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% &(I+#D$.*D./ (K%+H-V) &()%$$" KDU &(&'*+#*($" K"#"$%"W% W%H'(O
K%(,(6%.*$DW%R H-V'+ &(*)(,J 74-",%UR .*D W%H'(('6"$%*WD 4J "H-D)$+ 
% .*D #+*D$S+H.I" I+4- '*+.*D)%C.%+ $%+*KG#$"@ <%+H-V'*D "7-('*D 7)"M"IJ 
$")+-R M+ *"6'*DK%($+ (K%+H-D W(M$" &(*(4-")%U K+* #+*D$S+H.I%R &(O
$%+)"M 6'*DKD $%+ '(*)%$J 4%G $" *K%('"./R I+C,% KG#J ($+ &'*+./()D)"O
$+ ) &'")%#P()D./ )"'7$H"./ % &( &+)$DW .*"4%+ (K7W'JR $"-(W%"4- 
) '"*%+ *")%,6(.+$%" .*D *","$%" *K%('V) % -"H W(M+ #(ICU #( '(*)(I7 
*"'(#$%HV) 6'*DKV) * &()%+-'*"?f@

 
?] FX8 k"#+$(*D$(O]O-'%S(4S('"$l 2 *)%J*+H *")%+'"IJ.D )D4(H(+$+'6+-D.*$+ 

)%J*"$%"R H-V'D W"6"*D$7I+ % #(4-"'.*" +$+'6%G H($%+.*$J #( )%GH4*(C.% &'(.+4V) 
MD.%()D./ ) H(WV'H"./ '(C,%$R *)%+'*J- % W%H'(('6"$%*WV)@ `D4-G&7I+ -D,H( ) MDO
)D./ H(WV'H"./R " &( %./ CW%+'.% 4*DKH( 7,+6" '(*&"#()%@
 

?3 N@ B"'K()4H"O!+'+$-R ;@ B(-","R  !"#86!*+,%+*%]&'D',;=./&'6+1"0&'4=/)=4&*!&'`=-
4=%5'0)".*"8,1)"]@4'*&'("4!+);%5*!&%5';&.=1/@4'D'4=*!/!'4,1Y(*=%5'.&0&<R A!%7,+-D$ ;$S('O
W".DI$D B($4+')"-('V) _*%+P a*-7H%ER 0113R $' ?fR 4@ 3\23]@
 

?f F@ >"K+'#%-*,R b&,'18*'6!1',%5!66+#.+-&##+*+*'I)%5!H&#!+*'8*0' d%5+)*e' +1)&%518*-
$+*';86'I##5+!#6!11+#'9+,!*-+/1!"*R |)p}  +,1&*0,+)5&#18*$>'7+)&8,-")0+)8*$'8*0'G5&*%+*R /'46@ 
g($ >@ +̀K+'R a-7--6"'- ?eefR 4@ 0]e20Y?r d@ y7./4R X4&#%;&*!+',;/"0*!/@4'*&';&&1&/"-
4&*=6'6&1+)!&#+'.!.#!"1+%;*=6'!'&)%5!4&#*=6'D'(")@4*&*!+',1&)=%5'!'*"4=%5'6+1"0L'f"4"%;+,*+'
6+1"0=' .&0&4%;+' 0"' (")@4*&*!&' ;6!&*' 4' ,1)8/18);+'6"#+/8#&)*+]R Ao./'($" 9"KD-HV)ER 
?eeYR $' ]?R 4@ 3h2fe@
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8(#47W()7IJ.R 7*D4H"$+ )D$%H% &(H"*7IJR M+ )"#D % 74*H(#*+$%" K7O
#D$HV) &'()"#*J ) &%+')4*+I H(,+I$(C.% #( *")%,6(.+$%" % -()"'*D4*J.+6( 
W7 *"6'*DK%+$%" &'*+6'V# K7#(),"$D./R $"4-G&$%+ #( ,(H",$+6( )*'(4-7 
)%,6(-$(C.% )*6,G#$+I &()%+-'*"R " #(&%+'( )4H7-+H -+6( #( *")%,6(.+O
$%" *K%('V) % '(*)(I7 ) $%./ W%H'(('6"$%*WV)@ X+W&( -D./ &'(.+4V) 
W(M+ KDU K"'#*( 'VM$+ 2 ) &'*D&"#H7 &()(#*% #( H"-"4-'(S",$+6( '(*)(O
I7 W%H'(('6"$%*WV) #(./(#*% ) .%J67 H%,H7 ,7K H%,H7$"4-7 #$%R $"-(W%"4- 
) &'*D&"#H7 (H'+4()D./ *","Q &'*+* $%+4*.*+,$(C.% ) #"./7R )"/"Q &"O
'"W+-'V) H,%W"-D.*$D./ ,7K K'"H7 )+$-D,".I% *$%4*.*+$%" )D)(P"$+ &'*+* 
W%H'(('6"$%*WD W(6J &(I")%U 4%G &( H%,H7 -D6(#$%"./ ,7K W%+4%J."./@

B"M#" (.+$" )"'7$HV) &'*+./()D)"$%" *K%('V) &(# HJ-+W %./ $"O
'"M+$%" $" .*D$$%H% K%(,(6%.*$+ &()%$$" *".*D$"U 4%G (# (6,G#*%$ 4-"$7 
-+./$%.*$+6( K7#D$H7 % &(W%+4*.*+Q W"6"*D$()D./@ ` '"*%+ 4-)%+'#*+O
$%" $%+&'")%#P()(C.% $",+MD &'*+&'()"#*%U H($%+.*$+ '+W($-D % $"&'")DR 
.( &(*)(,% )D+,%W%$()"U &'*D.*D$G &'(K,+WV)@ 8'*D &,"$()"$%7 ,(H",%O
*".I% W"6"*D$V) -'*+K" )*%JU &(# 7)"6GR M+ &%)$%.+ % (4-"-$%+ H($#D6$"O
.I+ K7#D$HV) 4J $"IK"'#*%+I $"'"M($+ $" &(I")%+$%+ 4%G )4&(W$%"$D./ 
)"# % 74*H(#*+Q % $" *")%,6(.+$%+@

8($"#-(R ) H"M#DW W"6"*D$%+ W74*J KDU &'()"#*($+ &(W%"'D )%,O
6(-$(C.% )*6,G#$+I &()%+-'*" % -+W&+'"-7'DR .( 7W(M,%)% 4*DKH%+ )DH'D.%+ 
+)+$-7",$D./ $%+&'")%#P()(C.%@ T'*J#*+$%" &(W%"'()+ ,7K %./ .*7I$%H% 
&()%$$D KDU 7W%+4*.*($+ ) W%+I4."./R ) H-V'D./ I+4- #7M+ &'")#(&(#(O
K%+Q4-)( )D4-J&%+$%" $%+&'")%#P()(C.%R $&@ &'*D C.%"$"./ *+)$G-'*$D./ 
,7K ) $"'(M$%H"./ &(W%+4*.*+QR 6#*%+ &"$7I+ 4P"K" )+$-D,".I"@

` '"*%+ 4-)%+'#*+$%" $",(-V) ,7K &,"W )4H"*7IJ.D./ $" '(*)VI W%O
H'(('6"$%*WV)R *"'V)$( $" *K%('"./R I"H % $" &'*+6'(#"./ K7#(),"$D./R 
H($%+.*$+ 4J K"#"$%" W%H'(K%(,(6%.*$+ ) .+,7 (H'+C,+$%" &(*%(W7 MD)(-O
$(C.% W%H'(('6"$%*WV)@ N+C,% &(-)%+'#*J ($+R M+ "-"H W%H'(('6"$%*WV) 
I+4- "H-D)$DR $",+MD &'*+&'()"#*%U #+*D$S+H.IG #(4-G&$DW% W+-(#"W%@ 
` W"6"*D$"./R ) H-V'D./ &(I")%"PD 4%G &'(K,+WD *)%J*"$+ * '(*)(I+W 
W%H'(('6"$%*WV)R -'*+K" (H'+4()( K"#"U 4-GM+$%" K%("+'(*(,%@

<%+*",+M$%+ (# +)+$-7",$D./ %$S+H.I% W%H'(K%(,(6%.*$D./R .( &%GU 
,"- *",+." 4%G W+./"$%.*$+ (.*D4*.*"$%+ *K%('7?Y 2 I+6( .+,+W I+4- W@%$@ 

 
?Y 8<O;ao ?? feeR .*+')%+. 0113p ;$S('W".I" % #(H7W+$-".I"@ `DW"6"$%" #(O

-D.*J.+ )"'7$HV) &'*+./()D)"$%" W"-+'%"PV) "'./%)",$D./ % K%K,%(-+.*$D./@
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*W$%+I4*+$%+ ,%.*+K$(C.% W%H'(('6"$%*WV)R H-V'+ W(6J *"6'"M"U *K%(O
'(W ('"* (##*%"PD)"U 4*H(#,%)%+ $" *#'()%+ ,7#*%@ <",+MD I+#$"H &"W%GO
-"UR M+ W%H'(('6"$%*WD 4J )4*+./(K+.$+ % %./ ."PH()%-" +,%W%$".I" * W"O
6"*D$V) K%K,%(-+.*$D./="'./%)",$D./ $%+ I+4- W(M,%)" "$% H($%+.*$"@ 
B,7.*()DW .*D$$%H%+WR #+.D#7IJ.DW ( &(I")%+$%7 4%G &'(K,+WV) W%O
H'(K%(,(6%.*$D./ ) W"6"*D$%+R I+4- (K+.$(CU $"#W%+'$+I %,(C.% #(4-G&$+I 
#," W%H'(('6"$%*WV) )(#D@

X"K@ ?@ 8,".V)H% (KIG-+ K"#"$%"W%

 !"#!$%&'!(!()*+,!-) .)/)0121(-1"*)2&(3$(")3)4(
516"$#((
6)/)0127

 !"#!$%&')(89*2!+')(:;<(
6)/)012(0)6'$-1(=2*(>? A

6)/)012(-@A9B+0&@21(=2*(CDE? B

 !"#!$%&')(FB9-2)(G.8(-(H$*72!7
6)/)012(A$3(I130!)B&6(<)7'(J'$2$6!+021+,(

!(K)*0L30)2!)(=I<J!K?
C

I$M&-930')( !"#!$%&')(:7"#!+02)((
N(8@!LO2!+)(8$A&*2!')4@')

6)/)012(/)0&%(=2*(PQ? D

;*+,!-76(:)4@%-$-&(PP(R330!)B(-(H$*72!7 6)/)012()'%(6&%*1+021+,(=2*(SQPPP? J

X"K@ 0@ B'V-H" ./"'"H-+'D4-DH" )DK'"$D./ W"6"*D$V)

.)/)012 :$B$O&2!&T(0"!$*1(!(-1A$@)O&2!&(-1"*)21+,(6)/)0129-

A .)/)012( 02)M37M&( @!U( 2)( $@%)%2!&M( '$231/2)+M!( A$B732!$-$V0)+,$32!&M( -!&O1W( R3( CXXY( *W( /*$6)30!(
>T>(%1@W(-$#76!29-()*+,!-)#!9-(=)*+,!-76(*$3$-&(Z0!)B14@'!+,(!(K)6$1@'!+,?T('%9*&(A*0&3%&6(A*0&V
+,$-1-)2$(-(A*010!&6!7(0)6'7W(I$#76!21(@L(76!&M@+$-!$2&(2)(3*&-2!)21+,(*&/)B)+,(0(A*0&B$67(SPS(
!(SS(-W(I(6)/)012!&(M&@%($/*0&-)2!&T("*)'('#!6)%10)+M!(!(3*9/(-&2%1#)+1M21+,

B .)/)012(02)M37M&(@!U(2)(P(A!U%*0&(2$-&/$(6)/)0127("!"#!$%&+02&/$(=0"73W(CX[YNCXX\?W(F*$6)30!(*U'$V
A!@1T(/BW(0(SPS(!(SS(-WT(!(0"!$*1(-@A9B+0&@2&(='@!LO'!T(/)0&%1?W(K"!$*1(@L(76!&M@+$-!$2&(2)(6&%)#$-1+,T(
$%-)*%1+,(*&/)B)+,W(.)/)012(M&@%($/*0&-)21(!('#!6)%10$-)21(0!6L($*)0(-&2%1#$-)21(#)%&6W(I(6)/)V
012!&(M&@%(ED(2!&$@B$2!U%1+,($'!&2

C .)/)012(-1"73$-)2$(-(CXX>(*W(-(A*010!&6!7(A$3(I<J!KW(K("!"#!$%&'L( M&@%(A$BL+0$21(A$30!&6216(
BL+02!'!&6W(I(6)/)012!&(M&@%(A*0&+,$-1-)21('@!U/$0"!9*(0(SPS(!(SS(-W(8@!LO'!(@%$ML(2)(6&%)#$-1+,T(
6)#$-)21+,(*&/)B)+,W(I(6)/)012!&(!(BL+02!'7(A$($"]!%@01+,($A)3)+,(A$M)-!)(@!U(-$3)T(+0&/$(&]&'%&6(
@L(6W!2W(0)+!&'!(3$(-1@$'$^+!($'W(C>(+6($3(A$3B$/!(-!3$+02&(2)(^+!)2!&(-@+,$32!&MW(I(6)/)012!&(M&@%(
0)!2@%)#$-)2)('#!6)%10)+M)(!($/*0&-)2!&

D .)/)012(6!&^+!(@!U(2)(PP(A!U%*0&("7312'7("!"#!$%&'!T('%9*)(0$@%)B)($33)2)(3$(7O1%'7(-(CXY\(*W(5L(-(2!6(
A*0&+,$-1-)2&(+0)@$A!@6)( !(/)0&%1(+$30!&22&W(I(6)/)012!&( M&@%($/*0&-)2!&( !(-&2%1#)+M)(2)-!&-$V
-$V-1-!&-$-)W(<!&(0)$"@&*-$-)2$(0)+!&'9-T($3@A$M&4(A$-B$'(6)#)*@'!+,()2!(AU'2!U_(+01(7"1%'9-(
%12'7

J .)/)012(02)M37M&(@!U(2)(A)*%&*0&("7312'7W(;*+,!-)#!)(@L(A*0&+,$-1-)2&(2)(6&%)#$-1+,T($%-)*%1+,(
*&/)B)+,W(I(6)/)012!&(M&@%($/*0&-)2!&T("*)'('#!6)%10)+M!(!(-&2%1#)+M!
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X"K@ h@ 8"'"W+-'D H,%W"-D.*$+ &()%+-'*" ) W"6"*D$"./ ) .%J67 '(H7

.)/W

`!+0")(
6!&M@+(
A$6!)*7

H&6A&*)%7*)(abcd I!#/$%2$^_(-0/#U32)(aed

^*&32!) 0)'*&@ )6A#!%73) ^*&32!) 0)'*&@ )6A#!%73)

A [f 19,5 XTXNEYTg 17,5 47,3 \>TCNhDTD( 24,9

B Yf 21,0 C>TgNEhTg( 11,0 46,0 \CTDNhDTD 29,0

J 1 20,2 CYTgNE\TE( 5,8 47,4 \XTDN>[TD 19,0

~ _)" '"*D #*%+$$%+ 2 ( Y@11 % ?\@h1@

X"K@ \@ `D$%H% K"#"Q W%H'(K%(,(6%.*$D./ )DK'"$D./ (K%+H-V) *+ *K"#"$D./ W"6"*D$V)

.)/W
51/2)%7*)
$"!&'%7

.!&M@+&(
A$"*)2!)
A*9"'!

R"M)-1(
02!@0+0&2!)

.!'*$$*/)2!061(-(")V
3)2!7(6!'*$@'$A$-16

.!'*$$*/)2!061(-1,$3$V
-)2&(2)(A$O1-')+,

A

 8(hgCX $A*)-)
+0)*2&(0)A#)V

6!&2!)
Cladosporium sp.

3*$O3O&T(F*)6V3$3)%2!&(
A)B&+0'!(A*0&%*-)#2!'7ML+&

 8(ghXC $A*)-)
M)@2$@0)*&(
0)A#)6!&2!)

Penicillium sp.
Penicillium sp.

B

 8(CC(EgY

A)A!&*(
-("#$'7

+0)*21(2)#$%T(
%B7@%&(0)A#)V
6!&2!)

Cladosporium sp.
Aspergillus spWT(")'%&*!&(
=0!)*2!)'!(F*)6V3$3)%2!&T(
A)B&+0'!(A*0&%*-)#2!'7ML+&?

$A*)-)
M)@2$@0)*&(
0)A#)6!&2!)

")'%&*!&(=#)@&+0'!?T(
A*$6!&2!$-+&

Penicillium sp.

 8(CC(CCC
A)A!&*$-)(
A!&+0U_(2)(
$A*)-!&

"*L0$-&(
2)#$%1

#!+02&T(6)B&T($-)#2&(
0)*$32!'!

Penicillium sp.

C Eg(EC\ $A*)-)
"!)B&(0)A#)V
6!&2!)

Aspergillus sp. ='$2!V
3!$]$*1(!(0)*$32!'!?

2!&(")3)2$

J
802

PiChCWE\CNE\\T((
\DgW\g>

/*0"!&%(
A$@01%7

@0)*&(0)A#)V
6!&2!)

Aspergillus sp.T(
")'%&*!&

Alternaria sp.T(/*01"(2!&0)V
*$32!'7M)+1T(F*)6V7M&62&(
A)B&+0'!(-(B)4+7@0')+,
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dD4@ ?@ :%H'(H,%W"- ) W"6"*D$%+ L ) (H'+4%+ 0@1Y@011\2?f@13@011]

silnie (>15%)

 !"#$%&'())*)+,-
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 !"#$%#$&'()*+,$-.*"-/-+.*0$)1-+-$/-!..*2*$3*(4(5*/-.+$2"*67+2$*$01/8*904*:9$;-$40'$<=>>? 

?<@<AB$9$-30C0.!/8$D050-!.0/8#$;E9050F$G$?$2"*672*$)(/8(C-*H!$-$1:7.!/8$D050-!.:9$

IJK$LL$9$M(1N.*NO$P$ ?$ 01/8*904*0$ )(/8(C-*H!$ -$ 1:7.!/8$D050-!.:9$QK$ RR$SCC-#$

9$M(1N.*NB
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 !"#$T#$U-V"'(WX$9!"'V)(90.*0$-.*"-/-+,$)(9(C(90.!/8$)1-+-$(150.*-D!$7!9+$.0$)1-!Y

2H0C-*+$01/8*904*:9$-$RR$SCC-*0HN$Q1/8*9ND$K0,"'9(9+5($9$M(1N.*N

R4#$<#$Z0/*+2*$9$[050-!.*+$GN34+':9$)(H(7(.!D$)(C$)0'*($;\('#$L#$Z!2N3+2B
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R4#$T#$K("'0/*+$C("2(.0H+$/81-6"-/-!$9$D050-!.*+$JF$D.*+]"-+O$-$3019.!D$C+"+Y

.*+D$ .0$ )(21!90/8O$ '($D1-!2*$ 503*.+'(9+$ !"#$%!&'( )%$*+',-(^#O$ 9*V2"-+O$ /-01Y

.+$ -$ C9*+D0$3*0H!D*$ 21()20D*$.0$)(21!90/8O$ '($ "-N302*$ C9N21()2*$ ""+.%!&'( (

/%00-1$^#$;\('#$L#$Z!2N3+2B

R4#$%#$Z0/*+2*O$3*0H+$9!"(4+.*0$*$/-01Y

.+$ )40D!$ 2(4(.**$ 51-!3(9!/8$ .0$

"N_/*+$.0$R$)*V'1-+$QK$;D05#$``aB$

;\('#$L#$Z!2N3+2B



[164]

R4#$A#$E3!'2*$.024+]2*$")(9(C(90.+$7+1(90.*+D$1!3*20$/N21(9+5($2%/--

'3+('+,,#+$-!+$^#$;\('#$P#$b03H(,"20B

R4#$c#$Z.*"-/-+.*0$")(9(C(90.+$7+1(90.*+D$51!-(.*$;\('#$L#$Z!2N3+2B



[165]

0B$ $ $ $ $$$$$$$$$ $$$$$3B

   

 

     

R4#$d#$K40D!$'!)N$ 415-!.F$0B$.0$)0)*+1-+O$3B$.0$)H:/*+..!/8$'0"*+D20/8$;\('#$L#$Z!2N3+2O$

P#$b03H(,"20B

0B

$ $ $ $ $ $$$3B

     

R4#$e#$K40D!$")(9(C(90.+$1(-9(]+D$51-!3:9$)4+W.*(9!/8F$0B$.0$()1090/8O$3B$.0$)0)*+Y

1-+$9+9.6'1-$34(2N$;\('#$L#$Z!2N3+2B



[166]

R4#$=#$KN"-!"'0$C+"'1N2/]0$34(2N$01/8*904*:9$;\('#$L#$Z!2N3+2B

R4#$@#$Z316-(9*+.*+$)0)*+1N$*$1(-9:]$51-!3.*$)(C"'09/-020$;\('#$P#$b03H(,"20B
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Summary

Biodeterioration of collections in the selected Polish libraries 

and archives in the connection with storing conditions
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