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PLQHUDOQ\PL�� ,OR�FL� EDGDQ\FK� PHWDOL� FL
*NLFK� ZSURZDG]RQH� GR� JOHE\� ]� QDZR*HQLHP� RUJDQLF]Q\P� E\á\�
QLHZLHONLH� L� ]D�Z\M�WNLHP� NDGPX� QLH� VSRZRGRZDá\� QDGPLHUQHM� NXPuODFML� W\FK� SLHUZLDVWNyZ�Z� F]
�FLDFK�
QDG]LHPQ\FK�RZVD��0HWDOH�FL
*NLH�JURPaG]RQH�E\á\�JáyZQLH�Z�V\VWHPLH�NRU]HQLRZ\P�UR�OLQ��1DMZL
NV]H�
ZDUWR�FL�ZVND(QLND�VWRSQLD zanieczyszczenia�GRW\F]\á\��Z�SU]\SDGNX�]LDUQD�–�FKURPX�L�RáRZLX��D�Z�SU]y-
SDGNX�VáRP\�GRGDWNRZR�QLNOX��8]\VNDQH�ZDUWR�FL�SRZ\*HM� MHGQR�FL��ZLDGF]��R�ZL
NV]\P�QDJURPDG]HQLX�
W\FK�SLHUZLDVWNyZ�Z�ELRPDVLH�UR�OLQ�QDZR*RQ\FK�RUJDQLF]QLH��Z�VWRVXQNX�GR�QDZR*RQ\FK�VRODPL�PLQHUDl-
Q\PL��:DUWR�FL�ZVND(QLND�WUDQVORNDFML�E\á\�QDMPQLHMV]H�GOD�FKURPX�L�RáRZLX� 

6 áRZD � N O X F ]RZH � �QDZR*HQLH��NRPSRVW��PHWDOH�FL
*NLH��DNXPXODFMD��RZLHV 

:67	3 

 2SUyF]�QDWXUDOQHM�]DZDUWR�FL�Z�JOHEDFK�X*\WNRZDQ\FK� UROQLF]R�(UyGáHP�Petali 
FL
*NLFK�GOD�UR�OLQ�PRJ��E\ü�QDZR]\��:REHF�QDUDVWDM�FHJR�GHILF\WX�PDWHULL�RUJDQLFz-
QHM�Z�JOHEDFK�QDV]HJR�NUDMX�L�QLHZ\VWDUF]DM�FHM�SURGXNFML�RERUQLND�]DFKRG]L�NRQLHFz-
QR�ü�SRV]XNLZDQLD�LQQ\FK�(UyGHá�PDWHULL�RUJDQLF]QHM�L�VNáDGQLNyZ�ELRJHnnych. 
 :� P\�O� QRZ\FK� DNWyZ� SUDZQ\FK� GRW\F]�F\FK� RFKURQ\� �URGRZLVND� LVWQLHMH�
RERZL�]HN� XW\OL]DFML� E�G(� ZWyUQHJR� ]DJRVSRGDURZDQLD� Z\WZRU]RQ\FK� Rdpadów, 
w W\P�RUJDQLF]Q\FK��.U]\Z\�L� LQ���������-HGQ��]�PHWRG�]DJRVSRGDURZDQLD�RGSa-
dów organicznych jest ich kompostowanie. To naturalny procesem stale przebiega-
M�F\P�Z��URGRZLVNX��:�Z\QLNX�NRPSRVWRZDQLD�X]\VNXMHP\�FHQQ\�QDZy]�R�GX*HM�
]DZDUWR�FL�]ZL�]NyZ�SUyFKQLF]Q\FK��VWRVRZDQ\�P�LQ��GR�SURGXNFML�]LHP�RJURd-
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QLF]\FK��SRG�XSUDZ
�UR]VDG�L�Z�SURGXNFML�V]NODUQLRZHM��D�WDN*H�GR�UHNXOWywacji 
JOHE�]GHJUDGRZDQ\FK��:VSyáF]HVQH� WHFKQRORJLH�XPR*OLZLDM��Z\WZDU]DQLH�NRm-
SRVWyZ�]�Uy*Q\FK�RGSDGyZ��NWyU\FK�Z\NRU]\VWDQLH�PR*H�E\ü�ZV]HFKVWURQQH� 
 .RPSRVW\�VWDQRZL��WDQLH�L�]�QLHZLHONLPL�Z\M�WNDPL�EH]SLHF]QH�GOD��URGRZi-
VND�(UyGáR�]DRSDWU]HQLD�JOHE�Z�PDWHUL
�RUJDQLF]Q��L�VNáDGQLNL�SRNDUPRZH�UR�OLQ��
%DULHU��SU]\�VWRVRZDQLX�NRPSRVWyZ��PR*H�E\ü�QLHNLHG\�SRGZ\*V]RQD�]DZDUWR�ü�
Z�QLFK�PHWDOL�FL
*NLFK��FKRFLD*�MDN�SRGDMH�6LXWD��������Z�NRPSRVWDFK�UR�OLQQ\FK�
L�]�RGSDGyZ�PLHMVNLFK�W\ONR�]DZDUWR�ü�NDGPX�L�F\QNX�PR*H�SU]HNUDF]Dü�SR]LRP�
dopuszczalny. 
 :SURZDG]HQLH� VNáDGQLND� SRNDUPRZHJR�GR�JOHE\�QLH� MHVW� UyZQR]QDF]QH� ]� MHJR�
SHáQ��GRVW
SQR�FL��GOD�UR�OLQ��JáyZQLH�]H�Z]JO
GX�QD�SURFHV\�VRUSFML�L�GHVRUSFML�]a-
FKRG]�FH�Z� �URGRZLVNX� JOHERZ\P� �0D]XU� L�6DGHM�������0D]XU��������=DZDrte w 
NRPSRVWDFK�PHWDOH� FL
*NLH�Z\VW
SXM��Z� Uy*Q\FK� IRUPDFK��Z�]DOH*QR�FL�RG�ZáD�Fi-
ZR�FL� VDPHJR� SLHUZLDVWND�� D� WDN*H� PDWHULDáX� NRPSRVWRZDQHJR� �*RQGHN� L� )LOLSHN-
0D]XU��������0R*OLZR�FL�SRELHUDQLD�PHWDOL�FL
*NLFK�L� LFK�JURPDG]HQLD�Z�UR�OLQDFK�
V��EDUG]R�Uy*QH, dlatego celem przeprowadzonych baGD��E\áR�RNUH�OHQLH�DNXPXODFML�
Z\EUDQ\FK�PHWDOL�FL
*NLFK�Z�RZVLH�XSUDZLDQ\P�QD�JOHELH�]�GRGDWNLHP�NRPSRVWyZ�
Uy*QHJR�SRFKRG]HQLD�L�R�]Uy*QLFRZDQHM�]DZDrWR�FL�W\FK�SLHUZLDVWNyZ� 

0$7(5,$à�,�0(72'< 

 Trzyletnie badania prowadzRQR�Z�GR�ZLDGF]HQLX�ZD]RQRZ\P�Z�KDOL�ZHJHWa-
F\MQHM�.DWHGU\� &KHPLL� 5ROQHM�$5�Z�.UDNRZLH��:D]RQ\� 3&9�PLH�FLá\� ���� NJ�
SRZLHWU]QLH� VXFKHJR�PDWHULDáX� JOHERZHJR�� =DVWRVRZDQR� NRPSRVW\�� ]� .UDNRZD�
(z GZyFK�UR*Q\FK�SDUWLL –�Uy*QL�FH�VL
�GRMU]DáR�FL�) produkowane na bazie odpa-
GyZ�UR�OLQQ\FK�– kompost (A) i (B),�NRPSRVW�R�QD]ZLH�KDQGORZHM�Ä9HJHW´�E
G��
F\P�ZHUVM��KDQGORZ��NRPSRVWX�VSRU]�G]RQHJR�]�PDWHULDáyZ�UR�OLQQ\FK��D�SUo-
GXNRZDQ\�Z�1LWU]H��6áRZDFMD��–�NRPSRVW��&��RUD]�NRPSRVW�VSRU]�G]RQ\�QD�Ea-
]LH�VáRP\�SURGXNRZDQ\�Z�3Uadze (Czechy) – kompost (D)��&KDUDNWHU\VW\N
�Ea-
GDQ\FK�NRPSRVWyZ�SRGDQR�ZH�ZF]H�QLHMV]HM�SXEOLNDFML��*RQGHN�L�)LOLSHN-Mazur 
2005)�� =DZDUWR�ü�PHWDOL� FL
*NLFK�Z� RZVLH� ]� RELHNWyZ��Z� NWyU\FK� ]DVWRVRZDQR�
NRPSRVW\�SRUyZQ\ZDQR�]� ]DZDUWR�FL��Z� UR�OLQDFK�]�RELHNWyZ�QDZR*RQ\FK�Vo-
lami mineralnymi i obornikiem. 
 :�NRPSRVWDFK� L�RERUQLNX�RNUH�ODQR�]DZDUWR�ü�VXFKHM�PDV\��SR�Z\VXV]HQLX�
próbek w temperaturze 70o&�Z�VXV]DUFH�]�SU]HSá\ZHP�JRU�FHJR�SRZLHWU]D�RUD]�
]DZDUWR�ü� D]RWX� RJyOQHJR�� SR� PLQHUDOL]DFML� SUyENL� Z� VW
*RQ\P� NZDVie siarko-
Z\P��9,���PHWRG��.MHOGDKOD��:�Z\VXV]RQ\FK�L�UR]GUREQLRQ\FK�SUyENDFK�QDZo-
]yZ�R]QDF]RQR� IRVIRU��SRWDV��PDJQH]��ZDS��� VyG�RUD]�SLHUZLDVWNL��ODGRZH� �&X��
Zn, Mn, Cr, Pb, Cd i Ni) po mineralizacji próbki na sucho w piecu muflowym 
(temp. 450oC przez 5 h)� L� UR]WZRU]HQLX�SRSLRáX�Z�NZDVLH� D]RWRZ\P� �9�� �������



$.808/$&-$�0(7$/,�&,	).,&+�:�2:6,(�1$:2)21<0�.203267$0, 
 

91 

)RVIRU�R]QDF]RQR�NRORU\PHWU\F]QLH��Z\NRQXM�F�SRPLDU�VSHNWURIRWRPHWUHP�ILUP\�
%HFNPDQ�'8�����SU]\�GáXJR�FL�IDOL�����QP��SRWDV��ZDS��L�VyG�R]QaF]RQR�PHWRG��
IRWRPHWULL� SáRPLHQLRZHM� �)(6��� D�PDJQH]� L�SLHUZLDVWNL��ODGRZH�PHWRG�� DEVRUSFML�
DWRPRZHM� �$6$��]�X*\FLHP�VSHNWURIRWRPHWUX�3KLOLSV�38�����;��2VWURZVND� L� LQ��
�������:\QLNL�GRW\F]�FH�VNáDGX�FKHPLF]QHJR�NRPSRVWyZ�SRGDQR�Z tabelach 1 i 2, 
D�GRNáDGQLH�RPyZLRQR�Z�LQQHM�SXEOLNDFML��*RQGHN�L�)LOLSHN-Mazur 2005). 
 
Tabela 1.�=DZDUWR�ü�PDNURHOHPHQWyZ�Z�RERUQLNX�L�NRPSRVWDFK�X*\W\FK�Z�GR�ZLDGF]eniu  
Table 1.  Macro-elements content in FYM and composts used in the experiment 
 

Sucha 
masa 
Dry 

matter 

N ogólny 
Total N 

P K Ca Na Mg 
Nawóz – Fertili ser 

(g· kg–1) (g· kg–1 s.m. – d.m.) 

Obornik – Farmyard manure 205 20,9 21,4 18,7 23,8 5,0 4,6 

Kompost (A) – Compost (A) 514 20,8 4,9 25,4 38,6 2,2 4,5 

Kompost (B) – Compost (B) 483 17,5 4,5 26,7 38,0 0,9 4,1 

Kompost (C) – Compost (C) 941 30,8 10,8 11,7 16,0 1,8 2,0 

Kompost (D) – Compost (D) 424 24,7 43,6 30,4 14,4 0,5 1,9 

:VSyáF]\QQLN�]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

40 24 117 35 50 58 44 

 
Tabela 2.�=DZDUWR�ü�SLHUZLDVWNyZ��ODGRZ\FK�Z�RERUQLNX�L�NRPSRVWDFK�X*\W\FK�Z�GR�ZLDdczeniu 
Table 2. Trace elements content in FYM and composts used in the experiment 
 

Cu Zn Mn Cr Pb Cd Ni 
Nawóz – Fertili ser 

mg· kg–1 s.m. – d.m. 

Obornik – Farmyard manure 411,00 419 314 2,81 2,76 0,90 9,62 

Kompost (A) – Compost (A) 35,15 291 245 13,35 23,40 2,00 6,66 

Kompost (B) – Compost (B) 33,20 290 316 18,00 25,90 1,60 7,19 

Kompost (C) – Compost (C) 58,30 495 113 57,25 15,45 0,92 2,79 

Kompost (D) – Compost (D) 8,45 72 104 3,03 1,08 0,03 9,23 

:VSyáF]\QQLN�]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

60 60 53 104 68 76 42 

 

 :�SU]HSURZDG]RQ\P�GR�ZLDGF]HQLX�GDZND�D]RWX��Z�SU]HOLF]HQLX�QD�ZD]RQ������
NJ�PDWHULDáX�JOHERZHJR��Z\QRVLáD�����J��)RVIRU�L�SRWDV�Z\UyZQ\Zano we wszystkich 
obiektach nawozow\FK� GR� QDMZ\*V]HJR� SR]LRPX� ZSURZDG]oQHJR� ]� QDZR*HQLHP�
organicznym – fosfor do 1,41 g/wazon –�Z�IRUPLH�P�F]NL�IRVIRU\WRZHM�>LOR�ü�ZSUo-
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ZDG]RQD�]�GDZN��NRPSRVWX�]�3UDJL��'�@��SRWDV�GR������J�ZD]RQ�– w formie wodnego 
UR]WZRUX�.&O�>LOR�ü�ZSURZDG]RQD�]�GDZN��NRmpostu z Krakowa (B)].  
 
Tabela 3.�2GPLDQD�RZVD��GQL�ZHJHWDFML�RUD]�GDZNL�VNáDGQLNyZ�QDZR]RZ\FK 
Table 3. Cultivar of oat, day of vegetation and doses of fertili ser elements 
 

1DZR*HQLH��JÂZD]RQ-1) 
Fertili sation (g pot-1) Rok 

Year 
Odmiana 
Cultivar 

2EVDGD�UR�OLQ� 
w wazonie 
Number of 

plants in pot 

Dni  
wegetacji  
Days of 

vegetation N P K 

1 rok – 1st year Dragon 14 82 0,80* 1,41**  1,21**  

2 rok – 2nd year Kasztan 14 90 0,80 0,50 1,20 

3 rok – 3st year Kasztan 14 109 0,80 0,50 1,20 

* w formie nawozów organicznych – in the form of organic fertili sers, 
** u]XSHáQLRQH�PLQHUDOQLH�– supplemented by mineral fertili sation. 

 
 %DGDQLD�SURZDG]RQR�QD�PDWHULDOH�JOHERZ\P�]DZLHUDM�F\P�����F]�VWHN�R��UHd-
QLF\��������PP��0DWHULDá� WHQ�FKDUDNWHU\]RZDá�VL
�RGF]\QHP�OHNNR�NZD�Q\P, kwa-
VRZR�ü� K\GUROLW\F]QD� R]QDF]RQD�PHWRG��.DSSHQD�Z\QRVLáD� �����PPRO���⋅kg-1, za-
ZDUWR�ü�Z
JOD�RUJDQLF]QHJR�R]QDF]RQD�PHWRG��7LXULQD�E\áD�UyZQD������J⋅kg-1, a za-
ZDUWR�ü�D]RWX�RJyOQHJR�R]QDF]RQHJR�PHWRG��.MHOGDKOD�Z\QRVLáD������J⋅kg-1 suchej 
PDV\��=DZDUWR�ü�SU]\VZDMDOQ\FK�IRUP�SRWDVX�E\áD�EDUG]R�Z\VRND��D�SU]\VZajalnych 
form fosforu wysoka (Ostrowska i in. 1991).  
 5R�OLQ��WHVWRZ��Z�ND*G\P�URNX�E\á�RZLHV��Z�SLHUZV]\P�URNX�RGPLDQ\�Ä'Ua-
JRQ´��D�Z�GUXJLP�L�WU]HFLP�RGPLDQ\�Ä.DV]WDQ´���2EVDG
�UR�OLQ��QDZR*HQLH�X]u-
SHáQLDM�FH�RUD]�GáXJR�ü�RNUHVX�ZHJHWDFML�SU]HGVWDZLRQR�Z tabeli 3.�5R�OLQ\�]ELe-
UDQR�Z� ID]LH� GRMU]DáR�FL� SHáQHM�� UR]G]LHODM�F� X]\VNDQ\� SORQ� ELRPDV\� QD� ]LDUQR��
VáRP
�L�NoU]HQLH��3ORQ�SRV]F]HJyOQ\FK�F]
�FL�VXV]RQR�Z�VXV]DUFH�]�SU]HSá\ZHP�
JRU�FHJR�Sowietrza (temp. 70o&��QDVW
SQLH�ZD*RQR��RNUH�ODM�F�LOR�ü�VXFKHM�PDV\��
RGG]LHOQLH�]LDUQD��VáRP\�L�NRU]HQL��:\QLNL�GRW\F]�FH�SORQRZDQLD�RZVD�RPyZLo-
no w innej publikacji (Gondek i Fili pek-Mazur 2005). Wysuszone i rozdrobnione 
SUyENL�PDWHULDáX�UR�OLQQHJR�PLQHUDOL]RZDQR�Qa sucho w piecu muflowym (temp. 
450o&� SU]H]� �� JRG]��� �2VWURZVND� L� LQ�� ������� 8]\VNDQ\� SRSLyá� URztworzono w 
kwasie azotowym (V) (1:2) i przeniesiono do kolb miarowych. W tak przygoto-
ZDQ\FK�SUyENDFK�R]QDF]RQR�]DZDUWR�ü�&G��&U��1L�L�3E�PHWRG��,&3-AES na apa-
racie firmy JY 238 Ultrace (Francja). 
 1D� SRGVWDZLH� X]\VNDQ\FK� Z\QLNyZ� Z\OLF]RQR� LOR�FL� SREUDQH� SRV]F]ególnych 
pierwiastków (suma dla trzech lat) jako iloczyn plonu suchej masy i zaZDUWR�FL��
ZVND(QLN�VWRSQLD�zanieczyszczenia�MDNR�LORUD]�]DZDUWR�FL�PHWDOX�Z�UR�OLQLH�QDZR*o-
nej orgaQLF]QLH� GR� ]DZDUWR�FL� Z� UR�OLQLH� QDZR*RQHM� VRODPL� PLQHUDOQ\PL�� D� WDN*H�
ZVND(QLN�WUDQVORNDFML�SU]\MPXM�F�]DZDUWR�ü�PHWDOX�Z�NRU]HQLDFK�]D������.Rpcewicz 
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i Lewak 1998). Uzyskane wyniki opracowano statystycznie z�XZ]JO
GQLHQLHP�DQa-
lizy wDULDQFML�MHGQRF]\QQLNRZHM�L�V]DFRZDQLHP�Uy*QLF�SU]\�SRPRF\�WHVWX�'XQFa-
QD��SU]\�SR]LRPLH�LVWRWQR�FL�S���������6WDQLV]��������'OD�DQDOL]RZDQ\FK�SDUDPe-
WUyZ�REOLF]RQR�UyZQLH*�ZVSyáF]\QQLN�]PLHQQR�FL��9���� 

WYNIKI I DYSKUSJA 

 :\QLNL�GRW\F]�FH�VNáDGX�FKHPLF]QHJR�NRPSRVWyZ��]ZáDV]F]D�]DZDUWR�FL�PHWDOL�
FL
*NLFK� ZVND]XM�FH� QD�PR*OLZR�ü� VWRVRZDQLD� W\FK�PDWHULDáyZ� GR� FHOyZ� QDZR]o-
Z\FK�� VNáRQLá\� DXWRUyZ�QLQLHMV]HM� SXEOLNDFML� GR� SU]HSURZDG]HQLD� EDGD��ZHJHWDF\j-
Q\FK��PDM�F\FK�QD�FHOX�RNUH�OHQLH�ZSá\ZX�GRGDWNX�NRPSRVWyZ�GR�gleby na zawar-
WR�ü�RUD]�LOR�FL�PHWDOL�FL
*NLFK�SREUDQ\FK�SU]H]�RZLHV� 
 3ORQRZDQLH� RZVD�Z� WU]\OHWQLP�RNUHVLH�EDGD�� E\áR� ]Uy*QLFRZDQH� �*RQGHN� L�
Fili pek-0D]XU��������6XPDU\F]QH�SORQ\�]LDUQD��VáRP\�L�NRU]HQL�E\á\�QDMZL
ksze 
Z�RELHNFLH�JG]LH�]DVWRVRZDQR�QDZR*HQie solami mineralnymi (tab. 4). W obiek-
WDFK��Z�NWyU\FK�]DVWRVRZDQR�QDZR*HQLH�NRPSRVWDPL�SORQ\�RZVD�E\á\�]EOL*RQH��
FKRFLD*�PR*QD�]DREVHUZRZDü�WHQGHQFM
�GR�LVWRWQLH�ZL
NV]HJR�SORQX��QLe]DOH*QLH�
RG�F]
�FL�UR�OLQ\��Z�RELHNWDFK��Z�NWyU\FK�]DVWRVRZDQR�NRPSRVW��%) z Krakowa i 
kompost (D) z Pragi. 

Tabela 4. Plony suchej masy owsa (suma z trzech lat) 
Table 4. Yield of oat dry matter (sum from three years) 

gÂZD]RQ-1 – pot-1 
Obiekt – Treatment 

ziarno – grain VáRPD�– straw korzenie – roots 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

30,38 a* 36,28 a 3,69 a 

1DZR*HQLH�PLQHUDOQH 
Mineral fertili sation 

102,74 d 79,18 d 7,15 c 

Obornik – Farmyard manure 80,66 bc 64,54 b 5,96 b 

Kompost (A) – Compost (A) 77,90 b 64,27 b 6,03 b 

Kompost (B) – Compost (B) 83,05 c 68,42 c 6,55 bc 

Kompost (C) – Compost (C) 77,66 b 64,94 b 6,09 b 

Kompost (D) – Compost (D) 82,24 bc 66,77 bc 6,71 bc 

:VSyáF]\QQLN�]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

29 21 19 

* �UHGQLH�Z� NROXPQLH� R]QDF]RQH� W\PL� VDP\PL� OLWHUDPL�QLH� Uy*QL�� VL
� LVWotnie wg. testu Duncana,     
p < 0,05 – means in the same column followed by the same letters are not significantly different acc. 
to the Duncan test, p < 0.05.  
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 �UHGQLD� DU\WPHW\F]QD� ]DZDUWR�ü� NDGPX� Z� VXFKHM� PDVLH� RZVD� ]DOH*DáD� RG�
RUJDQX�UR�OLQ\�L�]DVWRVRZDQHJR�QDZR*HQLD��WDE������ 
 
Tabela 5. �UHGQLD�ZD*RQD�]DZDUWR�ü�PHWDOL�FL
*NLFK�Z�VXFKHM�PDVLH�RZVD 
Table 5. Average weighted content of heavy metals in dry matter of oat 
 

Cd Cr Pb Ni 

mg· kg–1 s.m. – d. m. Obiekt – Treatment 

ziarno – grain 

Kontrola (be]�QDZR*HQLD� 
Control (no fertili sation) 

0,15 a 0,43 a 0,19 a 1,12 a 

1DZR*HQLH�PLQHUDOQH 
Mineral fertili sation 

0,59 d 0,48 ab 0,16 a 1,74 e 

Obornik – Farmyard manure 0,48 c 0,57 b 0,25 b 1,68 de 

Kompost (A) – Compost (A) 0,42 b 0,58 b 0,17 a 1,43 bc 

Kompost (B) – Compost (B) 0,40 b 0,47 a 0,19 a 1,30 b 

Kompost (C) – Compost (C) 0,57 d 0,42 a 0,18 a 1,40 bc 

Kompost (D) – Compost (D) 0,57 d 0,46 a 0,19 a 1,51 cd 

:VSyáF]\QQLN�]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

34  13  15  15  

 VáRPD�– straw 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

0,17 a 0,39 a 0,61 abc 0,41 a 

1DZR*HQLH�PLQHUDOQH 
Mineral fertili sation 

0,69 d 0,45 b 0,73 cd 0,44 a–d 

Obornik – Farmyard manure 0,54 c 0,48 bc 0,47 a 0,43 ab 

Kompost (A) – Compost (A) 0,50 c 0,49 cd 0,68 bc 0,46 bcd 

Kompost (B) – Compost (B) 0,41 b 0,53 e 0,62 abc 0,44 abc 

Kompost (C) – Compost (C) 0,52 c 0,52 de 0,55 ab 0,48 cd 

Kompost (D) – Compost (D) 0,55 c 0,54 e 0,92 d 0,49 d 

:VSyáF]\QQLN�]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

33  11  22  6  

 korzenie – roots 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

0,76 a 1,64 a 2,77 bc 2,13 a 

1DZR*HQLH�PLQHUDOQH 
Mineral fertili sation 

1,45 d 6,66 c 3,05 c 4,46 c 
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Obornik – Farmyard manure 1,23 c 5,55 b 2,88 bc 3,80 b 

Kompost (A) – Compost (A) 1,00 b 6,54 c 2,59 abc 4,31 bc 

Kompost (B) – Compost (B) 1,13 bc 6,61 c 2,17 a 4,44 c 

Kompost (C) – Compost (C) 1,17 c 6,68 c 2,53 ab 4,73 c 

Kompost (D) – Compost (D) 1,11 bc 6,37 c 2,89 bc 4,29 bc 

:VSyáF]\QQLN�]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

19 32 11 22 

� �UHGQLH�Z� NROXPQLH� R]QDF]RQH� W\PL� VDP\PL� OLWHUDPL�QLH� Uy*QL�� VL
� LVWRWQLH�ZJ�� WHVWX�'XQFana,     
p < 0,05 – means in the same column followed by the same letters are not significantly different acc. 
to the Duncan test, p < 0.05.  

1DMZL
NV]H�]DZDUWR�FL�WHJR�SLHUZLDVWND�VWZLHUG]RQR�Z�V\VWHPLH�NRU]HQLRZ\P��=LDr-
QR�L�VáRPD�RZVD�Z�RELHNWDFK�QDZR*RQ\FK�]DZLHUDá\�SRUyZQ\ZDOQH�LOR�FL�WHJR�SLHr-
ZLDVWND��SU]\� LVWRWQ\P�]Uy*QLFRZDQLX�PL
G]\RELHNWRZ\P��3U]\MPXM�F�ZDUWR�ü������
mg· kg-1 suchej masy �*RUODFK�L�*DPEX��������]D�GRSXV]F]DOQ��SU]\�SU]H]QDF]HQLX�
]LDUQD�GR�NRQVXPSFML�QDOH*\�VWZLHUG]Lü�]QDF]QH�SU]HNURF]HQLH�WHM�]DZDUWR�FL�Z�ELo-
masie ziarna ze wszystkich obiektów, poza obiektem kontrolnym. Z punktu widzenia 
SU]H]QDF]HQLD�SDV]RZHJR�]DZDUWR�ü�NDGPX�Z�EDGDQHM�ELRPDVLH�QLH�EXG]LáD�]DVWU]e-
*H�� �*RUODFK� L� *DPEX�� ������� ,VWRWQLH� QDMZL
FHM� NDGPX�� QLH]DOH*QLH� RG� RUJDQX��
VWZLHUG]RQR�X�UR�OLQ�QDZR*RQ\FK�VRODPL�PLQHUDOQ\PL��Z�W\P�RELHNFLH�UyZQLH*�QDj-
ZL
NV]H�E\á\�LOR�FL�SREUDQH�WHJR�SLHUZLDVtka (tab. 6).  
 1D�RJyá�VWZLHUG]RQR�UyZQLH*�ZL
NV]H�LOR�FL�NDGPX�SREUDQH�SU]H]�UR�OLQ\�RZVD�
Z� RELHNWDFK��Z� NWyU\FK� ]DVWRVRZDQR� NRPSRVW\� ]�1LWU\� �&�� L� 3UDJL� �'���:VND(QLN�
stopnia zanieczyszczenia� NDGPHP�ZH�ZV]\VWNLFK� RELHNWDFK� NV]WDáWRZDá� VL
� SRQL*HM�
jedQR�FL�� SU]\� F]\P� QDMZL
NV]�� ZDUWR�ü� WHJR� SDUDPHWUX�� ]DUyZQR� Z� ]LDUQLH� MDN� L�
VáRPLH��VWZLHUG]RQR�X�UR�OLQ�QDZR*RQ\FK�NRPSRVWHP�]�1LWU\��&���WDE������:DUWR�FL�
ZVND(QLND�WUDQVORNDFML�GOD�WHJR�SLHUZLDVWND�FKDUDNWHU\]RZDá\�VL
�QLHZLHONLP�]Uy*Qi-
FRZDQLHP� PL
G]\RELHNWRZ\P� L� SRWZLHUG]Lá\� PQLHMV]H� QDJURPDG]HQLH� NDGPX� Z�
F]
�FLDFK� QDd]LHPQ\FK�� Z� VWRVXQNX� GR� NRU]HQL� �WDE�� ���� 3UH]HQWRZDQH� Z\QLNL� V��
zgodne z opublikowanymi przez Logana i Chaneya (1983), w których stwierdzono 
ZL
NV]H� LOR�FL� SRELHUDQH� NDGPX� Z� ZDUXQNDFK� GR�ZLDGF]HQLD� ZD]onoweJR�� QL*� Z�
uprawie polowej. Kadm jak twierdzi Chaney (1982) jest tym pierwiastkiem, który nie 
SRGOHJD�G]LDáDQLX�W]Z��EDULHU�JOHED�–�UR�OLQD��FR�R]QDF]D��*H�UR�OLQ\�WROHUXM��Z�VZRLP�
organizmie (nie wyka]XM�F�REMDZyZ�MHJR�WRNV\F]QR�FL��WDNLH�LOR�FL�NDGPX��NWyUH�V��
V]NRGOLZH� GOD� ]ZLHU]�W� VSR*\ZDM�F\FK� WH� UR�OLQ\�� 3RZ\*V]H� WZLHUG]HQLH� WáXPDF]\�
EUDN�REQL*HQLD�SORQX�UR�OLQ�Z�RELHNFLH�QDZR*RQ\P�VRODPL�PLQHUDOQ\PL�JG]LH�]DZDr-
WR�ü� WHJR� SLHUZLDVWND� E\áD� QDMZL
ksza. Z kolei Kabata-Pendias i Pendias (1999) 
WZLHUG]��� *H� NDGP� SU]\� ]ZL
NV]RQ\P�SRELHUDQLX� MHVW� JURPDG]RQ\�Z�ZL
NV]R�FL�Z�
NRU]HQLDFK��FR�VWZLHUG]RQR�UyZQLH*�QD�SRGVWDZLH�ZVND(QLNyZ�WUDQVORNDFML�WHJR�Pe-
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WDOX��%ORNDGD�NDGPX�Z�NRU]HQLDFK�MDN�WZLHUG]��F\WRZDQL�DXWRU]\�SROHJD�SUDZGRSo-
GREQLH�QD� WZRU]HQLX�SRá�F]H��NDGPX�]�JUXSDPL�VXOIK\GURORZ\PL� MDN�UyZQLH*�ELDá�
kami w wyniku, czego poZVWDM��W]Z��ILWRFKHODW\Q\�� 
 
Tabela 6. ,OR�FL�PHWDOL�FL
*NLFK�SREUDQH��VXPD�]�WU]HFK�ODW��SU]H]�ELRPDV
�RZVD 
Table 6. Heavy metals uptake (sum from three years) by the biomass of oat 
 

Cd Cr Pb Ni 

mgÂZD]RQ–1 – pot–1 
Obiekt – Treatment 

ziarno – grain 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

0,005 a 0,013 a 0,006 a 0,034 a 

1DZR*HQLH�PLQHUDOQH 
Mineral fertili sation 

0,061 e 0,050 d 0,017 c 0,179 d 

Obornik – Farmyard manure 0,039 c 0,046 cd 0,020 d 0,136 c 

Kompost (A) – Compost (A) 0,032 b 0,045 cd 0,014 b 0,112 b 

Kompost (B) – Compost (B) 0,033 b 0,039 bc 0,016 bc 0,108 b 

Kompost (C) – Compost (C) 0,044 d 0,033 b 0,014 b 0,109 b 

Kompost (D) – Compost (D) 0,048 d 0,039 bc 0,016 bc 0,128 b 

Wsp.�]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

46 33 30 38 

 VáRPD�– straw 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

0,006 a 0,014 a 0,022 a 0,015 a 

1DZR*HQLH�PLQHUDOQH 
Mineral fertili sation 

0,054 e 0,036 c 0,058 d 0,035 d 

Obornik – Farmyard manure 0,035 cd 0,031 b 0,030 ab 0,028 b 

Kompost (A) – Compost (A) 0,032 cd 0,032 b 0,044 c 0,030 bc 

Kompost (B) – Compost (B) 0,028 b 0,037 c 0,042 c 0,030 bc 

Kompost (C) – Compost (C) 0,034 cd 0,034 bc 0,036 bc 0,031 bc 

Kompost (D) – Compost (D) 0,037 d 0,037 c 0,063 d 0,033 cd 

:VS��]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

44 26 35 23 

 korzenie – roots 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

0,002 a 0,005 a 0,008 a 0,006 a 

1DZR*HQLH�PLQHUDOQH 
Mineral fertili sation 

0,010 d 0,048 d 0,022 d 0,032 c 
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Obornik – Farmyard manure 0,007 bc 0,033 bc 0,017 bc 0,023 b 

Kompost (A) – Compost (A) 0,006 b 0,040 bc 0,016 bc 0,026 bc 

Kompost (B) – Compost (B) 0,007 bc 0,043 cd 0,014 b 0,029 c 

Kompost (C) – Compost (C) 0,007 bc 0,041 bcd 0,015 b 0,029 c 

Kompost (D) – Compost (D) 0,008 c 0,043 cd 0,020 cd 0,029 c 

:VS��]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 36 40 28 35 

��UHGQLH�Z�NROXPQLH�R]QDF]RQH�W\PL�VDP\PL�OLWHUDPL�QLH�Uy*QL��VL
�LVWRWQLH�ZJ��WHVWX�'XQFana, p < 
0,05 – means in the same column followed by the same letters are not significantly different acc. to 
the Duncan test, p < 0.05.  

Tabela 7. :DUWR�ü�LQGHNVX�VWRSQLD�]DQLHF]\V]F]HQLD�PHWDODPL�FL
*NLPL�]LDUQD�L�VáRP\�RZVD� 
Table 7. Value of index of contamination with heavy metals for grain and straw of oat 
 

Cd Cr Pb Ni 
Obiekt – Treatment 

ziarno – grain 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

0,26 a 0,91 a 1,14 a 0,66 a 

Obornik – Farmyard manure 0,82 c 1,20 a 1,54 b 0,98 b 

Kompost (A) – Compost (A) 0,71 b 1,24 a 1,07 a 0,84 ab 

Kompost (B) – Compost (B) 0,68 b 1,01 a 1,18 a 0,76 ab 

Kompost (C) – Compost (C) 0,96 d 0,92 a 1,09 a 0,82 ab 

Kompost (D) – Compost (D) 0,95 d 0,94 a 1,15 a 0,86 ab 

:VS��]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

35 14 15 13 

 VáRPD�– straw 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

0,25 a 0,85 a 0,84 a 0,93 a 

Obornik - Farmyard manure 0,80 c 1,07 b 0,64 a 0,98 ab 

Kompost (A) – Compost (A) 0,74 bc 1,09 b 0,94 a 1,04 abc 

Kompost (B) – Compost (B) 0,61 b 1,18 b 0,85 a 0,99 abc 

Kompost (C) – Compost (C) 0,77 c 1,15 b 0,75 a 1,08 bc 

Kompost (D) – Compost (D) 0,83 c 1,16 b 1,40 b 1,10 c 

:VS��]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

33 11 29 6 

� �UHGQLH�Z� NROXPQLH� R]QDF]RQH� W\PL� VDP\PL� OLWHUDPL�QLH� Uy*QL�� VL
� Lstotnie wg. testu Duncana,     
p < 0,05 – means in the same column followed by the same letters are not significantly different acc. 
to the Duncan test, p < 0.05.  
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 =DZDUWR�ü�FKURPX�Z�]LDUQLH�L�VáRPLH�RZVD�QLH�SU]HNUDF]DáD������PJÂ NJ-1 s. m. 
�WDE������%\á\�WR�]DZDUWR�FL�PLHV]F]�FH�VL
�Z�]DNUHVLH�]DZDUWR�FL�QRUPDOQ\FK��*Rr-
ODFK�L�*DPEX���������3RPLPR�QLH]QDF]Q\FK�Uy*QLF�Z�]DZDUWR�FLDFK�EHzZ]JO
GQ\FK�
WHJR�SLHUZLDVWND� ]DUyZQR�Z�]LDUQLH� �9�� ������ MDN� UyZQLH*�Z�VáRPLH� �9�� ������
Uy*QLFH�WH�RND]Dá\�VL
�LVWRWQH�VWDW\VW\F]QLH��:�NRU]HQLDFK�RZVD�]DZDUWR�ü�WHJR�PHWa-
OX�E\áD�NLONDNURWQLH�ZL
NV]D�RG�R]QDF]RQHM�Z�F]
�FLDFK�QDG]LHPQ\FK��6WZLHUG]RQR�
GRGDWNRZR�ZL
NV]H�]Uy*QLFRZDQLH�PL
G]\RELHNWRZH��9�� ������ ,OR�FL�FKURPX�So-
braneJR� SU]H]� ]LDUQR� L� VáRP
� RZVD� NV]WDáWRZDá\� VL
�na poziomie porównywalnym 
z LOR�FLDPL�SREUDQHJR�NDGPX��WDE������,OR�FL�FKURPX�SREUDQH�SU]H]�V\VWHP�NRU]HQLo-
Z\�RZVD�E\á\�SRUyZQ\ZDOQH�]�LOR�FL��WHJR�SLHrZLDVWND�SREUDQ��SU]H]�]LDUQR�L�VáRP
��
FR�Z\QLNDáR�]�Z\UD(QLH�PQLHMV]HJR�SORQX�ELRPDV\�NRU]HQL��WDE������:VND(QLN�VWRp-
nia zanieczyszczenia� ELRPDV\� ]LDUQD� L� VáRP\� W\P�SLHUZLDVWNLHP�E\á�SUDZLH�Z�ND*�
G\P�SU]\SDGNX�ZL
NV]\�RG�MHGQR�FL��FR��ZLDGF]\�R�ZL
NV]HM�NRQFHQWUDFML�WHJR�SLHr-
ZLDVWND�Z�ELRPDVLH�UR�OLQ�QDZR*RQ\FK�RUJDQLF]QLH��Z�VWRVXQNX�GR�ELRPDV\�QDZR*o-
nej solami mineralnymi (tab. 7).  
 0R*QD�WR�UyZQLH*�Z\WáXPDF]\ü�HIHNWHP�UR]FLH�F]HQLD�Z�ZL
kszym plonie owsa 
Z�RELHNFLH�QDZR*RQ\P�VRODPL�PLQHUDOQ\PL��3U]HPLHV]F]DQLH�FKUomu z systemu 
NRU]HQLRZHJR�GR�F]
�FL�QDG]LHPQ\FK�E\áR�QLHZLHONLH�L�Z�RELHkWDFK�QDZR*RQ\FK�
nie SU]HNUDF]DáR� ���� �WDE�� ���� 1DMZL
NV]H� ZDUWR�FL� ZVND(QLND� WUDQVORNDFML�
VWZLHUG]RQR�Z�]LDUQLH�L�VáRPLH�RZVD�QLHQDZR*oQHJR��FR�Z\QLNDáR�]�QDMPQLHMV]HM�
koncentracji tego pierwiastka w systemie koU]HQLRZ\P�� =DZDUWR�ü� FKURPX� Z�
F]
�FLDFK� QDG]LHPQ\FK� UR�OLQ� PRJ�F\ch staQRZLü� SDV]
� GOD� ]ZLHU]�W� �]LDUQR� L�
VáRPD��NV]WDáWRZDáD�VL
�QD�So]LRPLH�]DZDUWR�FL�QLHGRERURZ\FK��*RUODFK������. 
SSRZRGRZDáR�WR�ELHUQH�SRELHUDQLH�WHJR�SLHrZLDVWND�]�JOHE\�Z�]DOH*QR�FL�RG�MHJR�
GRVW
SQR�FL�GOD�UR�OLQ��6]\END�UeGXNFMD�FKURPX�Z��URGRZLVNX�JOHERZ\P�ZHGáXJ�
Kabaty-Pendias i Pendias (1999)� RUD]�&]HNDá\� �������� SRZRGXMH��*H� MHVW� RQ�QD�
RJyá� WUXGQR�GRVW
SQ\�GOD�UR�OLQ��3RZ\*V]\�SRJO�G�MHVW� W\ONR�F]
�FLRZR�VáXV]Q\��
SRQLHZD*�� MDN�ZVND]XM�� SU]HSURZDG]RQH� EDGDQLD�ZáDVQH�� E\á�RQ�SRELerany, ale 
JáyZQD�MHJR�F]
�ü�E\áD�]DWU]\P\ZDQD�Z�NRU]HQLDFK�UR�OLQ��FR�SRWZLHUG]DM��EDr-
G]R�PDáH�ZDUWR�FL�ZVND(QLND�WUDQVORNDFML�REOLF]RQH�GOD�WHJR�SLHUZLDVWND��0HFKa-
QL]P�WHJR�SURFHVX�Z\QLNDá�SUDZGRSRGREQLH�]�SRZLQRZDFWZD�FKURPX�WUyMZDUWo-
�FLRZHJR�GR�WZRU]HQLD�NRPSOHNVyZ�L�FKHODWyZ�]H�VNáDGQLNDPL��FLDQ\�NRPyUNo-
ZHM��3URFHV�WHQ�MDN�WZLHUG]L�&]HNDáD��������RJUDQLF]D�ZQLNDQLH�FKURPX�GR�ZQ
�
WU]D� NRPyUNL� L� SU]HPLHV]F]DQLH� VL
� GR� RUJDQyZ� QDG]LHPQ\FK�� FR� WáXPaF]\áRE\�
QLHZLHON��NRQFHQWUDFMH�&U�Z�]LDUQLH�L�VáRPLH�� 
 .RQFHQWUDFMD�RáRZLX�Z�]LDUQLH�RZVD�QLH�SU]HNUDF]DáD������PJÂ NJ-1 s. m., przy 
QLH]QDF]Q\P�]Uy*QLFRZDQLX�PL
G]\RELHNWRZ\P��WDE������%\á\�WR�]DZDUWR�FL�QLe-
EXG]�FH�]DVWU]H*H��SRG�Z]JO
GHP�SU]H]QDF]HQLD�]LDUQD�QD�FHOH�VSR*\ZF]H��D�W\P�
EDUG]LHM� QD� FHOH� SDV]RZH� �*RUODFK� L� *DPEX�� ����). Od blisko 2 do 5 krotnie 
ZL
NV]H� RND]Dá\� VL
� ]DZDUWR�FL� RáRZLX� Z� VáRPLH�� D� QDMZL
FHM� WHJR� SLHUZLDVWND�
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VWZLHUG]RQR� Z� ELRPDVLH� VáRP\� ]� RELHNWyZ�� Z� NWyU\FK� ]DVWRVRZDQR� QDZR*HQLH�
PLQHUDOQH�L�NRPSRVW�]�3UDJL��'���1DMZL
FHM�RáRZLX�R]QDF]RQR�Z�NRU]HQLDFK�RZVD� 
SU]\� LVWRWQ\P� ]Uy*QLFRZaQLX� PL
G]\RELHNWRZ\P�� ,OR�FL� RáRZLX� SREUDQHJR� SU]H]�
UR�OLQ\�RZVD�QLH�Uy*QLá\�VL
�]QDF]�FR�Z�VWRVXQNX�GR� LOR�FL�SREUDQHJR�NDdmu czy 
FKURPX��WDE������SU]\�F]\P�QDMZL
NV]H�LOR�FL�WHJR�SLHUZLDVWND�SREUDá�RZLHV�]H�Váo-
P��� :VND(QLN� ]DQLHFzyszczenia biomasy ziarna� RáRZLHP� NV]WDáWoZDá� SRZ\*HM�
MHGQR�FL�� FR� �ZLDGF]\� R�ZL
NV]\P� QDJURPDG]HQLX� WHJR�PHWDOX�Z� ]LDrnie owsa 
QDZR*RQHJR�RUJDQLF]QLH�QL*�VRODPL�PLQHUDOQ\PL��WDE������2SUyF]�Váomy z obiek- 

Tabela 8.�:DUWR�ü�LQGHNVX�WUDQVORNDFML�PHWDOL�FL
*NLFK�GOD�]LDUQD�L�VáRP\�RZVD 
Table 8. Heavy metals translocation index for grain and straw of oat 
 

Cd Cr Pb Ni 
Obiekty – Treatment 

ziarno – grain 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

20 a 26 c 7 ab 53 d 

1DZR*HQLH�PLQHUDOQH 
Mineral fertili sation 

41 b 7 a 5 a 39 bc 

Obornik – Farmyard manure 39 b 10 b 9 c 44 cd 

Kompost (A) – Compost (A) 42 b 9 ab 7 ab 33 ab 

Kompost (B) – Compost (B) 36 b 7 a 9 c 29 a 

Kompost (C) – Compost (C) 49 c 6 a 7 ab 30 a 

Kompost (D) – Compost (D) 49 c 8 a 6 c 36 ab 

:VS��]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

23 89 20 24 

 VáRPD�– straw 

.RQWUROD��EH]�QDZR*HQLD� 
Control (no fertili sation) 

23 a 24 b 22 ab 20 b 

1DZR*HQLH�PLQHUDOQH 
Mineral fertili sation 

48 c 7 a 24 b 10 a 

Obornik – Farmyard manure 44 bc 9 a 16 a 11 a 

Kompost (A) – Compost (A) 50 c 8 a 27 b 11 a 

Kompost (B) – Compost (B) 37 b 8 a 29 bc 10 a 

Kompost (C) – Compost (C) 45 bc 8 a 23 ab 10 a 

Kompost (D) – Compost (D) 49 c 9 a 34 c 12 a 

:VS��]PLHQQR�FL��9�� 
Coeff icient of variation (V%) 

21 74 22 34 

� �UHGQLH�Z� NROXPQLH� R]QDF]RQH� W\PL� VDP\PL� OLWHUDPL�QLH� Uy*QL�� VL
� LVWRWQLH�ZJ�� WHVWX�'XQFana,     
p < 0,05 – means in the same column followed by the same letters are not significantly different acc. 
to the Duncan test, p < 0.05.  
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tu� QDZR*RQHJR� kompRVWHP� ]� 3UDJL� �'��� ZDUWR�ü� ZVND(QLND� VND*HQLD� GOD� WHJR�
SORQX� NV]WDáWRZDáD� VL
� SRQL*HM� MHGQR�FL��:VND(QLN� WUDQVORNDFML� RáRZLX�Z\Oiczony 
GOD�]LDUQD�QLH�SU]HNUDF]Dá������WDE������1D�RJyá�SRQDG��-NURWQLH�ZL
NV]H�ZDUWR�FL�
WHJR�SDUDPHWUX�VWZLHUG]RQR�GOD�VáRP\��-DN�Z\QLND�]�SUH]HQWRZDQ\FK�EDGD��]DZDr-
WR�ü� RáRZLX�Z� ELRPDVLH�PRJ�FHM� VWDQRZLü� (UyGáR� SDV]\� GOD� ]ZLHU]�W� QLH� EuG]LáD�
]DVWU]H*H�� �*RUODFK� L� *DPEX�� �������.RQFHQWUDFMD� WHJR� SLHUZLDVWND�Z� ELomasie 
RZVD�]DOH*DáD�RG�MHJR�GRVW
SQR�FL�Z�SRGáR*X��D�WDN*H�RUJDQX�UR�OLQ\��2áyZ�SRGRb-
QLH� MDN� NDGP� L� FKURP� E\á� ]DWU]\P\ZDQ\�Z� NRU]HQLDFK� RZVD�� FR�Z\QLNDáR� ]� So-
ZVWDZDQLD�Z�V\VWHPLH�NRU]HQLRZ\P�IRUP�RáRZLX�VáDER�UR]SXV]F]Dlnych. 
 =DZDUWR�ü�QLNOX�Z�RZVLH�]DOH*DáD�SU]HGH�ZV]\VWNLP�RG�DQDOL]RZDQHJR�RUJanu 
�WDE������3RG�Z]JO
GHP�]DZDUWR�FL�WHJR�SLHUZLDVWND�PR*QD�XáR*\ü�QDVW
SXM�F\�V]e-
UHJ�Z�NROHMQR�FL�Z]UDVWDM�FHM�� VáRPD���]LDUQR���NRU]HQLH��=DUyZQR�Z�SU]ypadku 
]LDUQD�MDN�L�VáRP\�RZVD�VWZLHUG]RQR�QLHZLHONLH��DOH�LVWRWQH�]Uy*QLFRZDQLH�PL
G]y-
RELHNWRZH��D�R]QDF]RQH�]DZDUWR�FL�QLH�EXG]Lá\�]DVWU]H*H��SRG�Z]JO
GHP�SU]\GDt-
QR�FL�SDV]RZHM�EDGDQHM�ELRPDV\��*RUODFK�L�*DPEX���������=DZDUWR�ü�QLNOX�Z ko-
U]HQLDFK� E\áD� �UHGQLR� SRQDG� �-NURWQLH� ZL
NV]D� QL*� Z� ]LDUQLH� L� SRQDG� �-krotnie 
ZL
NV]D�QL*�Z�VáRPLH��3REUDQH�LOR�FL�QLNOX�SU]H]�RZLHV�E\áR�EDUG]LHM�]Uy*QLFRZDQH��
SU]\�F]\P�Z�ND*G\P�SU]\SDGNX�LVWRWQLH�QDMZL
FHM�WHJR�SLHUZLDVWND�SRELHUDá\�UR�Oi-
Q\� QDZR*RQH� VRODPL� PLQHUDOQ\PL� �WDE�� ���� :L
NV]H� ZDUWR�FL� ZVND(QLND� VWRSQLD�
zanieczyszczenia�VWZLHUG]RQR�Z�SU]\SDGNX�VáRP\�RZVD�SU]\�QLHZLHONLP�]Uy*QLFo-
ZDQLX� PL
dzyobiektowym (tab. 7). Porównywalne z wyliczonymi dla kadmu 
w ]LDUQLH�RZVD�RND]Dá\�VL
�ZVND(QLNL�WUDQVORNacji dla niklu (tab. 8), przy czym dla 
NDGPX�ZVND(QLN�WHQ�RVL�JQ�á�QDMPQLHMV]��ZDUWR�ü�X�UR�OLQ�]�RELHNWX�NRQWUROQHJR��
a Z�SU]\SDGNX�QLNOX�E\áD� WR�ZDUWR�ü�QDMZL
NV]D��3RGREQHM� ]DOH*QR�FL�QLH� VWZLHr-
G]RQR�Z�SU]\SDGNX�VáRP\��.RQFHQWUDFMD�QLNOX�Z�UR�OLQDFK�]GDQLHP�ZLHOX�Dutorów 
�%URZQ�L�LQ��������$OORZD\�������*
EVNL�������)LOLSHN�L�2OHN�������Z�GX*HM�PLe-
U]H�]DOH*\�RG�]DZDUWR�FL�WHJR�SLHUZLDVWND�Z�JOHELH��D�V]F]HJyOQLH�GRVW
SQ\FK�MHJR�
IRUP��=DZDUWR�ü�QLNOX�Z�]LDUQLH�RZVD�E\áD�QDMZL
kV]D�]�EDGDQ\FK�PHWDOL�FL
*NLFK��
DOH�QLH�G\VNZDOLILNRZDáD�X]\VNDQHM�ELRPDV\�SRG�Z]JO
GHP�SU]\GDWQR�FL�GR�VSR*y-
FLD�� D� W\P� EDUG]LHM� SRG� Z]JO
GHP� SU]H]QDF]HQLD� Saszowego (Gorlach i GDPEX��
2000). Na podstawie uzyskanych wyników nie stwierdzono nadmiernej kumulacji 
WHJR�SLHUZLDVWND�Z�SRV]F]HJyOQ\FK� IUDNFMDFK�SORQX�RZVD�QDZR*RQHJR�NRPSRVWa-
PL��FR�Z\QLNDáR�]�PDáHM�MHJR�NRQFHQWUDFML�Z�NRPSRVWDFK��MDN�UyZQLH*�MHJR�QLHZLHl-
NLHM�ELRGRVW
SQR�FL�(Fili pek-Mazur i in. 2001). 

WNIOSKI 

1. 6XPDU\F]Q\� SORQ� RZVD� E\á� QDMZL
NV]\� Z� RELHNFLH, gdzie zastosowano 
QDZR*HQLH�VRODPL�PLQHUDOQ\PL� 
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2. ,OR�FL�EDGDQ\FK�PHWDOL�FL
*NLFK�ZSURZDG]RQH�GR�JOHE\�]�]DVWRVRZDQ\P�
QDZR*HQLHP�E\á\�QLHZLHONLH�L�]D�Z\M�WNLHP�NDGPX�QLH�VSRZRGRZDá\�QDGPLHUQHM�
NXPXODFML�W\FK�SLHUZLDVWNyZ�Z�F]
�FLDFK�QDG]LHPQ\FK�RZVD� 

3. 1LH]DOH*QLH�RG�EDGDQHJR�SLHUZLDVWND�QDMZL
FHM�PHWDOL�FL
*NLFK�R]QDF]o-
no w systemie korzeniowym owsa. 

4. 1DMZL
NV]H� ZDUWR�FL� ZVND(QLND� zanieczyszczenia ziarna uzyskano w przy-
padku chrRPX�L�RáRZLX��D�Z�SU]\SDGNX�VáRP\�GRGDWNRZR�QLNOX��8]\VNDQH�ZDUWR�FL�
SRZ\*HM�MHGQR�FL��ZLDGF]��R�ZL
NV]\P�QDJURPDG]HQLX�W\FK�SLHUZLDVWNyZ�Z�ELRPa-
VLH�UR�OLQ�QDZR*RQ\FK�RUJDQLF]QLH�Z�VWRVXQNX�GR�QDZR*RQ\FK�VRODPL�Pineralnymi. 

5. 8]\VNDQH� ZDUWR�FL� ZVND(QLND� WUDQVORNDFML� EDGDQ\FK� PHWDOL� FL
*NLFK�
ZVND]XM�F� QD�ZL
NV]H� QDJURPDG]HQLH� W\FK� SLHUZLDVWNyZ�Z�NRU]HQLDFK�QL*� F]
�
�FLDFK�QDG]LHPQ\FK owsa. 
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ACCUMULATION OF HEAVY METALS IN OATS FERTILIZED  
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A bst ract .  Heavy metals occur in composts in various forms, depending on the properties of the 

element itself and also on the composted material. Potential of heavy metal uptake by plants and accu-
mulation in tissues vary considerably, therefore the investigations were conducted to present the accu-
mulation of selected heavy metals in oats cultivated in soil supplemented with composts. The total oat 
yield for three years was the biggest on mineral salts treatment. Amounts of studied heavy metals 
brought into the soil with organic fertili zers were small and except for cadmium did not cause exces-
sive accumulation of these elements in oat aerial parts. Heavy metals were accumulated in the root 
system. The highest values of contamination degree index in grain were registered for chromium and 
lead, and in straw additionally for nickel. Obtained values exceeding one show greater accumulation of 
these elements in biomass of plants receiving organic fertili zation than in those fertili zed with mineral 
salts. Values of translocation index were the smallest for chromium and lead. 
 K eywords:  fertili zation, compost, heavy metals, accumulation, oat 
 


