er aj N szeSi z wiyftotak, 5w i ndol c
hydroksytryptofan, s er ot gnetylatryptopfame | at oni
ZawartoSci poszczeg-lnych iskithaddrgiyk - w w
zr - Unicowane w zakresie .odDoOmiOnlujdNoc yanl ,i 3
Sci owo zwi N zhydeoksytryptbfang(y2;50 rbg/100 g s. m.); L

tryptofan (14,00 mg/ 100 g) i serotonina
zwi Nzk-w indolowych w badanym materi al e
Biomasa z kulturin viro badanego gatunku j est dobr
hydroksytryptofanu i L tryptofanu. Kulturyin vitro A. bisporusmo g N by |
wykorzystane, jako model do badaE& nad a
k-w indol owych.

Analysis of indole derivatives in methanolic extractérom mycelium
of Agaricus bisporuscultured in vitro on liquid Oddoux medium
BoUena Muszy@Eska*,ZKajtarzhatr BujhkoMa & a
Remigiusz KrnUagek & Maciej Goje
Department of Pharmaceutical Botany, Jagiellonian University, Collegium
Medicum, 9 Medyczna Str., 308 8 Kr ak - wmailPol and, *e
muchon@poczta.fm

Methanolic extracts obtained from biomass Adgaricus bisporus(J.E.
Lange) Imbachculturedin vitro were analyzed for qualitative and quantitative
composition of nofhallucinogenic indole compounds and to compare their
amount with fruiting bodies of these species. The extracts were shown to
contain six indole compounds. Contents of individual compourede diverse
ranging from 0.01 to 21.33 mg/100 g d.w. in biomass fiemitro cultures.

The quantitatively dominating compounds includedhy8roxytryptophan
(12.50 mg/100 g d.w.), -tryptophan (14.00 mg/100 g d.w.) and serotonin
(7.00 mg/100 g d.w.). Theotal content of the remaining indole compounds
under analysis in the study material was 55.32 mg/100 g d.w.

WgaSci woSci prozdrowotne grzyb-w |j
BoUena Muszy@Eska*, -Zidfaat arzyna Sugko
Katedra Botaniki Farmaceutyczn®yy d zi a§ F a rQoleegiuemut yczny
Medi c um, Uni wersytet Jagiell oCEs
ul. Medyczna 9, 3® 8 8 K r*muchom@poczta.fm
Grzyby odgrywaj N istotnN rolin zar-wno
czgowi eka. W wielu krajach zbieranie d
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konsumpcyjnych jestwyczajem i jest tak przede wszystkim w krajach Europy

Wschodniej. W Czechach Srednie spoUyci
10 kg SwieUych grzyb-w na statystyczi
spoUycia wuzaleUniwnrediemsmnacad awyidetjlspaaw
obszar-w |l eSnych jest ono wyUsze. Zaw
waha sifAn od 70 % do 95 %. Susz grzy
przyswajalnych biagek, B0 55 %%t Wagk owt

postaci ol ej u zawi ernepabycoasyionasycona)say t § u
takUe wiytBaBsi nty, (BP, E, D) i ikaooten,t ami n
' iczne pierwiastKki (m. in. chrom, cynk
ni ki el , pot as, s-d, srebr o, wa p E, S €
(zaliczanN w skdgad bgonni ka pokar mowe g
owocni kach grzyb-w enzym- w. Nawet W
apetyt, wugdgatwiajN trawienie i przyswa
udowodni I, Oe kompozyapgchwobhmyabkwia
wystihipuj Ncych w grzybach jest por-wnyyv
zwi erziicych, co jest waUne dla ludzki
coraz wincej chor-b, kt-rych przyczynN\
grupami szeej zbadanych zwi Nzk-w sN r-wnie
terpenowe, indol owe, wi taminy, bi opi
antyoksydacyj nym. Bi ol ogicznie i l ecz
uUOywane w terapii tak powaklmyJemisac h ccruz
mi aUdUyca, choroby nowotworowe, dysfu
wolne rodni ki . Ni ekt -re z metabolit- -w
przeciwwirusowe, przeciwbakteryjne oraz przeciwrobacze. W

konwencjonalnej medycynie, wleemni u onkol ogi cznym naj d
sN polisacharydy grzybowe, stNd sN on
szeregu innych ystﬁpUJNcych w grzyba
wt -rnych metabolit-w o wdgaSciwpSciach
i munostymul uj Ncych (glikoproteiny, :
przeci wmi aOdUycowych (chityna, <chitos
przeciwgrzybiczych (antybiotyki) oraz antyoksydacyjnych (steroli, tokoferoli,

fl awonoi d- w, kakotweniomdlo wowyzwi chy t
fenol owych) . Dzi agani e |l ecznicze [ a
stanowi znakomitN kombinacjﬁ,z i ch wai

istotnym czynnikiem wywoguj Ncym wi el
organi zmiekkaczgMow N wuszkadzal bgony kor
or az DNA zwinkszaj Nc ryzyko takich C
Alzheimera, astma, cukrzycani a Ud (Elyomlay degeneracyjne oczu,

p r z e wstaryked@palnechoroby neurodegeneracyjne i e k t -aje mkar o d z

Zwi Nz Ki wystninpuj Nce w owocni kach gr
prewencyjnym przeciw chorobom wywoga
porzNdku weddug aktywnoSci antyoksyd:
flawonoidy > kwas askorbinowy > tokoferole > karotend y > Zwi Nz k
indol owe. Grzyby jadalne sN cennym ¥
ni ehalucynogennych zwi Nzk- - w i ndol owy
pochodnych i ndol owych, posiadaj Ncych
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antyoksydacyjne jak dryptofan, 5hydroksytrypopfan, tryptamina,
serotonina i melatonina.

Health-promoting properties of edible mushrooms
BoUena Muszy@Eska*,h -Zidfaat arzyna Sugko
Department of Pharmaceutical Botany
Jagiellonian University, Collegium Medicum
9 Medyczna St., PB06 8 8 K r*muchom@poczta.fm

Mushrooms are a large group of organisms playing significant role in the
environment. Nowadays, cultivated and wild edible mushrooms, used directly
or indirectly as food or ingredients, have been clearly separated from medical
mushroomsby the industry. In numerous countries, picking wild grown
mushrooms is a habitual activity. It should be remembered, that edible
mushrooms constitute increasing fraction of our diet, and for example in the
Czech Republic statistically each person consumes 10 kg of fresh
mushrooms per year. Owing to their attractive taste, aroma and nutritional
values, edible mushrooms are valuable components of the diet, whose culinary
and commercial quality is mainly due to their organoleptic properties such as
their texture and flavor, being possible to distinguish edible mushroom species
on the basis of their characteristic odor or aroma. Mushrooms are a source of
both primary and secondary metabolites.
of essential nutrients: piwin, carbohydrates, vitamins, especially vitamins B
and B, vitamin D, A, C, E, H, K and PP, and pantothenic acid. The content of
vitamins in mushrooms is often much higher than most vegetables. Fat content
is low within the limits of 58 %, and in mosspecies less than 1% and only a
few to 15 %. Dried mushrooms contair28 % digestible protein, and 5 %
carbohydrate, 0-8.5 % fat and enzymes to help digestion. The medicinal use
of mushroom polysaccharides has a very long tradition. Fruiting bodies of
mushrooms are a known source of a variety of biologically active compounds.
Biologically and therapeutically active secondary metabolites of mushrooms
are used to treat such serious diseases as cardiovascular diseases, diabetes,
atherosclerosis and canc&ome of the metabolites exhibit antiviral and
antibacterial activityThe best known fungal group of active compounds are
polysaccharides used for anticancer therapther widely studied groups of
compounds contained in mushrooms difeerent antioxidantompounds such
as the polysaccharides, ergosterol, nicotinic ad&hpenoids, phenolic
compoundsergothioneine, statins, carotenoids, vitamins and bioelements (e.qg.
selenium) Medicinal and antioxidant properties of mushrooms are an
excellent combinatio of their dietary value. As it is known, free radicals are
important factors causing many pathological processes and are responsible for
the development of many civilization diseases. They may cause the damage of
the cell membranes, proteins, enzymes, D4 therefore increase the risk of
such diseases as Parkinson's, Alzheimer's, angiocardiopathies, asthma, diabetes
and others. The compounds existed in the edible mushrooms can be ordered
according to their antioxidant activity against free radicals lémafs: phenolic
compounds > flavonoids > ascorbic acid > tocopherols > carotenoids > indole
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compoundsThe consumption of dietary antioxidants could be important in the
prevention of cardiovascular diseases and there is evidence that the oxidative
modification of LDL (lipids or protein components) play a crucial role in
atherogenesisihe antioxidant and antiinflammatory compounds occurring on
mushrooms also may contribute to reduce the atherosclerosis risk. Recent
studies have evidenced that edible mushrospecies contain nen
hallucinogenic indole compounds and their derivatives. The indole skeleton is
the base of the substances serving important functions in the human body, such
as L- tryptophan, serotonin and melatonin. These compounds fulfill the fole o
neurotransmitters or their precursors, exhibit antioxidant, anticancef, anti
aging activity, regulate the diurnal cycle in humans and participate in blood
coagulation. These compounds and their derivatives are alsoffartimatory

and analgesic therayics.

Kal al P. 2010. Trace el ement content ¢
edible mushrooms: A review for the period 2€89.Food Chem, 122:-25.

MuszyEka BZiasSagKowsEk&aiert H. 2011.
i dietetyczne wybranych jadl nych grzyb-w wiel koowocn
Polska, 67 (8): 55560.

MuszyEka B-ZjaSagkKowsksojewski M., O
Rojowski J. 2013.Edible Mushrooms in Prophylactic and Treatment of
Human Diseases$/ledicina Internacia Revuo, 25 (4)1-85.

MuszyEka B-ZjasSagKowskiMal ec M. 2012.
antyoksydacyjnym wystnpuj Nce w jadal ny
(Basidiomycota). Farmacja Polska, 68 (9): ©39.

Mus zy Es ka B-Zaja KS &lgekt bl.v281kladole compounds in
edible BasidiomycotaspeciesBoletus eduligBull. ex Fr.) Suillus luteuqL.
ex Fr.)andPleurotus ostreatu§lacg.ex Fr.) Kumnint J Med Mushroomsl 3:

449454,

Detekcja reaktywnych form tlenu oraz
antyoksydacyjnych uPaecilomyces marquandiv odpowiedzi na stres

wywogany obecnoSci N metali ciHt
Justyna Nykiet?, Mi r o s ¢,a wRy | Swgiadb aR)-elrazl ys*kDag u g o Es
IKatedra Mikrobiolog i Przemysgowe|j [ Bi otechnol

Ochrony $rodowi ska Uni wer 82376t d&- dz ki
Studenckie Kogo NauMiokeoBi ot egihonhegi
Bi ol ogi.i i Ochrony $S$rodowi ska, Ui

Wst n@r.zyb st Pzmamlaadivy o st a g wyi zol owany
skaUonych obszar - w przemysgowych wo k

ASzopieniced w Katowicach. WczeSni ej
wykazagy, i U grzyb ten char avdokichy zuj e
stiUe@E metal i ciiUOkich. Jednym 2z mec
indukcja stresu oksydacyjnego poprzez nasilenie produkcji reaktywnych form
tlenu (RFT), powoduj Ncych uszkodzeni a
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zmiany w strukturze DNA. W odjwiedzi na stres oksydacyjny organizmy

wytwar zaj N zwi Nz ki 0 charakterze ant
antyoksydacyjne. Dysmutaza ponadtlenkowa (SOD), katalaza (CAT),
peroksydaza askorbinianowa (APX) i ©perol
do grupy e ptwigrdmonym zpaczegmiu w ochronie przeciwko
oksydacyjnemu stresowi u grzyb-w strznplk
Cel.Praca miaga na celu wykrnrnykd,eNOr eakt ywn
or az okreSlenie wp gy wu met al i ci n0ki

antyoksydacyjnych w grzybi. marquandii

Mat eriag Pgymenteo dR ombhmuahdiz dodatkiem metal

ci nU0ki ch, hamuj Ncych wzrost 8C na k . 50 %,
wytrzNsarce obrotowe,j (160 r pm). RFT b
wykorzystaniem metody mikroskopowej. Poméak t y wno Sci CAT, SOD,
i POD wykonywano spektrofotometrycznie w supernatancie uzyskanym po
wirowaniu zhomogenizowanej grzybni.

Wyniki. W obrazach uzyskanych za pomocN mi
zaobserwowano wzmoUonN produkcjR reakty

marquandipoddane|j dziaganiu met al i ci nlOkic
wywogdgywady zmiany w aktywnoScégowenzym-w
badanego grzyba strznpkowego. Zaobser wo
SOD, APX i POD w zaleUnoSci od czasu ek
Dl a wifikszoSci hodowl i i ndukcja nastnipo\
z met al em. Naj wi iwsa8cizmeanym-ww aokdnot o
grzybni poddane|j dziaganiu ni kI u. Nat om

W najmniejszym stopniu na antyoksydac)
badanego szczepu.

Whnioski. Met al e ci nU0ki e indukujNApowstawanie
Ponadto wyniKki oceny aktywnoSci enzym- w
aktywnej odpowi edzi systemu antyoksydac)

wysokiej tolerancjP. marquandina dzi agani e toksycznych n

Detection of reactive oxygen species and eléwm of antioxidant enzymes
activity in filamentous fungus Paecilomyces marquandéxposed to heavy
metals

Justyna Nykiét2,  Mi r os §,a wSay | Swgiadb aR)-elrazl ys'kDag u g o Es Kk i

!Department of Industrial Microbiology and Biotechnology, Faculty of
Biology and Environmental Protection, University of Lodz
12/16 Banacha St.,Pa02 31 G- d ¥
Bi otechnol ogy and Mi cr oMii kbod ,o ghe Bd rutdreentt ts
Industrial Microbiology and Biotechnology, Faculty of Biology and
Environmental Protection, Univetg of Lodz

Introduction. P. marquandii was isolated from polluted industrial areas
surrounding NosFer r ous Met al Wor ks 6Szopienicebd
earlier study carried out in KMPiB showed that the fungus is tolerant to high
concentrations of lay metals. Metals have the ability to induce oxidative
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stress by enhanced production of reactive oxygen species (ROS) that can cause
damage to proteins, lipid peroxidation, changes in the DNA structure. In
response to the oxidative stress organisms peduatioxidant compounds e.g.
antioxidant enzymes. Superoxide dismutase (SOD), catalase (CAT), ascorbate
peroxidase (APX) and guaicol peroxidase (POD) belong to the group of
enzymes of significance confirmed in protecting against oxidative stress in
filamertous fungi.

Aim. The aim of the study was to detect reactive oxygen species 20D,,

NO) and to determine the effect of heavy metals on antioxidants enzymes
activities inP. marquandistrain.

Material and methods. Liquid cultures ofP marquandiiwith the addition of
heavy metalsvere incubatedn a rotary shaker at ZB. ROS were detected in
hyphae using a microscopic method. Measurement of the CAT, SOD, APX and
POD activity was performed in the supernatant obtained after centrifugation of
the honogenized mycelia.

Results.In the microscopic images the presence of reactive oxygen species in
the P. marquandiimycelium exposed to heavy metals was observed. Heavy
metals caused changes in antioxidant enzyme activity in the tested filamentous
fungus. Tk changes observed in CAT, SOD, APX and POD action depended
on the time of exposure to toxic substances.For most of the cultures the
induction occurred after more than 24 h of contact with the metal. The biggest
changes in enzyme activity were observedtiermycelium exposed to nickel.

In contrast, zinc was a metal which caused the weakest induction of the
antioxidant enzyme activity of the tested strain.

Conclusions. Examined heavy metals induce ROS formation in the tested
strain. Furthermore, the resulbbtained from the measurement of antioxidant
enzymes indicate active response of Ehenarquandiiantioxidant system to

toxic substances, which may be important for high tolerané® wiarquandii

to toxic metals.

This study was supported by the Natio@zntre for Science in Cracow,
Poland (Project NdJMO-2011/01/B/NZ9/02898).

Wykorzystanie Fr - -deg fToichédermau i siarl
wyizol owany z osadu Sciek-w mleczarsk
fenotypowych (PM)
Karolina Oszust*, Magdalerfa r Nc* * | Agata Gryt a, N i
Instytut Agrofizyki Polskiej Akademii Nauk
ul . DoSwi a-20 kublih27a 4, 20
tel.: 81 74450 61, *koszust@ipan.lublin.pl, *m.frac@ipan.lublin.pl

Grzyby z rodzajulrichodermas N j ednym z g§-wnych Fr -
celulazy i hemi celulazy, enzym-w wykor
zwi Nzk-w do cukr-w prostych, kt-re mo
inne zwi Nzki chemiczne. Wiadomo, Ue p

hodowl anym mogN dziwghNdFaknkibineorn ynda
zwi Nz ku z tym wykorzystano mi kr omac.i
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wskazani a potencjal nych Tr-ded fosforu

kluczowN roln w optymalizacj. warunk- - w
ki egkowaninaawé tu w optymalizacj.i pr oduk
metabolit-w przez grzyby czy poszuki war
takich jak np. enzymy.

System mi kromaci erzy fenotypowych c
fizjologicznN mikroorganichmykezystald pr ezen:
pgytkhn PM4 do pozyskania informacj.i na
fosforu (59 r-Unych Tr-deg) [ siar ki

TrichodermaG79/11.

Szczep G79/ 11 wyi zol owano z osadu S
Laboratorium Mikrobiologi Mol ekul arnej [ Srodowi sko
podstawi e sekwencjonowani a fragmentu

rybosomalnej G79/11 zidentyfikowano go jaKfrichoderma atroviride

Szczep ten hodowano na pko}wce z celul «
27AC. Matgrogmii e z procedurN PM Biolog
przygotowano homogenicznN zawiesinn zar

pgynie inodlkEkdodatkiemyid ukozy. Po 100 OI z
wprowadzono do kaUdego do gk abowagoywt ki PM4,
temperaturze 27AC w systemie Omnilog.

Badania wykazagy, Ue najchntniej wykol
fosforu, znaj duj-Nonecykiicznyfosiosan &éhdzyny,ov: 2' , 3
stosunku do kt -rego Zzanot owanogo o 12, 7Y

szczepu, W por-wnaniu do kontroli; fosfc¢
o 3, 6 %) [ fosfotyrozyna (wzrost aktywn
obecnoSi zwi Nzk - w, takich -seryaak D azot an
glukozamina spowodowag@a adcka@kwnwiStcd  zGarhod
Pozostage zwi Nz ki fosforu nie wykazagy
G79/ 11. JeSlI i chodzi o Fr-dga siarki,
zahamowag aktywnoSci G79/11. Jedynie ti
tauryna i jej pochodan D,.-l i poami d or az pochodne sul
aktywnoSi szczepu G79/11 maksymalnie w !
j ak: pochodne metioniny, glutati on, | an
35% wzrost aktywnoSci badanego szczepu.

Phosphorus and sulphur sources utilization byfrichodermastrain isolated
from dairy sewage sludge, using phenotype microarray (PM)
Karolina Oszust *, Magdal ena Fr Nc* * | A
Institute of Agrophysics of Polish Academy of Sciences
4 D ovBadczalna St., P20-290 Lublin 27
phone: 81 744 50 61kbdszust@ipan.lublin.pt*m.frac@ipan.lublin.pl

Fungi belonging to the gendsichodermaare one of the main source of
industrial cellulases and hemicellulases harnessed for the hydrolysis of
complex compounds to simple sugars, which can then be converted to other
chemicals. It is known that nutrient profiling can reveal potent inducers.
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Therefore we used the phenotype microarray system (PM), to indicate sources
that may potentially play a key rola bptimization of culture its conditions,
optimization of the sporulation and germination, or even optimization of the
production of secondary metabolites those filamentous fungi, search for new
active substances, such as enzymes.

The phenotype microarragystem describes the total physiological activity
of microorganisms. PM4 plate was used to collect information about global
phosphorus (59 different sources) and sulphuric compounds (35 different
sources) utilization profiles of G79/11 strain.

G79/11 stran was isolated in Laboratory of Molecular and Environmental
Microbiology, IA PAS from dairy sewage sludge and identified as
Trichoderma atrovirideupon large subunit ribosomal RNA gene partial
sequenceT. atroviride strain was cultured on medium with cellulose for 14
days at 27AC. Subsequently 100 Ol of
suspension (62% T) in sterile ffoculating fluid with supplement added,-(D
glucose) was inoculated into (PM4) (prepared accordin@iool ogE PM
procedure for filamentous fungi) and
The Phenotype MicroArray (PM) software was used to analyzed the PM
results.

The most consumed phosphorus sources, located on PM4, were as follows:
Adenisine 2°,3Cyclic Monophosphate, which was utilized at 12.7% higher
level, Phosphoenol Puryvate (activity grater of 3.6%) an@hOspheD-
Tyrosine (15.8%). On the other hand presence of Nitrate Biur€grihe, D
Glucosamine caused total inhibition of G79/11 activity. Témt of substrates
did not reveal any differences in G79/11 activity comparing to the control well.
As far as sulphuric sources, none of them caused complete inhibition of
G79/11 activity. However, among others Sulfate, Thiosulphate, Thetrathionate
, Thioplosphate, Taurine and Tauringated substances, D,L Lipoamide,
Sulphonerelated substances caused even 50% of activity inhibition. On the
contrary, presence of Methionimelated substrates, Gluthatione, Lanthionine,
and Cystathionine revealed up to 358éajer activity.

Oznaczenie marker-w stresu oksy:

u Metarhizium robertsiw o becno Sci nonyl of eno
AnnaPawlak Sandrla By Nwki &k RI-elfrazl ys?kDag u g o Es k
IStudencki e Kogo Na u-Mikrabieloggzn@t ec hnol o
Wydzi ag Biholoogyi iSriod®wi ska, Uni wer s
2Katedra Mikrobiologi. Przemysgowe|j [
Ochrony $Updwowi skhet G-dzki237ulG- dBfana

Wst Nm.nyl of enol e (NPs) sN to ksenobiot:
| owego, do ktparamrgzoy’g/\Ncpzooznyycjjiest dzi ewi

cuch al kil owy. Zwi Nz ki te pochodzN z
etoksylat-w nonyl ofanglgii wnkée-de wrdeo
ni owych i gleby. Zar - -wno NPs, jak i i C
kN skaln i powszechnie stosowane | akec
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dyspersyjne. SN one zaliczane do modul a
sifn @t oreami endogennych hormon-w i i mit
j Nc rozw-j nowot wor-w hormonozal eUnych.
przez grzyby strznpkowe, ale jak do te
obronnych tych organizm-w wobédpaoawiSedHi !

tych zwi Nzk- - w. i

Cel pracy. Oznaczeni e aktywnoSci enzym-w anty
kach M. robertsii inkubowanych z dodatkiem technicznego nonylofenolu

(tNP).

Materiagy Hodoneltedgr zyb - M robettsiztipw o wy c h
stnUeni mgl2b or &D kontroln biothwznN i nk

temperatur ze 28 AC. Nastipni e hodowl e S
uci erano z dodat kiem 0, 05 M buforu fos
wi rowano, a uzyskany supernat anaSiumi esz
enzym- w antyoksydacyjnych w kom-rkach
ni eobecnoSci t NP oznaczano spektrofotom
0,05 M bufor fosforanowy pH = 7 i 1% nadtlenek wodoru (oznaczanie
aktywnoSci katal azy, CAT) ego {H=7085 M  bu
zawieraj Ncego metioninin, NBT i EDTA,
aktywnoSci dysmutazy ponadtl enkowej , SOI
= 5.6, 5,4 mM gwaj akol u i 1 % nadtl ene

peroksydazy gwajakolowej, POD).

Wyniki. Akt ywnoSi kaM.aobestsiyMs&@s8rEepwahaga si i
3 a 11 emol/1min/1ml/1g biadgka i rosga \
goUOu, nat omi ast mal aga wraz z czasem e
Zaobser wowano, Ue apuMyrobersidv 6510 Affzy-d | a sz c
mywaga sif na stagym poziomie we WwWSzys
emol / 1min/ 1ml/ 1g bi adgdk av robéfsizwysktakziaeg yb a d a

aktywnoSi enzymatycznN SOD, z czego naj
szczepuIM 6511 1, 5 mmol / 1min/1ml/1g biagka. Wa
wzrostem stiiUenia NPs. Dl a pozostagych ¢
mmol / 1min/ 1ml/1g biadgka, jednak r-wnieU

Sci ksenobi ot y kinkubacji p@Ddngfekiywniej wiptwarza-

na byga w pr-bach z dodatkiem NPs przez
wynosiga 200 nmol / 1mi n/hlobdbAhdang szbzepy,g k a, n
IM 6519 i I M 2358, wykazywagy zbliUone
zymu.

Whnioski. Przebadane szczepy. robertsiwy kazuj N r - OnN aktywn
nych enzym-w ant y o Ksrgbdrizicy p5alyveykkazuie Szczep

wysokN aktywnoSI SOD i CAT, w stosunku
mi ast wartoSci ot rzymanb. rabértsiilMR28B bydgy n
oraz I M 6519 wykazuj N natomiast mni ej sz

prowadzonych badaniach.
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Markers of oxidative stress inMetarhizium robertsii
in the presence ofionylphenol
AnnaPawlak Sandr'a ByNwi dBRBRr gl Fgago Es ki
Bi otechnol ogy and Mi cr oMii kod ,o ghe Bd rutdreenr
Industrial Microbiology and Biotechnology, Faculty of Biology and
Environmental Protection, University of Lodz
2Department of Industrial Microbiology and BiotechrgpjpFaculty of
Biology and Environmental Protectioh?/16 Banacha St., P02 31 G- d ¥

Introduction. Nonylphenols(NPs) are xenobiotics that are composed &f
phenol ringwith an attached nirearbonalkyl chain at thepara position
These compounds, aderivedfrom the disintegration afortrionic surfactants

i nonylphenolethoxylateswhich entersurface waterand soil.Both NPsand
their ethoxylatesare producedn a large scaJeandwidely used asletergents,
emulsifiersand dispersing agent§hey ae classified ahormonemodulators
and can bindto receptorsof endogenouhormones andnimic their effect
stimulating the development dformonedependent tumorsNPs can be
degraded byfilamentous fungi but so far their defense mechanisrits
responseto stresscaused by the presenad xenobiotics have not been
recognized.

Study objective. Determination othe activityof antioxidant enzymes the
cells of M. robertsii incubatedwith the addition oftechnical nonylphenol
(tNP).

Materials and methods.Filamentous fungculturesof M. robertsii with tNP

at theconcentration of 2and 50mg /L and biotic controlwere incubatect

28 AC f o3h The cuduned were thefiitered and the obtainetiomass
was triturated with0.05 M phosphatebuffer, pH 7. The suspension was
centrifugedand the obtainedupernatantvas placed inan ice bath.The
activity of antioxidant enzymesn the cellsof fungi in the presenceand
absence oftNP was determined spectrophotometricallgdding to the
supernatant 09D M phosphate buffer pH= 7 and 1% hydrogen peroxide
(catalaseactivity assay, CAJ, 0.05M phosphate buffepH = 7.8, containing
methionine,NBT and EDTA, and riboflavin (superoxide dismutase activity
assay, SOR 0.05M acetate buffepH 5.6, 5.4mM guaiacoland 1%hydrogen
peroxide Quaiacolperoxidasectivity assay, POpP

Results. The activity of the catalasé. robertsii IM 6511 ranged between 3
and 1lemol/Imin/1ml/1g protein and increased with rising concentrations of
NPs in the medium, but dexsed with time of mycelium exposure to the
xenobiotic. It was observed that the activity of CAT for the stkinobertsii

IM 6519 remained constant in all samples and was approximately 3
emol/1lmin/lml/1g protein. All tested strains M. robertsii showal SOD
enzyme activity , with the highest valuesbserved for strain 6511 IM 1.5
mmol/Imin/iml/1g protein. These valuesicreased with the rising
concentrations of NPs. For the remaining strains they did not exceed 1
mmol/1min/lml/1g protein. After h incubation POD was produced by IM
6519 most efficiently in the trials with the addition of NPs, and its activity was
200 nmol/Imin/1ml/1g protein, whereas after 3 h, both strains tested , IM 6519

143



and IM 2358 , showed similar valuekthe enzyme actity.

Conclusions. The tested strains oM. robertsii had different activity of
antioxidant enzymes. StraM. robertsii IM 6511 showed a high activity of
SOD and CAT, and valuesbtained for POD were low. Strains Mf. robertsii
IM 2358 and IM 6519 had lower enzymatic activity.

Przegl Nd nowych metod stosowanych do i ¢
(Mucoraleg
Jul i a P Maensz ¥ikkaMarta Wrzosek
IZakgad SystematyWydri &6oBr af oWarsRwsEUhhwer syt
Al. Ujazdowskie 4, 00178 Warszawa; *julia.pawlowska@biol.uw.edu.pl
Kol egium Mindzywydziagowych I ndywidualnyc
Przyrodniczych, Uniwersytet Warszawski
ul.t wi rWgury 93, 02089 Warszawa

Przedst awi Mucerles strazmawi N star N ewol ucy
grzyb-w. ChociaUO winkszoSi jej reprezen
nich znalef¥i t a k Gilbertellai persiqarat ocag graylgy ( n p .
powoduj Nce c hor biditheimia corymhiferna. (Pd.d $ini ak owc

charakteryzuj N sifi szybkim wzrostem, br .
oraz wytwarzaniem zygospor W procesi e
2012) . Taksonomia tej grupy grzyb-w tr
mor fol ogiczne (np. S ¢ h icimix enblekula®yels | 1976
wykazagdg jednak Ue metoda ta j est ni
Zzaproponowana zostaga nowa Mutoralekt ura r ¢
(Hof f mann et al . 2013) , wi el e kl ad- w
pokrewi e@Est wa ( Eew azisyz uzoaacea\}v Teo drupyi

wymagaj N wifnkszego pr-bkowania oraz ba
oparciu o kilka marker-w mol ekul arnych.
Niezal eUni e od anal i z filogenetycznyc

sguUNce po prostu nwoll e&kmuilaknvwed- - wi dreant po
gatunkowym. Walther et al. (2013) przeanalizowali sekwencje fragmentu ITS
668 szczep- - w, reprezentuj Ncych 203 taks

r DNA, wybrany jako uniwersalny marker n
(ang.barcodg ( Schoch et al. 2012), okazag sin
wi fkszoSci przeﬁdcx)ralesV\Wcz\mINzkruznziu powyUs‘

sekwencj e wszystkich szczep-w pochodzN
otrzymane podczas tych badadiubNTEt agy t alk
(ang. unified system for the DNA based fungal specidty://unite.ut.ee;

Abarenkov et al . 2010) , kt -ry j est 0
grzybowych sekwencji fragment - w I TS p
oznacze® gatunkowychat Bmzabdaniwmorldji pwi
naj bardzi e]j wi arygodnN identyfikacjn ge

pochodzNcej od pMuomldsé Kalwj al gl etrahdu201
et al. 2014).

Wart o jednak zaznaczyl , Ue mol ekul ar |
gatunkowym <ci Ngl e pozostaje ni eskutecazrt
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w, t a Mi cifcinellpidesk lub nvp .flavus. WSr - d
tawicieldi tych grup ni ejasne b
er et al . 2013) . Przez wi el e I
a mi stosowano testy pol egaj Nce
er 1976) . Wi ad o nyo przgdeadvicielek ,
akowc-w mogN wytwarzal zygospo
anie UywotnoSci uzyskanych zy
W biologicznej koncepcji gatu
wz gl U na sspelcoyfpaezmand war unki i ch
brak znajomoSci jednokopijnych mark
wi arygodnych drzew filogenetycznych
oparciu o tzw. GCPSR (Genealogical Concordance Phylogenetic Species
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gatunk - w Mucombsr Wi @est atnich | atach st wi
CBC (compensatory base changes g u m. dosgowne: kompen
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zasad) w obrfibie fr a3jmeln% us tlWiS2r dpza 24 we
osobni ki nal eUN o jednego gatunku ( Mg
wyni k-w analiz cCBC z uzyskany mi po
obrfibi e Muwonpitirelloisess N bardzo obiecuj Nc
w sekwencjachusyk anych z ni ekt - r ygribeocganus z e p
moUe wskazywali, Ue drzewa filogenetyc
relacje pokrewie@EGtwa pomi Ahdzy gat unk:
Zilustrowania spr-bowano twzd &intycte ast os
analizach wszystkie szczepy o0znaczone
dobrze wyodrifAibnione grupy. Wszystkie
relacje pomifndzy ni mi dal ej nie bygy
szczepy r epraezprnzeujj Ne i sotweed, CO potwierc
oraz wyjaSnia uzyskanie zygospor WwW pr z
Dl a ostatecznej oceny wiarygodnoSci z
jednak ich por-wnanie =z wynickca m anal
wielu markerach molekularnych.

Proj ekt byg finansowany ze Srodk-w
Wy Uszego w ramach grantu NN_303 548 83

An overview of new tools for species identification of mucoralean fungi
Jul i a P Waensa WikéaVarta Wrzosek
!Department of Systematics and Plant Geography
Faculty of Biology, University of Warsaw
4 Ujazdowskie Av., Pt00-478 Warszawa, * julia.pawlowska@biol.uw.edu.pl
’Inter-Faculty Interdisciplinary Doctoral Studies in Natural Sciences and
Mathemaics, University of Warsaw
93t wi rWigury St., PL-02-089 Warszawa

The representatives of the ordducoralesform an ancient evolutionary
group of Fungi. Although they are mainly soil borne saprotrophs, plant and
human pathogens also occur among them (8ithertella persicaria or
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Lichtheimia corymbiferaespectively). The mucoralean fungi are characterized
by fast growing, non septate mycelium and formation of zygospores in sexual
reproduction (Benny 2012). Taxonomy Mucoraleswas traditionally based
on morphology (e.g. Schipper 1973, 1976). However, the development of
molecular phylogeny revealed that thisthw is unsatisfactory. Although new
family structure of théMlucoraleshas been proposed by Hoffmann et al. (2013)
there are still some clades with unresolved phylogenetic relationships that need
further sampling and more detailed multigene studies. Thigspecially
important within family Mucoraceae where several clades remain
paraphyletic (e.gThamnidium elegansirned out to be closely related with the
type species dflucor genus, that i81. muced®. Final revision of these clades
will probably leadto major name changes withifucorales.

Independently, molecular tools for species identification witucorales
have been developed. Walther et al. (2013) made an analysis of ITS barcodes
of 668 strains, representing 203 taxa of mucoralean fungi. T®eeidion, that
had been proposed as an universal DNA barcode marker for fungi (Schoch et
al. 2012), turned out to have enough discriminative power in most cases of
Mucoralesspecies. Thus sequences of alitgxes of these mucoralean strains
have also beeannotated in UNITE: unified system for the DNA based fungal
specieshttp://unite.ut.epAbarenkov et al. 2010), that is currently the largest
database of fungal ITS sequences assigned to a species level. It provides now
the easiest and the most efficievdy to connect any mucoralean ITS rDNA
sequence with reliable taxon name (K»I| | ¢

Worth noting is the fact that molecular species identification is currently
not possible for some species complexes sudh. adrcinelloidesor M. flavus
because of unclear species boundaries within these groups (Walther et al.
2013). For several years the production of zygospores (mating experiments)
has been used as a criterion of conspecificity (e.g. Schipper 1976). However,
parthenogemi formation of zygospores withiklucoralesis also well known.
Moreover, as species recognition by Genealogical Concordance Phylogenetic
Species Recognition (GCPSR) and Biological Species Recognition is difficult
to apply (because of the lack of known $&gopy markers or to the lengthy
period of dormancy of zygospores), the search for alternative methods of
species delimitation is still under way. Recently, compensatory base changes
(CBCs) in the ITS2 region have been suggested as molecular classifiers f
plants, animals and fungi, indicating with 93.11 % reliability whether or not
two organisms belong to distinct speci ¢
comparison of CBC analysis with mating experimentslircor circinelloides
complex are quite promisg. The presence of CBCs in some strains (e.g. from
forma griseocyanus might indicate that speciation is underway in this group
and that phylogenetic trdmsed approach poorly describes evolutionary
scenario within this gr ethe@netyddsased o ws ka e
approach was also tested to explain evolutionary history witdin
circinelloidescomplex. All strains identified to species or forma level formed
in this case well defined groups. All of them had also common ancestor,
although some othem represent intermediate stages, what supports previous
CBC analysis based observations. Finally, mdetailed studies on sexual
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reproduction in this group and comprehensive matius analysis are
necessary for a final evaluation of these new toelstel for species
delimitation inM. circinelloidescomplex

The study was supported by Polish Ministry of Science and Higher
Education grant NN_303 548 839.
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Kinetyka rozkgadu bPesidillem chtysogedumpr ze z s z c
Mi |l ena Adela PiNtek*, Jerzy DJuc

Katedra MikrobiologiPr z e my s gowe j i Bi otechnol
Wydziag Biologii i Ochrony $Srodowi sk
ul. Banacha 12/16,99 37 G- d F: *mil enapt @bi ol . un

Wzrost zanieczyszczenia Srodowiska w
Zzmi any Srodowi sty samyant uw@ad neN®, na@agat ywn

organizmy Uywe. Ogromnym probl emem dl a
organizm-w Uywych oraz przyrody wydajN
Di srupting Chemicals), czyl i zwi Nz ki Z a

Wedgdug Agencsjriod®@whskay USA (EPA USA) S
egzogenne naSl aduj Nce dziagani e hor mon

hamowal pewne receptory. Jednym z taki
wykorzystywany do produkcji wysokoj akos$S
dl a nitentozwyl s moc z k - w. Dobrym rozwi Nzani e

poszukiwanie bezpiecznych oraz naturalnych metod do eliminacji tego
zwi Nzku ze Srodowi ska.

Celem prakrye lyegnoi e zdol no SRenicillignn zyba st
chrysogenumiM 6358 do degradakcjbisfenolu A oraz jego wzrostu w
obecnoSci ksenobiotyku w podgoUu hodowl

C

Hodowl R mi kroskopowego P. gchrgsggbnam str znip
prowadzono na podgoUu Sabouraud. Anal
chromatografii cieczowej p oy NrazsoomeN (zL C ¢
MS/ MS) . StnUenie wyjSciowe bisfenolu A
wynosi go 50 mg/ | .

Na podstawie uzyskanych PRvghrysogenum wykaza
jest zdolny do efektywnego rozkgdgadu BPA
80% eliminacjatgo zwi Nzku w stosunku do abiotyc
Uzyskane wyniki wskazujN na moUliwoSi w

do efektywnej eliminacji bisfenolu A.
Badania finansowane z grantu z Narodowego Centrum Nauki w Krakowie,
nr UMO-2011/01/B/NZ9/0898.

The kinetics ofbisphenol Adegradation by Penicillium chrysogenum
strain
Milena Adela PiNtek*, Jerzy DQguc
Department of Industrial Microbiology and Biotechnology, Faculty of Biology
and Environmental Protection, 12/16 Banacha St9®R37G - d ¥
*milenapt@biol.uni.lodz.pl

The increase in environmental pollution in the last decade has resulted in
environmental changes exerting a negative effect on living organisms. An
enormous problem for the proper functioning of living organisms is posed by
EDCs (Endocrine Disrupting Chemicals). According to the U.S.
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Environmental Protection Agency (U.S. EPA), they are exogenous compounds
that mimic the effect of hormones that can stimulate or inhibit certain receptors.
This group includes bisphenol A useat the production of high transparent
bottles for babies or teats. A good solution to this situation has become the
search for safe and natural methods for the elimination of the compound from
the environment.

The aim of thestudy was taletermine the abtly of the filamentougungus
Penicillium chrysogenumM 6358to degrade bisphenol & the presence of
thexenobioticin the culture medium

The culture of thdilamentous fungud. chrysogenunwas conducted in
Sabouraud mediunThe analysis was dori® liquid chromatographgoupled
with tandemmass spectrometry (LC MS/MSThe nitial concentration of
bisphenolA in thegrowth mediunwas 50mg/I.

It has been showthat a strairof P. chrysogenunis capable of effective
degradation ofBPA. After 168 h the elimination of about 896 of the
compoundelative toabiotic control systenwas observedlhe results indicate
the possibility of usingthe strainIM 6358 for effective elimination of
bisphenolA.

This study was supported by the grant of the Nationalr€doi Science in
Cracow, Poland, no UMQ011/01/B/NZ9/02898.

Wpgyw zmiany warunk-w Srodowiska na p
Mi |l ena Adela PiNtek*, Adrian Sobo
Katedra Mi krobiologii Przemysgowe

Wydzi ag Birwmlnoggisir oidowmka, Uni wer sy
ul. Banacha 12/16,99 37 G- d F: *mi |l enapt @bi ol

Bisfenol A czyli 2,2bis(p-4-hydroksyfenylo)propaf BPA) j est zwi N
organicznym zbudowanym z dw-ch fenoli
z dwoma metylowymi grupami funkcyjnymi. Obecnie zaliczany jest do
zwi Nzk-w zaburzaj Ncych dziaganie ukg.
receptorami estrogenowymi, zabua j Nc r - wnowagfi hor mona
Wykazuje takUe dziaganie toksyczne dlI ¢
dla ryb i skorupiak-w morskich wynosi

Celem pracy bygJgo okreSlenie wpgywu I
degradaciji bisfenolu A.

Hodowl i grzyb-w strznpkowych prowad
Anali zy wykonano z uUyciem chromat o
tandemowN spektrometri N masowN (LC

bi sfenolu A w podgoUu wzrostowym wyn
stilUenia chlorku sodu wynosi g do 40 g/

Okr eS|l ono wFusarisn oxysporama s pod§o Uu Sabou
obecnoSci Na Cl i w przypadku braku chl
hodowl i z dodat kiem ksenobiotyku. N a
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stwied z on o, Oe skojarzone dziagani e ksen

stfinUeniach, dodawane do hodowl i ni e ogr
wyUsze stnUenia NaCl skutkowady ogranic
50 %. DIl atego teU w kol gjowamoetdapgiraddaj
bi sfenolu A w obecnoSci wybranego stnUe
ubytku BPA w obecnoSci Na Cl przebiega pc
niezawieraj Ncym dodatku soli. BiorNc |e
bi omasy wz awmki eardaziiNcym BPA i NaCl mo Un a

degradacyjna grzyb-w znacznie wzrosga.

Przedstawione wyni ki pozwal aj sNdzi i,
grzyby strzipkowe zachowuj N zdolnoSi do

warunkach takiamh- wak lberamiSdt yku jak i
Badania finansowane z grantu z Narodowego Centrum Nauki w Krakowie,
nr UMO-2011/01/B/NZ9/02898.

The impact of environmental changes orthe degradation ofbisphenolA
Mi |l ena Adela PiNtek*, Adrian Sobo G,
Department of Industrial Microbiology and Biotechnologwaculty of Biolay
and Environmental Protectioh2/16 Banacha St., P02 37 G- d ¥F
*milenapt@biol.uni.lodz.pl

Bisphenol AT 2,2-bis(4-hydroxypheny)propane(BPA) i is an organic
compoundcomposed ofwo phenolsinterconnected by a methyl bridgéth
two methyl functional groups. Currently,it one of thecompoundslisrupting
the functionof the endocrine systerbecause iteactsto estrogen receptqrs
interfering with body's hormonal balancét also shows toxicity to aquatic
organisms (LC 50 dose for marine fish and shellfish is from 1 to 10 mg/l).

The aim ofthe study was tdetermine the effect dfiaCl on the process of
microbialdegradation obisphenolA.

The culture ofilamentous fungiwasconducted inSabouraud mediunThe
analysis was dondy liquid chromatographycoupled with tandem mass
spectrometryThe nitial concentration obisphenoln thegrowth mediunwas
50 mg/l. The sodium chloride concentratiaas up to 4@/l.

Fusarium oxysporunbiomass growth on the Sabouraud medium in the
presence of NaCl and in the absence of sodium chloride and the control system
with the addition of a xenobiotic culture was observ@ased on the results
obtainedit was concludedhat thecombined effecof the xenobioticand low
concentrations oNaCl added tahe culturedid not limit the growthof fungi.
However, higheconcentrations oNaClresulted in dimitation in the biomass
increasdao about 5.

Therefore, inthe nextstage of tk studythe degradation dbisphenolA in
the presence dfelectedconcentrations oNaCl was examinedt was shown
that the kinetics ofBPA lossin the presence dflaCl wasthe same as ithe
control systemcontaining nosalt However, taking intoconsideration the
limited increase in biomads the systentontainingBPA andNacCl, it canbe
conductedhat the degradation ability of funigicreased significantly.

The studies have confirmed that tlwsedmicroscopicfilamentous fungi
retain the abily to degraddBPA in adverseconditions suclas the presence of
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both xenaobiotic and NaCl. This study was supported by the grant of the
National Centre for Science in Cracow, Poland, no UMO
2011/01/B/NZ9/02898.

PasaUerowi e na g aemwsachzDaglezjazelonani cy w
(Pseudotsuga menziekii jej symbionty mykoryzowe poza naturalnym
zasingiem wysthipowani a

Marcin Pietra¥, Anna Kujawd, Maria Rudawska
Yinstytut Dendrologii Polskiej Akademii Nauk

ul. Parkowa 5,60 35 K. r ni k; pognpripet r as @man.

l nstytut $rodowi ska Rolniczego i Le

ul. Szkolna4,60 00 Ko Sci an

Hi storia celowych [ przypadkowych [
tereny rozpoczinga sin blisko 500 | at
Zjawisko rozp zestr zeni ani a sin obcych i [
jednym z najwinkszych problem-w wsp-gc

Daglezja zielona Rseudotsuga menziesii Mi r b . ) Franco) v
naturalnie w P-gnocnej Amerycewnaal e ze
[ szybki wzr ost zostaga przeniesiona
Pogudni owe|j or az Europy. Obecnie dag
introdukowanych drzew na Swiecie. We F
si i gospodar c z o unkiemjocadd packofzeniayWwh Potsce t .
daglezja nie staga sin nigdy tak waUn
drzewnego, nNi emni ej jednak zostaga sk
las-w juU w XIX w. j ako ciekawy obi
zarzNdzmmzez Lasy PaEGstwowe roSnie bl
daglezjowych. 3
Przypuszcza sin, Ue w granicach na
zielona jest zdolna nawi Nzal symbiozh
grzyb- w. Gg-wnym cel emdgpr eoe mti ewavrsyzaeh
zZzbiorowiska grzyb-w mykoryzowych dagl
natural nego wystnpowani a, a p o drug
przeniesienia obcych gatunk-w grzyb- - w
daglezj N w Pol sce.

Badaniaz ost agy przeprowadzone w trzech
daglezjowych w Pol sce, rosnNcych w na
173 lata), Zdroje (wiek 162 lata) oraz Czaplinek (wiek 161 lat). Na tych
powi erzchniach pr-by korziemsmMei zpsesa
2013 roku. Dodat kowo wytypowane zost af
dagl ezj i zielonej, z kt-rych pr-by pot
jakoSci owa zbi orowi sk grzyb-w mykory
wykorzystaniu metody orfologicznej obserwacji mykoryz oraz molekularnej
identyfikacji w oparciu o sekwencjonowanie fragmentu ITS rDNA.
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W badaniach wyr-0Unionych zostago 70 mc
takson-w grzyb-w mykoryzowych. Bogact w
taksonpmwzewiczeniu na pr - bn or az maksyr
badawczej . Naj c z i sGesozcpaum geophilyrifylopilus mi bygy
felleus Lactarius rufusoraz grzyby z rodzinyThelephoraceaeW trzech z

oSmiu badanych pl antacj.i -sgtnwei cenrod z o n 0
ameryka@E ki ego maSilus lake) .d afydrezwmoaveghi qr o\
grzyb-w mykoryzowych starych -ldimichewostan

pl antacij.i charakteryzowagy sifi obecnoSc
gr zyb- - w, RussiaatrorbibensR. pectinataCortinarius croceusub
Tomentellastuposa Na kor zeniach dagl ezj i rosnNcy
raz pierwszy w Pol sce zosTomeftallaand not owan
Prezentowane wyni ki pwrkaazz ug N,d a ke e znjaNve ¢
wprowadzone grzyby z | ej naturalnego za
komponentu zbiorowiska | ej grzyb-w myko
mykoryzowe daglezji pochodzNce z natur al
jako pwsaUem gaph, a nie jako niezbnidni
przyczyniajNcy sin do ekspansji tego g
Przeprowadzone badania mogN byl postrz
zielonN w polskich | asach

Fare dodgers or partnersin good deali Ectomycorrhizal assemblages of
Douglas fir (Pseudotsuga menzieyin invasion range
Marcin Pietra¥, Anna Kujawd&, Maria Rudawska
lnstitute of Dendrology Polish Academy of Science
5 Parkowa St., P62-0 3 5 K - mpietrak@mari.poznan.pl
%Institute of Agriculture and Forest Environment, Polish Academy of Science
4 Szkolna St., P40 00 Ko Sci an

The history of organisms introduction have begun about 500 years ago,
after America discover. Nowadays introductions and spreading of foreign and
invasive organisms is one of the most important problems in nature
conservation. One of the most planted tree species in the world is Douglas fir
(Pseudotsuga menziegWirb.) Franco). This tree occurs naturally in North
America, but because of its fagowth and good wood properties it has been
cultivated outside of its native range, in Europe and South America for almost
200 years. In France and Germany, Douglas fir has become one of the most
important tree species. In Poland this species did not bigmificant position
for timber production, anyway was successfully introduced fhc&@tury as a
forestry research subject. Currently, in total almost 5,000 ha of Douglas fir
forests grow on areas managed by State Forests National Forest Holding. In
nawural range Douglas fir is capable of forming mycorrhizae with as many as
2000 species of fungi. The main objectives of this study is 1) to describe
ectomycorrhizal (ECM) fungal composition of Douglas fir outside natural
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range and 2) to assess potentialuence of foreign ECM fungi assembled
with Pseudotsuga menziesii Poland.

Oldest Douglas fir stands located in three forestry commissions has been
investigated: Nowe Ramuki Forestry Commission, {ag@ years), Zdroje
Forestry Commission (agi62 years) and Czaplinek Forestry Commission
(agel6iyears). From each study field rasamples has been taken in late and
spring and in autumn 2013. Additionally eight approximatelyy@érs old
plantation of Douglas fir were studied in late autumn 2013. The ECM
community composition naturally colonizing Douglas firs roots was described
using compilation of morphological and molecular approach. Molecular
identification of ectomycorrhizas has been performend based on PCR and
sequencing of the ITS of rDNA.

Altogether 70 morphotypes, represent 35 ECM taxa, has been distinguished.
The species chness ranged 4 and 9 species per sample and site, respectively.
Most frequent taxa wer€&enoccocum geophilyriylopilus felleusLactarius
rufus and members of thelephoroid fungi. In case of analyzed old forests any
foreign ECM taxa has not been found. three uot of eight 2@ears old
plantations mycorrhizas of North American speci&siillus lakej were
identified. Ectomycorrhizal assemblages of Douglas fir old forests, as well as
plantations are characterized by high number of rare and endangeradl fung
species e.g.Russula atrorubensR. pectinata Cortinarius croceus or
Tomentella stuposa | n L ut - wkomentplla almhasadéen m@aorded
for the first time in Poland. Presented results show, that even if alien fungi has
been introduced with Da@las fir to novel range, they should be regarded as a
if are dodger so, because Douglas fir i S
fungi. This study is also a vote pro Douglas fir in Polish forests.

Przywracanie nadrzewnych grzyb-w c¢h
exsiudo Srodowiska przyrodniczeg
Jacek Pintka
Katedra Ochrony Lasu i Ekol ogi i,
Szkoga Gg-wna Gospodarstwa Wi ej]
ul. Nowoursynowska 166, 6287 Warszawa; jacek_pietka@sggw.pl

W rozporzNdzeniu Ministra $rodowi ska
i ko wystfpujNcych grzyb-w objAatych
65) pojawi g sin zapis zezwal aj Ncy n
zywracaniu gr 2ysitudeSrzo dwoawiusnkkas wpr zy r o
zenoszeniu grzyb-w zagroUonych na n
i ko wystnpuj Ncych grzyb-w nadrzewny
siA pozyskal do bada® za zgodN z Mir
gatunki: Bondarzevia mesenterica(Schaeff.) Kreisel, Fistulina hepatica

(Schaeff.) With., Fomitopsis rosea (Alb. & Schwein.) P. Karst.,Grifola

frondosa (Dicks.) Gray, Hericium coralloides (Scop.) Pers.,Hericium

flagellum (Scop.) Pers.Meripilus giganteus(Pers.) P. Kats oraz Sparassis
crispa(Wulfen) Fr.
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Przeprowadzono szereg bada® | aborator
Fitopatol ogi i LeSne,j SGGW) [ terenowyc|
SGGW w Rogowie oraz NadleSnictwa ZagnaG
grzybni pozyskanjt gatunk-w grzyb-w nadrzewnych
LZD w Rogowie oraz NadleSnictwa Zagna E:
grzybni N ww. gatunk-w grzyb-w gNcznie 8
50 wagdgk-w drewna. I nokulacja Uywych dr
przypadku:B. mesentericeF. rosea H. flagellum H. coralloidesi F. hepatica

poni ewaU we wszystkich Scifntych drzewac
grzybnin wszczepionego gatunku.FDodat kov

roseg H. coralloidesi F hepatcaze sztucznie i nokul owan
dr ewna. Wy ni ki reizol acij.i zostagy pot wi
bi ol ogi i mol ekul ar nej (PCR) . PM: by i nok

giganteus G. frondosai S. crispao k azagy si A niee sk uit, e cizth e .
istotnym czynni kiem decyduj Ncym o ni ski e

pozi om WllgotnoSC| dr ewna w okolicach
przyszgoSci nal eUy prowadzil dal sze bz
ochrony tych gatugkhwogrzybBww:-chfowi dks
rol n wil gotnoSci drewna w procesi e k ol
chronione.

Wy ni ki i ndywi dual nych efekt -w biotyczn
|l aboratoryjnych (w tym analiz genetyczn
chronionych mogN ulegal w bezpoSredniej
wi el oma grzybami z klasy Basidiomycetes

samym substracie (gatunku drewna). Do najbardziej agresywnych
konkurent-w gr zyb - wSteredmr hrsiumoHypgorylon nal e UN:
fragiforme Phlebiopsis giganteaBjerkandera adustaHeterobasidionsp.,

Coniophorasp.

Czyste kultury badanych nadrzewnych gi
przechowywane w | aboratorium Zakgadu M,
SGGW. Kulturyt e st anowi N swoi sty bank gen-w i
wykorzystal przy ©planowaniu dziagaE& z

nadrzewnych w lasach.

Reintroducing protected lignicolous fungi cultured
ex situto the natural environment
Jacek Pintka
Department of Forest Protection and Ecology, Faculty of Forestry
Warsaw Univeristy of Life SciencésSGGW
166 Nowoursynowska St., Fi2-787 Warszawa,; jacek_pietka@sggw.pl

The ordinance of the Minister of Environment of 2004 on the protection of
wild fungi species (Journal of Laws of the Republic of Poland of 2004 No. 168,
item 1765) contains a provision that allows for conducting activities consisting
in reintroducing fungi cultured ex situ to the natural environment and moving
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endangered fungi to newdations. The specimens of the following wild
growing tree fungi species that are on the list of strictly protected species in
Poland have been obtained for research (which required the permission of the
Ministry of Environment): Bondarzewia mesentericgSchaeff.) Kreisel,
Fistulina hepatica(Schaeff.) With.,Fomitopsis rosegAlb. & Schwein.) P.
Karst., Grifola frondosa(Dicks.) Gray, Hericium coralloides(Scop.) Pers.,
Hericium flagellum(Scop.) Pers.Meripilus giganteug(Pers.) P. Karst. and
Sparassisiispa (Wulfen) Fr.

A number of laboratory tests (Institute of Forest Mycology and Plant
Pathology of the Warsaw University of Life SciendeSGGW) and field

research (Forest Experiment al Station
Mi Es k F or e sawve b&en eondsidated usisig the Imycelia of lignicolous
fungi . In tree stands of the FES in R

inoculants consisting of the mycelium of the above listed fungi species were
inoculated onto 80 trees in total, whereas inthe®s k For es't Di vi s
logs were inoculated. The inoculation of growing trees proved successful in

the case ofB. mesentericaF. rosea H. flagellum H. coralloidesand F.

hepatica as in all sample trees that were cut down the active myceliaof th
inoculated fungi species were found. Additionally, it also proved possible to
reisolate the mycelia ofF. rosea H. coralloides and F. hepatica from

artificially inoculated wood logs. The results of reisolation were confirmed

with the aid of molecular blogy (PCR).

The attempts to inoculate trees and tree logs with the mycelid. of
giganteus G. frondosaand S. crispa proved unsuccessful. Seemingly, a
relevant factor determining the low rate of success of artificial inoculation was
the level of wood dapness in the proximity of the inlet holes. In the future,
further studies should be conducted focusing on the possibility of actively
protecting those fungi species, paying more attention to the role of wood
dampness in the process of substrate colonizétyahe protected fungi.

The results of individual biotic effects, field and laboratory experiments
(including genetic analyses) indicate that protected fungi species may lose in a
direct competition for nutritional base against many fungi representmg th
class Basidiomycetes that naturally occur on the same substrate (i.e. the same
tree species). Among the most aggressive competitors competing for
nutritional base against the protected fungi species are the follo@i@gum
hirsutum Hypoxylon fragifome Phlebiopsis giganteaBjerkandera adusta
Heterobasidiorsp., andConiophorasp.

Pure cultures of the studied protected tree species are presently being stored
in the laboratory of the Institute of Forest Mycology and Plant Pathology of
the Warsaw University of Life SciencésSGGW. Those cultures constitute a
kind of a gene bank andawy be utilized in the future while planning activities
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connected with active protection of forest tree fungi.

Analiza funkcjonalna i molekularna transportera siarczanowego AstA
w grzybowym patogenie ziemniakdusarium sambucinum
Sebast ilaHanndsia gvs yHebanawicZ, Mar zeha SieEko
Renata Natorff Joanna S. Kruszewska
lnstytut Biochemii i Biofizyki PANuUl. P a wi Es k i 40 Warsgava 0 2
l nstytut Hodowl i 76008 Rohinkh&oszglinaa c j i RoSI

Bi agko Ast A ( Al tamesportes)t repregentuj& unleZnany e Tr
dotychczas typ transportera dla siarczan
permeaz alantoinianowych Dal® { § sy k et S&en Rodwj)Ncy bi
Ast A ulega ekspresj.i w  Aspergilluariidalandr g godu
Naj bliUsze homologi tego genu wystnpuj N
grzyb-w nit koRezizojmycdinad | tgliiyaecmu od siebi e €
( r z Badarialesi Eurotialeg , kt -rych wsp-InN cechN,
wyj Nt kamigenjnesStt matbec roSlin. SN to g
uprawnych, reprezentowane przez dotychczas zsekwencjonowane gatunki:
Fusarium  graminearum (Giberellazead, F verticilioides (Giberella
moniliformig, F oxysporum Nectria haematococca(Fusarium solari
Verticillium albcatrum V.dahliae, Septoria musiva, Leptosphaeria maculans
Homol og Ast A wystfipuj e Chaeibmiumgokosuml ol i t yc
wyrzNdzaj Ncym znaczne szkody w przemySlI e
ludzkiego patogendNeosarbrya fischerj u nieszkodliwejPodospora anserina
wystfipuj Ncej w odchodach kopytnych zwier
u ent omobi ok on Meataphizinmyzielona muskardyna). - w

Gr upa grusarigrbsp.w. in F sambucinunt z y n i szBosyawd n e

uprawach ziemni ak - w, a Srodki ochrony

Zasadniczym problemem w walce z grzybowy
podobi e®Etwo metaboliczne oraz biagkowe

Celem projektufujnkst i okija@a&iNenpegdni Ast
infekcyjnoSci i zasiedlania ro&%liny pr:
sambucinum W szczeg-|l noSci apth Zrangkrypmgehuant y de
FsastAul ega znaczNcej derepresji westzai nf ek

regulowany podobnie do ortologa®znidulans Badani a cytopl azmat:
transportera wykazagy udzi ag konser wowa
siarczanu. WyjaSnienie biologicznej funk

przystosowania metabicine patogenpodczas i nfekcji roSliny
mi ej sca uchwytu dla potencjalnych fungi c

156



Functional and molecular analysis of AstA sulfate transporter in potato
fungal pathogenFusarium sambucinum
Sebast ilaHanndsiagvs yHebanawicZ, Mar zeha Si e E&ko
Renata Natorff Joanna S. Kruszewska
Yinstytute of Biochemistry and Biophysics PAS
5a Pawi Es k(2-20¢ Wars3awa , PL
2The Plant Breeding and Acclimatization Institute (IHAR)
PL-76-009 Bonin k/ Koszalina

AstA protein (alternative sulfate transporter) represents a little known type
of sulfate transporter, belonging to an extensive and poorly characterized
family of allantoate permeases Dal5.Aspergillus nidulanghe astAgene is
under the control of Sulf Metabolite Repression (SMR» i gsy k et al
The closest homologs dstA are frequent in evolutionarily distant fungi
belonging to thePezizomycotinasubphylum which exhibit similar plant
pathogenicity. They are mostly crop pathogens represenyedspecies
sequenced for nowEusarium graminearuniGiberellazeag, F. verticillioides
(Giberella moniliformi$, F. oxysporum Nectria haematococcdFusarium
solani), Verticillium alboatrum, V.dahliae, Septoria musiva, Leptosphaeria
maculans AstA homologue is also present in: cellulolyti€haetomium
globosum detrimental for paper industryppportunistic human pathogen
Neosartorya fischerias well as in harmled3odospora anserindabitating
cattle dung, and also is present in entomobioobrftingi like Cordyceps
militaris andMetarhiziumanisopliae(green muscardine).

Fusariumsp. fungi, likeF. sambucinumcontribute to serious devastation
of potato crops and increase the cost of cultivation due to the application of
pesticides. Due to thsimilarity on the metabolic level between pathogenic
fungi and the host, there is a problem with efficient plant protection.

The aim of this project is elucidation of AstA function upon infection and
colonization of potato tubers by the fungal pathodarmsariumsambucinum
and byits astAdeletion mutant. We have observed a high expression level of
astAin infected potato tubemnd its regulation by SMR as /& nidulans

The study also involves the identification of amino acid residues crucial for
sulfate binding and transportation by the generation of point mutations and
uptake analysis. Elucidation of the biological function of AstA will help
understanding of fungal pathogenic adaptations upon changes in plant host
metabolism and definition of a newgpnising target for a potential fungicide.

Pi gsyk, S. ., Nat or ff , 20R7.Sulfat® tramgmtaon, M. ,
Aspergillus nidulans A novel gene encoding alternative sulfate transporter.
Fungal Genet Biol., 44(8): 71B25.
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Badania zdrowotnoSci buka zwyczajnego
we Wrocgawi u
El Ubi et a ! Ratakgnk Nowi& Maciej Rdzanek
Zakgad Fitopatologi.i [ Minkversytetg i i |, Kat e
Przyrodni czypl.vaanwaildzki 24g,H368Wr, 0 c g a w
’‘Generalna Dyrekcja Las-w Pa@Estwowyc
Zesp-g Ochrony Lasu we Wr8b@daWioacgaw. G

Buk zwyczajny Fagus silvaticad. . ) j est jednym z naj waUn
drzew | i Sciastych w Europjiemodemeviztga InmN
syl wetkn pegni on r-wnieUO waUnN roln w
oczyszcza powi etrze, chroni przed up a:
pkot’ecznym organi zmom. Badania zdrowot

rosnNcego w Par ku cRjoagwmi duni prwzyeamp rwewadrz @ n o
2013 roku. Celem bada® bygo ustalenie p
zdrowotnego.

N a podstawi e przeprowadzonych ogl ndz
pogarszania sifn stanu zdrowotnego winnks
wacharzowiec olbrzymi i Meripilus giganteus (Pers.) P. Karst. (syn.
flagowiec ol brzymi, UOagiew ol brzymia).
ochronN ScisgN. W Parku Pogudni owym we
osgabione przez r-Une crzagzigjrmarkve. Jego ot y ¢ z n

owocni ki wyrastagy naj cznsSci ej u pods
uszkodzonych, rzadzi ej martwych dr zew. I
od 30 do 80 cm.

Na jednym z drzew, nemar t wym egzempl arzu buka stw
drobne, kil i st e owocowani a pospolitych gr

rozkgadaj Ndgoodttriacocaneéers.) Rossman & Samuéls
gr uzgek , dNeckia cinpabarinayTode) Fr.i gr uzgek ,cynobr ow
Hypoxylon fragiforme(Pers.) J. Kickxi drewniaks z k ar gat ny. SN to

saprotroficzne, bardzo powszechne w Eur
cagy rok na drzewach 1li Sciastych r-Unyc|
martwym drewnie drzew |iSciastych, gg - w
gagmdi.acCzinsto roSnie w towarzystwie wro
nal ey do grzyb-w, kt-re jako pierwsze
Podczas Wi zj i terenowej pobrano fragr
wymi enionych grzyb-w w celu ich identyfi
Nanbi egach korzeniowych jednego z buk: - w
Zi [ konar -w obecne byggyPholiat@sguairokai gr zy b
(Vahl) P.Kummi gus kwi ak nastroszony. Gatunek t e
na cagym obszarze, garawmo RaSmiieduna jmk
drewni e, l ub u podstawy pni Oywych dr ze
stych, jednak na iglastych duUo rzadzi ej
Na opanowanych przez niego drzewach doS

zhnad r ewn a, kt -ra w ci Ngu kilku | at niszcz
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European beeches health research in
Poland

El Ubi et a ! Ratakgnk Nowi& Maciej Rdzanek

Wr ocgaw University of Environment
Department of Plarrotection, Plant Pathology and Mycology Division

24aGrunwaldzki Sq., P1533 6 3 Wr oc g aw
Forestry Pr ot ec tGereral Difeetarate of State\Worests i a w
Warsaw90 Grunwaldzka St., PRRO-3 57 Wr oc gaw

European beechragus silvaticd..) is oneof the most important deciduous
trees in Europe. Because of its large proportions, its monumental silhouette
also plays quite a role in urban aréais cleans the air, protects from heat and
gives shelter to many helpful organisms. The health resear&uroipean
beeches growing in Wrocgaw Park Pogudr
The purpose of the study was to determine the cause of a worsened state of
health of aforementioned trees.

Based on observations it has been determined that the causesehingr
health state of most of the studied European beeches was presence of
Meripilus giganteugPers.) P. Karst. This species is under strict protection in

Pol and. I n Wrocaw Park Pogdgudniowy it
factors of biotic and abiati nature, rarely dead onésits fruiting bodies
usually rise out of trunkés bases, be

spanning between 30 to 80 cm.

On one of trees, a dead specimen of beech, fructifications of common
saprophytic fungi decompogjirwoodi such asNeonectria coccinedPers.)
Rossman & Samueldyectria cinnabarina(Tode) Fr.,Hypoxylon fragiforme
(Pers.) J. Kickxi were found. Those species being widespread in Central
Europe, they grow throughout whole year on many types of decidiers
The last mentioned fungus grows on dead wood, mainly beech (on its trunk
and branches). It is very often accompaniedltametes hirsutewhere in a
tandem these two organisms are first in line to start the dead wood
decomposition. During the fieldor Kk pi eces of treebds bar
were collected for identification purposes.

On the rootods inflows of one of the
and boughs dying, fruiting bodies Bholiota squarrosgVahl) P. Kumm were
found. The species is common across Polantboth in highlands and
| owl ands. It grows on fallen tiees ol
deciduous and conifers, however less frequently on the latter ones. It appears
in clusters fom summer to autumn. On trees affected by the fungus a white rot
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sets in quickly, which in a short period
complete decay.

Bi or - UnorodnoSi potencjalnie alergogen
izolowanych z fermy drobiarskiej
Kinga PlewaTutaj
PaEGstwowa WyUsza Szkoga Zawodowa i m. An.
ul. Zamkowa 4,58 0 0 Wa §Kplewa®@mwvsz,com.pl

Wsp-Jgczesna hoeswl 2 nawizéltyht Fr - djem wi
grzyb-w pleSniowych, ok th- rwecddadrgpribowadlkidNa d us
oddechowego. Prawi dgowa identyfikacja pc
jest niezwykle istotna. Jednak tradycyjne metody diagnostyki mykologicznej,
oparte gg- wni e na <cechach mor fol ogi czn

wyzwaniem,arsweciedl idséty mykol oga. Ni e z
precyzyjne, ze wzglindu na obecnoSI w
grzyb-w z r-Unych grup taksonomicznych.
bygo okreSlenie bior-Unorodnobai grzyb
powietrza fermy drobiarskiej, zZ wykorzy
diagnostycznych, jak i technik biologii molekularne;j.

Pr-bki powietrza pobierano na podgdoUe
zderzeni owej, wykor zyst ujploDdirmyMerck. ego cel

Zakres mor fol ogicznych bada®& mykologi c
grzyb-w pleSniowych, kt -re Wymagls gy w t

i nkubacji. Di agnostyka mol ekul arna opar
amplifikacji r eRjélektroforezle TsBkwenejdnavdrii. P C

W niniejszej pracy oznaczono i wyizolowano DNA z 95 problematycznych
szczep-w grzyb-w pleSniowych. Wy ni ki an
region | TS dobrze sprawdza sifn w syste
Sniowyaclhpoziomie zar - wno Badadezopgrtena j ak t €
analizie dgugoSci fragmentu I TS, jak i
nych pozwolidgo na zidentyfikowanie 76 s
r-wnieU 19 do poziomomychdgaguep Wwhnkaked

wano do 2 gromadZygomycota przedstawicielem jednego gaturiRbizopus

oryzaeoraz Ascomycotaeprezentowanej przez cztery klagurotiomycetes,

do Kkt - -rej pr AspengidluseEth&ricelladPdnicitiuimeSordario-

mycetez rodzajamiFusarium, Lecanicilium, Hypocrea, Scopulariopsis, Cha-

etomium, Arthrinium Dothideomyceteg r epr ez e nt a flada-mi rodze
sporium, Davidiella, Coniothyrium, Alternaria, Ulocladiyiireotiomycete$ z

jednym tylko izolatem zaklasyfikowanym dodzajuBotryotinia. Wi Ak s z 0 S

wyi zol owanych gatunk-w to potencjalne al
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Biodiversity of potential allergenic airborne moldsisolatedfrom
the poultry house
Kinga PlewaTutaj
The Angelus Silesius State School of Higher Vocational Education
4 Zamkowa St., P58300Wa g br zych; kpl ewa@pws z.

The production of poultry has proved to be a significant source of different
kind of molds. Therefore farming objects could be considered for the
important reservoirs in the etiology of respiratory dses and as potential
habitats for opportunistic agents responsible different fungal infections,
primarily irritations, allergies and toxic effects.

Detection and their identification is very important, because it provides
significant information about theroperties of the strains. Conventional
methods for fungal identification are primarily based on morphological
methods, which can be challenging even for a mycologist, due to the
taxonomically high divergence of these microorganisms. For that reason, the
aim of this study was to determine the taxonomic diversity of airborne fungi
residing in the air of poultry houses using the combination of microscopic and
genetic analyses.

The air analysis was performed by the impact metiver¢k MAS-100
KgaA, Darmstadt Germany using a Sabouraud culture mediufiihe plates
were incubated i¥ days at 2& and after that the dominant fungal species
were inoculated on the special media culture (CYA, MEA,-I8; Czapek
Dox) and identified on the basis of color, textureogmaphy of the culture,
smell of the colony, color of the reverse of the colony and the presence of a
diffuse color pigment. Microscopic features of the fungal colonies, i.e. the
presence of macroconidia and microconidia, their shape and appearance were
identified later. The next step of identification was using molecular methods:
DNA extractions, amplification of ITS region using pair of primgr® G -( 5 6
TTACGT CCC TGC CCT TTG TA30) and LS266 (5@GCA TTC CCA AAC
AAC TCG ACT G3 0609el,electrophoresisndDNA sequencing.

In this study identified and isolated DNA from 95 fungal problematic
strains. Results obtained from the molecular analysis ITS allowed to
identification of those strains not identified microscopicallge study based
on the analysis ofTS region hasenabled to identify 76 fungal strains to
species level and 19 to genera levidie most of the isolated strains identified
in both methods classified to two phylurdygomycotawith one species
Rizopus oryzaeand the Ascomycota represented byfour classes:
Eurotiomyceteswith the Aspergillus, Emericellaand Penicillium genera;
Sordariomycetesvith the Fusarium, Lecanicilium, Hypocre&copulariopsis,
Chaetomium, Arthriniungenera;Dothideomycetewith representatives of the
Cladosporium, Daviglla, Coniothyrium, Alternaria, Ulocladiumgenera
Leotiomycetes with only one species belongedBotryotiniagenera.

The majority of these species are known as the potential respiratory
allergens. For exampleRenicilium and Cladosporiumare recognizeé as a
causative agents of fungal allergy and pulmonary infections. On the other hand,
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the presence of potential pathogens from the géspsrgillts poses a risk of
invasive aspergillosis in farm workers and those living in the proximity of the
farms. Weshould also emphasize thalternaria which was identified in the

air is one of the most common fungi associated with asthma.

Wpgyw r-Unych koncentracji grzyb-w pato
przndzi or k aTetmahyohuseutticaev c a
Tomasz Pytlak
I nstytut Ochrony RoSlin, PaGEstwowy

ul . Wgadysgawd 18 Pozha 0, 60

Przfidzi orek chmiel owi e eg opsopsoidaadraz yz n avbozUm
wSr-d nich wyr-Unii zar-wno roSliny wi
podaj N ®stdfajciw | atach prznindziorKki st a
w uprawach burak:- - w. Zwal czani e chemiczn
Zzawsze | est skuteczne, poni ewalU oprysk
grupy chemicznej mo Ue prowallzii k- wdo A
odpornych. Potencjal nym rozwi Nzani em
bi ol ogicznie <czynnych. JednN z moUl i wo
patogenicznych, kt -re pozwol i dgyby ogr a
|l iteraturze moUna znaheifh wrepararzwkgap
na grzybach. Wy kor zy st ujBeauveriabassimnani ch t a
Lecanicilium lecanii, Isaria fumosorosea.

W tych badaniach wykorzystanoB. 4 i zol a
bassiana, L. lecanii, |. fumosorosea Pecilonyces lilacinus. Roztocza
pozyskane =z wupraw buraka cukrowego, Z0S
opryskane zawiesi nami zar odn®kio,w. Wy kor
nastfipnie obserwowano SmiertelnoSi przhnc

Naj wi AkszN skut ec graybab.ilecaniywkanzeat@cjig at un e k
zarodn? knl w Woraz ze wzrostem koncentrac]
mal aga. R-wnieU wysokN 8.rhassiand1@/mih o S| p O W

w przypadku tego grzyba, wr az ze wWzro
Smi eotSé|l obiekt-w rosga. Pozostage dwa
poni Uej 50% SmiertelnoSci prziadziork-w,
skutecznoSci N wyunasar@s@w sk oin cgeantturnaeckj i zar o
10°/ml.

The influence of different concentrations of pathogenic fungi on mortality
twospotted spider miteTetranychus urticae
Tomasz Pytlak
Institute of Plant ProtectioihNational Research Institute
20 Wgadysgawa -6Wigd®drkazmra &, PL

Mite has aconsiderablenumber of plant hosts. We may distinguish
perennialsand annuals According to sourcedn the last few yearspiders
have become aerious problem ieet Chemical elimination othe pestin
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these crops is not always successfusince the aplication of the active
substance$rom onechemical groupmay resultto the selection ofesistant
specimensA potential solutionis the useof biologically active compounds.
One possibilityis the use ofpathogenic fungi which would reduce the
population ofmites.In the literaturecanfind many examples dbrmulations
basedon fungi It is usedin them such speciesike Beauveriabassiana
Lecaniciliumlecanii Isariafumosorosea

In these studies thase of 4pathogenic fungisolates ofB. bassianalL.
lecanii, I. fumosoroseand Pecilomycedilacinus. Mites obtained fromsugar
beet cropswere put on beet leafand sprayed withsuspension®f spores
Concentratiorwas used.(?, 10°, 107, and therobservednortality mites

The highest efficiencyshowed a species of fungus L. lecanii in
concentrationof spores 10°/ml, with increasing concentration of spores
decreased mortality mite. Alsdhe high mortality rateresultedfungus B.
bassiana(10/ml) in the case of this funguswith an increase in the
concentration of spores mortalippjectsgrew. The other two species of fungi
resultedess than 50% mortality of mites in each variant. The smallest efficacy
showed species |. fumosorosea in the concentration of spotes.10

Ocena tempa wzrostu liniowego grzybnRhizoctoniasolanna r - Uny c h
podjgoUach hodowl anych
Maci ej Rdzanek, EI Ubieta Pl Nsk
Zakgad Fitopatologi. [ Minkversytetg i i , Ka
Przyrodni czyplvwaunwaldzki 245,&3/6 8 , Wv o c §

Rhizoctonia solanj e s t polifagicznym grzybem,
wielu roSlin, w tym roSlin uprawnych.
upr awi e zi emni aka, gdzi e powoduj e ro

wskazanie podgoUae skith rdeo ntaB.commivie j g rnzay
warunkach laboratoryjnych.

Ocenf intensywnoSci wmrdasiha i Ghygwhc
podgoUach hodowl anych przeprowadzono
Fitopatol ogi i [ Mi kol ogi i Uni wBor syt et

bada@® wykor zRy solarwygizloveazy @ ziempiaka. W badaniach
uwzgl ndni ono 8 r-Unych podgko hodo:

kukurydzi aiDdxa,Czamek i na, zboUowN, ‘
Sabourauda oraz poUywki zhoechmwlan:zgamzNyt
prowadzono na podgdgoUu PDA. Nastninpni e :
kr NOki o Srednicy 1 c¢cm, kt-re wykgada
9 c¢cm z odpowiednim podgdoUem. Od momen
kol onii na o&GyUdw mo a&sgtpidpdajcnhnyz4 a U do

osi Ngnincia przez grzybnin Srednicy s
powt - rzeniach. Po 15 dniach od inokul a
na poszczeg-lnych poUywkach pd&demwni e

PDA, w celu ocenienia wigoru kol oni. Z

Uzyskane wy n iR solaninajbamzepijteNsywnyivei bujnym
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wzrostem odznaczag sifn na podgoUu PDA.
Srednicin szal ki w 6. dni uu bmeg sdgalkiok ul ac|j
osi Ngniigy kol oni eoxa,analtpzovdyd,kikaadtany®i a p e k

Sabourauda przy czym na R.edagrodar &kutkai§ a d :
sin w postaci pojedynczych, hialinowych
doSwi adczgsfgabrepgnaapoUywce Martina, o
Srednicin 9 c¢cm po 9 dniach odR somdkul acj i
odznaczaga sin na poUywce zboUowej, na
brzeg szal ki po 9 dniach.| tPor poaowod o {d
PDA, Uadna z kultur nie wykazywaga zmn
kultury R. solanipr zeszczepione z r-Unych podgoU
ziemniaczane osi Ngnigy brzeg szal ki po ¢

Na podstawie uzys@&@ampthawghiwkewdbada i
przebadanych podgo UR. samaijjd stp sepodhy adlbe hRRIA.v

Evaluation of linear growth of Rhizoctonia solanimycelium on various
culture media
Maci ej Rdzanek, EI Ubieta Pl Nsko\
Wr oc § aw UnEnwranmentaland Life Sciences, Department of Plant
Protection, Plant Pathology and Mycology Division
24aGrunwaldzki Sqg., P1533 6 3 Wr oc g aw

Rhizoctonia solanis a polyphagous fungus, the perpetrator of serious
diseases of many plants, including crops. Particularly important role fungus
plays in potato, where it causes collar rot. The aim of the study was to identify
the medium, which is best suited for thetimaltion of the fungusR. solani
under laboratory conditions.

The evaluation of the intensity d®. solani mycelia linear growth on
different culture media were performed in the laboratory of the Plant
Pathology and Mycology Division at the Wroclaw University of
Environmental and Life Sciences. The study used a strdi sblaniisolated
from potato. The sty included 8 different culture media: malt extract, corn
meal agar, CzapeR o x , Martin, cereal medi um by
[1977], Sabouraud medium, Ag&abouraud medium and potato dextrose agar
(PDA). Initially, the culture of the fungus was carriedt on PDA medium.
Then, from the twaveek old culture disks with a diameter of 1 cm were cut
and placed on the center of a 9 cm Petri plate containing a suitable medium.
From the moment of inoculation, colony diameter was measured on each
medium at 24 hauintervals until the colony diameter reached the edge of the
plate. The experiment was performed in 5 replications. Fifteen days after
inoculation, the mycelium disk cut from the culture on each medium was
transferred again at the PDA medium to assesdifferent media colonies
vigor.

The results indicate th&. solanihas the most intense linear growth on the
PDA medium. Fungus on this medium reach a diameter of the dish after 6 days
from the inoculation. On the same day the colonies reached the etige o
plates on CzapekRox medium, malt extract, corn meal agar and Sabouraud

164



medium.Rhizoctonia solancolony on the corn meal agar was growing in the
form of single, hyaline hyphae. The strain used in the experiment had the
slowest growth rate on a Martmedium, the colony growing on this medium
reached a diameter of 9 cm after 9 days from the inoculation. Equally weak
growth of R. solam was observed on a cereal medium on which the colony
reached the edge of the plate after 9 days. After culturestraasderred back
on PDA medium, none of the cultures did not show a reduced vitality. All the
cultures ofR. solanifrom various media transferred to the PDA medium again,
reached the edge of the plate after 6 days.

On the basis of obtained results it danconcluded that among the tested
media, best for rearing. solaniis a PDA medium.

Partnerzy trufli letniej ( Tuber aestivuniittad.)

Aleksandra Rosé&ruszeckd Dorota??Hil szcza@Esk
Hanna Szmidfa Katarzyna Sikora 5
Zakgad Oc,iZraoknfy dLlaosgui i Lasu i Gowi e

Instytut BadawBrgciLeSabmejwam®RasBmkoci n
tel.. 48 227 150 353ax: 48 227 150 55*A.Rosa@ibles.waw.pl

Trufl e sN podziemnymi gr zybami nal e
Pezizales. Grzyby te rozwijg N sin jedynie w bardz
symbiotycznych relacji. Wr awi e kaUdym stadium rozw
innymi formami Uyci a, mkdpdgazzany. Nc r oS!l i n

Niekt-re gatunki trufli sN bardzo c:
Jednymz nich jest trufla letniaTuber aestivunVittad.) Trufla letnia tworzy
symbi ozn mywcerlyomawNg a2z unk ami Qlercue w i k
robur, Carpinus betulus, Quercus petraea, Corylus avellana, Fagus sylvatica
Tilia cordata.

W owocni kach trufli rozwijajN sifn ba
Maj N one wpgyw na rozw-j owocni k-w i
wydzielany przez trufle zapach. I nten
zwierziita |l eSne (ewel ehki ¢, #zi kie, sNysw

Ni ekt -re gat unk Builio gigatea Weiodes ernamonmea

Bolbelasmus unicomk o e wo |l uowagy wraz z trufl N |
ZnajomoSi relacji i zwiNzk-w gNczNcy
kluczowa dlapoznaai st r at egi i Oyciowej tych wy|j

Partners of summer truffle (Tuber aestivunvittad.)
Aleksandra Ros&ruszeck |, Dorota?Hil szczaGsk
Hanna Szmidfa Katarzyna Sikora
Department of Forest Protecticiepartment of Forest Ecology
Forest Research Institu@Br a c i LeSne i S t05Q90 Raszkno c i n ¢
phone: 48 227 150 358x: 48 227 150 55%*A.Rosa@ibles.waw.pl

Truffles (Tuber spp.) are hypogeous fungi growing in symbiosis with a
broad diversity of gymnosperm and angiosperm hosts in variety of habitats.
The fungi are ascomycetes belonging to Pezizales, a large group of
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ectomycorrhizal fungi. In almost every developing stag#lésiare connected

to another life forms including plants, animals and microbes. Several members
of the true truffle genus Tuber are highly appreciated as delic#gres.of
these species iJuber aestivumVittad.(summer truffle) which is found
throughoutEurope.T. aestivumforms ectomycorrhizal symbioses with many
different species, includinGorylus avellanaQuercus roburFagus sylvatica

Tilia cordataandPinus nigra.

In mycorrhizal symbiosis acts as well a wide community of soil bacteria
with potenial unfavorable, neutral and beneficial consequences. Some of the
bacteria grow within truffle fruiting bodies accompanied by yeasts and
filamentous fungi, that aregresumably involved in ascocarp nutrition,
development and maturation as well as sporeedésph. In addition they may
have an active role in production of volatiles. The volatiles emitted from fruit
bodies attract mycophagies which play a
and mycelium propagation. In multiple dispersal strategies of @suffire
engaged large (deer, wild board) and small (mice, squirrels) animals. Some
insects, such aSuillia gigantealLeiodes cinnamome8&olbelasmus unicornis
coevolved in relationship with summer truffles.

Knowledge of the mutualistic relationship betwetuffles and other
organisms is crucial for understanding the propagation strategies of the
outstanding ascomycete fungi.

Degradacja 4n-nonylofenolu przezMetarhizium robertsii
Syl wia R-Ual ska, Adri an Sobo G, Jer
Katedra MikrobiologiiPr z e my s o we j [ Bi otechnol
Wydziag Biologii UniOrgerr soyntye t§ r®@-didbawki is k
ul. Banacha 12/16, 9937 G- d ¥

Postnipuj Nce zanieczyszczenie Srodowi sk
ekosystem-w substancij.i o dziaganwmomodel
ludzi jak i zwierzNt. ZwipNazpkriz etze ndazS |aajdac
wanie w organizmie endogennych hor mon- w
Jednym z przykgad-w tego typu substanc]j
sifn do Sr oanegweijakck modukt alégradacji etoksylenowanych

nonyl of enol i ( NPEOs) , powszechnie stoso
k-w powierzchniowo czynnych, farb, I aki
swoj N budown i -chgnacde nomylofénolistanbwiopvya Ko e
zagroUenie dla organizm-w Uywych, gdy0U
jest trudno eliminowany, jak r-wnieU ak:i
W zwi Nzku z powaUnym zagroUeniem dla Sr ¢
| atach prowadbBadaninai daoensyMNoe mi krobi ol
cji tego ksenobiotyku. Bi odegradacja NP
dot Nd dobrze poznana, gdyU jest to wiel:¢
od wielu czynni k- w.

W prezentacji zostanie przedstawionaym@elacja 4r-nonylofenolu (4n- A
NP) przez grzybMetarhizium robertsii kt - ry posiada zdol noS
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utylizacij. tego ksenobiotyku Badany ¢

niu 50 mg/l, juU po 24 h inkubacji by/

inkubacji, nie stwierdzono obecnoSci b

ekstraktach pohodowl anych. JednoczeSni

gradacji tego zwi Nanklay GGMIMSHK i p zvaisN zoas-0

niu z identyfikacj@®b&dnd&kSinagi er wnezabdto
za

degradacij.i obserwowano juU w 6 godzi
stwierdzono wystinpowania Uadnych met al
Otrzymane wyni ki ws kM.zrmbd;rtB’Ii,jeg Gdelnyla@ d a n y
bardzo wylajnej degradacji-4-N P i moUe br al udziag w
nobiotyku w Srodowi sku natural nym.

Praca finansowana z Grantu Narodowego Centrum Nauki w Krakowie
(projekt nr. UMG2011/01/B/NZ9/02898.

4-n-nonylofenol degradation byMetarhizium robertsii
Syl wia R-Ualska, Adrian Sobo@ J
Department of Industrial Microbiology and Biotechnology
Faculty of Biology and Environmental Protection, University of Lodz
12/16 Banacha St.,Pa02 37 G- d ¥

The progressive environmental pollution causesroduction to the
ecosystems of many harmful substances. Endocrine disrupting compounds
(EDC9 are chemicals mimicking or blocking endogenous hormone systems in
both humans and animals. They usually act as normal hormones causing
adverse reproductive, umlogical, developmental or immune effects.
Nonylphenol (NP) is aubiquitous pollutant classified as an EDC. This
compound enters the environment as a degradation prodactviafely used
nonionic surfactant nonylphenol ethoxylate (NPEO), which is comynased
as ingredients in paints, varnishes or cosmetics. The structure of NP and its
physicachemical properties causes serious threats to all living organisms,
because it persists in the environment, is resistant to elimination and
commonly accumulated icell membranes because of its lipophilic properties.

In a recent years, due to a serious threat posed by NP to environment, intensive
scientific studies concerning microbiological elimination of this xenobiotic
were conducted. NP biodegradation by micgamisms is still not fully
understood, because of the complicity and depend on many external factors
and processes.

Degradation of 4-nonylphenol (4n-NP) by filamentous fungus
Metarhizium robertsiiwill be presented. This fungus possesses the ability of
fast and efficient utilization of this xenobiotic. The tested substrate, added to
the cultures in the concentration 50 mg/L, was removed in 90% after 24h of
incubation. After 3 days of incubation this EDC was not detected in cultures
extracts. Simultaneouly, a degradation pathwayincluding several new
metabolites identifiedusing GCMS/MS analysis will be presented. The
presence of first degradation metabolites af-MP were detected at 6h of
incubation, while products were not found in post culture oradat 72h of
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incubation. The obtained results indicated that the tested M. robertsii strain
possesses an ability of very efficient degradatiord@ENP and may be
involved in decontamination of the natural environment.

Zr - Unicowanie zbiorowisk grzyb-w ekt
od pierwszych opis-w mykoryz przez Ka
do ery bada® mol ekul arnych

Mari a Rudawska?®*, Tomasz Leski, Mar ci n

Pracownia Badania Zwi Nzk -dwlo@ipabi ot yczny

ul. Parkowa 5,60 35 K. rni k; *mariarud@man. po

Symbioza ektomykoryzowa | est obligatol

grzyb-w i wyst fgpautjuen ku Wwisio iz waval & dJiy enh

Zznaczeniu gospodarczym, ycrpV\adnzavyosNan@ch:h l ub

strefy umi ar kowane|j i Wioii lesnz o & @r gk
t wor zNcych symbi ozn ektomykoryzowN to

mniejszym wudziagem grzyb- w Bndogokeowy c h i
nal eONcym do Zygocmlynckatawstisztua]tl\hleUeszIalcz
grzybowych tworzNcych ektomykoryzy moUe
Pionierskie badani a w dziedzinie my k

Franciszek Dioni-x91Xami etEBs ky tjl8Wwilsko |
zal eUnofdizy pamr zeni ami i grzybami zao
bezzieleniowej- k o r z e n Monatr&pia hypopitysL.), a wyniki swoich

bada® opubli kowagdg w 1882 roku. Trzy | at
niemiecki Albert Bernhard Frank (18399 0 0) z apr tegogjaniskaa g d| a

ter min Amykoryzao a takUe przeprowadzi
wystinpowania ektomykoryz u drzew oraz p

dr zew poprzez ektomykoryzy. Poprzez ni
ektomykoryzy u g -Nénydbd rolliindensybiskac
mor fol ogi czne, opieraj Nce sin na wy gl
towarzyszNcych im owocni k- w. Do rozwoj u

podstawie cech morfologiczron at omi cznych znaczNco pr z)
badacz Tadeusz Danik, autor klucza opublikowanego w 1959 roku. Badania
ektomykoryz w oparciu o ich cechy morfologiczanatomiczne istotnie

rozwi nNg badacz ni emi ecKdlour Rtas mhar d Ag
Ectomycorrhizae (198722 0 0 8 ) . W ostatnich | at ach W
identyfikacij.i partnera grzybowego z myko
metod molekularnych opartych na analizie grzybowego DNA. Metody te
znaczni e rozwi nngy naszN wi edzn 0
ektomykoryzowych, a takUe pymbwobngywna
grzybowych wielu gatunk-w o owocni kach
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Diversity of ectomycorrhizal fungal communities: from early discovery
of Kamienski and Frank to the increased understanding through the
application of molecular techniques
Mari a Rudawska*, Tomasz Leski, Marci
Laboratory of Symbiotic Associations, Institute of Dendrology
Polish Academy of Sciences
5 Parkowa St.,, P20 35 K- rni k; *mari ar ud@man.

Ectomycorrhiza is the most importaassociation for the principal tree
species of the boreal and temperate forests of the northern hemisphere.
Ectomycorrhizal (ECM) fungi are extremely widespread in a great diversity of
habitats and soils. The estimated nhumber of species of ECM fungi faniges
5000 to more than 20,000, most of which are basidiomycetes and ascomycetes
with very few zygomycetes.

Mycorrhizal plants have attracted the curiosity of mycologists and botanists
since the beginning of the 19th century. The important event in the discovery
of mycorrhiza was the publication of works of Polish mycologist Franciszek
Kami enski 6s c¢(rli88e2d awhdo idlelsustrated a 6
the surface oMonotropa hypopitys roots and concluded thonotropais
nourished by a fungus connected to tree roots. Over 100 years passed before
fungal partner oM. hypopityshas been morphologiba identified species in
the genusTricholoma In 1885 German forest pathologist Albert Bernard
Frank in his study of soil microbilant relationships, introduced the Greek
term Omycorrhizabo, which Iiterally me
theGr eek mycos, meaning 6fungus6é and rh
work of Frank also resulted in the identification of two broad subdivisions of
mycorrhiza, ectomycorrhiza and endomycorrhiza, generally acknowledged till
now. His paper in 1885 was tliest general account of mycorrhiza. Frank
recognized that mycorrhizal colonization was widespread among several forest
tree species, including Scots pine, Norway spruce, European larch, European
beech, oaks etc. He also showed (1894) that the mycordym@diosis was
beneficial for fungi and trees and increased the growth of the host plant. In the
following years, the ectomycorrhizal relationship of different forest tree
species was the subject of detailed morphological and anatomical studies. In
those ime it was already well known that mushrooms, toadstools and truffles
in natural habitats tended to be associated with particular trees but fungal
partner of ectomycorrhiza was mostly identified on the basis of ajpowad
fruiting bodies appearance. Egtgcorrhizas has been determined less
frequently, only on the basis of morphological and anatomical features, leading
to the distinguishing the ectomycorrhizal types but occasionally fungal species.
The special key to ectomycorrhizal types has been providgdy Melin in
Sweden and subsequently by Dominik (1959 and 1962) in Polancthane
available a frameworlapon which description of the morphologically different
types of ectomycorrhizas and théequency in any habitat could be possible.
This systen has been successfully used by Polish mycologist R. Pachlewski
(19501965) in describing ECM communities on different sites and in different
forest associations in Poland. In the following years a concerted effort has
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been consequently applied by Agerdi9§72008) and Ingleby (1990) to
identify particular ECM fungal species directly from root tip material on the
basis of hyphal morphology observed on and in the fungal mantle and the
mycelial connection to an identified fruiting body. However the apptinabi

this method to large field collections of root material for determination of
ECM fungal species diversity is not practical as extremely-tomsuming

and often not conclusive or accurate.

Since early 1990s studies on ecology and function of ECM fuange been
benefiting from the advent of the molecular techniques utilizing DNA. This
methods evolved rapidly to address fundamental question about the diversity
of community structure of ECM fungi. Results from these studies have
revealed that ECM commiiies are extremely diverse and are patchily
distributed at a fine scale below ground. Poor correspondence has been found
between fungi that appear dominant as fruiting bodies vs. those that appear
dominant on roots. Molecular methods made also possitégndeation of
many ECM fungal species with inconspicuous, very often resupinate fruiting
bodies. Some examples of results obtained in our lab on the basis of molecular
analysis will be presented.

Grzyby mikroskopijne zwi Nzowiskewyehi r oSl i nar
rola ochrony siedliskowej
w zachowaniu micromycetes
Maggor zat a-MRhalska*k,i eMa §ggor z’at a St asi Es|
IKatedra Al gol ogi i [ My kol ogi i, Uni
ul. Banacha 12/16,99 37 G- d ¥, *mrusz@bi ol . uni .
’Katedra Botanikii Ochmy Pr zyr ody, Uni wersytet S
ul. Felczaka 3c, #412 Szczecin; stasinsk@univ.szczecin.pl

Grzyby, jako reducenci [ symbionty, bi
w tym w udostfiApnianiu roSlinom wngl a i

ich rola p st szczeg-lnie waUna w ekosystema
badani a fungi torfowi sk (wi fkszoSi na
Srodkowe | [ w parkach narodowych m. in |
PN) wskazujN na duUN r . Urmpomtrobicdngch i bi ol o
tym gl ebowych) i symbiotycznych (gg-wni ¢
tle tych danych stosunkowo niewiele wi:@
zwgaszcza z gQgrupy micromycetes. Publ i ki
torfowisk wysokich w parka h narodowych: Bi agowi eskin
1971) i Poleskim PN (Mugenko 1988a, b).
poznani a mi kromycetes poza Pol sk N: do
mi krobi ol ogicznym, dotyczNce gg- wni e (

rozkdg atdar f owc - w.

Mi mo stosunkowo wubogi ej flory torfowi:
mi cromycetes kil kunastu obiekt- -w (torfc
Pomor zu Zachodni m, w Pol sce Srodkowej
Narodowym wykazagy, Ue bogloit wowagheu
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taksonomiczne tych grzyb-w jest duUe.
gg-wnie workowc-w i ich anamorf (85 %
roSlin. Kilka z tych grzyb-w to gatunl
okaz-w islktmmo%wi eci e. Do pospolitych,
badanych obi ekt Erysiphe modivaaeurapad(na Betbg |

pubescensi B. pendula . Do bardzo cznstych W
torfowi skowych, al e BEwlasidiumadstrpivinaP ol s c €

Oxycoccus palustr)s E. sundstroemiii Rhytisma andromedadéoba na
Andromeda polifolin Grzyby te, podobniej jak rzadsze od niChrysomyxa

ledi (naLedum palustrei Exobasidium karsten{naAndromeda polifolia , s N

zwi Nzane z rgosmpMdadyamizamyNcznie na tor
przetrwani e warunkowane | est Zzachowart

rozmieszczeniu winkszoSci z pozostag
wi adomo wystarczaj Nco wi el e, aby

pospolitoiScij/ladmak oiScw przypadku tych
siedliskowe]j torfowisk jest r-wnie nie

Plant-associated fungi at peatland$ the role of habitat protection in
micromycetes conservation
Maggor zat a-MRhalska'k | e WMa § ¢ carsz?dHEs& aS
IDepart ment of Al gology & Mycology,
12/16 Banacha St.,Pa02 37 G- d F: *mrusz@bi ol . un
2Department of Botany & Nature Conservation, University of Szczecin
3c Felczaka St., RZ1-412 Szczecin; **stasinsk@univ.szczegil

Fungi, as reducers and symbionts, actively participate in the circulation of
matter and their role is particularly important for peatland ecosystems. Polish
studies of peatland fungi (mostly in western Pomerania, central Poland, as well
as in Bory Tweholskie and Biebrza national parks) indicate the high
biodiversity of symbiotic (mainly mycorrhiz®rming) and saprotrophic fungi
(including soitinhabiting species) in these habitats. In contrast, relatively little
is known about parasitic fungi, in pigular from the micromycete group. The
published data on these fungi come mainly from raised bogs in the national
par ks: Bi al owi eza NP (Maj ewskKki 1971)
Plantassociated micromycetes of peatlands are also relatively tededs
outside Poland. The greatest interest concerns microbiological studies, mainly
the fungi involved in peat decomposition.

Despite the relatively poor flora of peatlands, preliminary studies of
micromycetes showed that species richness and taxondaveisity of these
fungi is high. Over a dozen raised and transitional bogs in Western Pomerania,
central Poland and the Biebrza National Park were surveyed. Altogether 76
species, mainly ascomycetes and their anamorphs (85% of total number of
taxa), assdated with 27 plant species were recorded. Several of these fungi
are very rare and known from single specimens and localities in the world. To
the most common fungi at peatlands (observed on each of the studied bogs)
belongsErysiphe ornatavar. europea(on Betula pubescerB. pendulaandB.
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humilis). Fungi very common in those communities, but rare in Poland include:
Exobasidium rostrupifon Oxycoccus palustr)sE. sundstroemiandRhytisma
andromedae(both on Andromedapolifolia). These fungi, as well as less
commonChrysomyxa ledjon Ledum palustreandExobasidiunkarstenii(on
Andromeda polifolig are associated with the hosts only growing in peat bogs.
Thus, their survival is conditioned by the preservation of this type of
ecosystem. The distribution of most of the other species found is less known at
a local and global scale and the conclusions about their commonness / rarity
cannot be drawn yet. However, in the case of fungi inhabiting peatland plants
the importance of hatat protecting is undeniable.

Czy grzyby z pgytko umiejscowionN gr :
wysokog:-rskich ofiarami zanieczyszcze
pochodzNcN ze Swiatowego opadu at mo
Martyna Saby Jipeng Wan§ Dan Zhang Jerzy Falandy$z
WydziagUE@hemr Byt e tWitaBthvasZs6B,i83 0 & | Gd a Es k
?|nstituteof MountainHazardsandEnvironmentChengduSichuan China

Badania miagy na celu zweryfi kowanie h
wysokog- r 6&dgga(jMign-yray Konk aws, c hloedthN cegj cwel S
PgaskowyUu Tybeta@Eskiego, mogN zawieral
gl obalne =zanieczyszczanie Srodowiska ¢ty
okazy dw-ch gr zy bGymnomseythmpusMafasmiug ny ¢ h
dryophilust wor zNcych czarcie kringi z grzybni |
gatunki jadal ne, kt -rych g rtakig hak i a Oyj e
Cortinarius bovinusC. collinitus Leccinum scabrumlL. varricolor, Russla
grisea, R. puellaris Tricholomapessundatuno r a z  t Hygjophores g o
conicusBadano teU Sci-gkn i/lub podgoUe gl
grzyb- w.

OkazyG. erythropus M. dryophilus,Sc i - § k fpozyskarplz tagurna
wysokd®$46 m nad poziomem morzefy a pozo

wysokog:-rskiej (> 2300 m n.p.m.) z wsch

53' E, 29A 36' N; 7556 m n.p.m.) w 2012

pogoUenie geograficzne, hi mal aj s ki rozn

mokrego opadu atmosferycznegewy d aj e sin rejonem pr ef

nagromadzani a trwagych zanieczyszcze(CE,
[

atmosfery w skali globalneji g g - wni e nanoszonych zZna
uprzemysgowi onych i zurbanizowanych A 2
wschodniejnygydpgi wpbgu@hi owej (I ndie).

Owocniki G. erythropusi M. dryophiluscec howaglandni e duUa
zawartoSi Hg, jak na popul acje grzyb-w
teren-w uprzemysgowi onych. Dostninpne do
g-ry Gongga zrichommigaj snaczawar®oSi Hg r

erythropusi M. dryophiusa zawar t oSi tego piHer wi ast k
conicusb y § a p o d M.lbmgophilysa k u
Miejsce, w kt-rym Uyje i rozwija sif ¢
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Are mushrooms with shallow mycelia at high mountains victims of
environmental pollution with mercury from global fallout?
Martyna Saby Jipeng Wan§ Dan Zhang Jerzy Falandysz
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IFaculty of Chemistry, Uni versit

63 Wita Stwosza St.,, RBO-3 08 Gd a s k
?|Instituteof MountainHazardsandEnvironment ChengduSichuan China

Mercury (Hg) is known as a metallic element that is prone to-tange
atmospheric transport. Exploitation of Hg for industrial, agricultural, military,
medicinal and domestic purposes and the releases due to fuel combustion are
among factors responsibléor the elevated Hg concentrations in the
environment in recent decades (UNEP 2013)the terrestrial environment,
wild-grown mushrooms are organisms that often contain Hg at elevated
concentrations in flesh (Drewnowska et al. 2012; Falandysz and Brzbsto
2007). In the Tibetan plateau, atmospheric depositions are the primary
mechanism of contamination with Hg from major global emitters (Fu et al.
2008; Zhang et al., 2008).

This study aimed at gaining an insight into the accumulation and
distribution of total Hg in fruiting bodies of two species of mushrooms
(Gymnopus erythropuand Marasimusdryophilug that emerged in fairy ring
from a remote place of Mt. Gongga at the Eastern Tibetan plateau and in edible
mushrooms such &sortinarius bovinusC. coliinitus, Leccinum scabrumi.
varricolor, Russla grisea, R. puellari@nd Tricholoma pessundatumand in
poisonous Hygrophorus conicys and litter and soils beneath to them
Mushrooms G. erythropusand M. dryophilus have shallow mycelia and
mycelia of the other species investigated live deeper in theltssilexpected
that the deposition of airborne Hg in the sa@ine region of the Gongga Mt.
should reflect on the fruit bodies of mushrooms from there.

Total Hg @ntent of the materials were determined by e@dour atomic
absorption spectroscopy after direct
Falandysz 2011).

Airborne Hg seems to be the major source of contamination in litter,
surface layer of soils and kit decomposing fungi. The Hg levels observed at
Gongga Mt. imply that there is an enhanced Hg deposition from the
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atmosphere thereMercury is found in higher amounts in wild grown
mushrooms compared to plant foods. Because ediblegnoMin mushrooms

are traditionally collected by people inhabiting Gongga Mt. and the nearby
regions, this area seems to experience enhanced deposition of Hg from global
atmospheric fallout (largely from the Asian continent). The outcome of this
study shows that more researchrieeded to understand the status of Hg
contamination of mushrooms and other organic foods consumed there (edible
mushrooms, berries, plants and herbs).
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