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$EVWUDFW 
+RUPRJRQLD� OLEHUDWHG� IURP�WKH� ODWHUDO�EUDQFKHV�RI� ILODPHQWV�RI� WKH�KHWHURF\WLF�
F\DQRSK\WH�Hapalosiphon fontinalis ZHUH� DJJORPHUDWHG� LQ� FRPPRQ� IDVFLFOHV�
UHVHPEOLQJ�SODQNWLF�FRORQLHV�RI Aphanizomenon flos-aqua or Anabaena affinis, 
EXW� ZLWKRXW� KHWHURF\WHV� DQG� DNLQHWHV�� ,Q� FRQWUDVW� WR� YHJHWDWLYH� ILODPHQWV��
KRUPRJRQLD� LQ� IDVFLFOHV�KDG�PXFLODJLQRXV�HQYHORSHV��ZHUH�DEOH� WR�PRYH�DQG�
WKHLU�FHOOV�FRQWDLQHG�DHURWRSHV��6XFK�DJJORPHUDWLRQ�RI�KRUPRJRQLD�ZDV�IRXQG�



 

/,012�635$9��5Rþ� 5, ������ 
 

6 

LQ� D� ODERUDWRU\� FXOWLYDWHG� PDWHULDO� IURP� WKH� SHDW-ERJ� .OLQ� �1RUWKHUQ� 2UDYD��
6ORYDNLD���7KLV�SKHQRPHQRQ�LV�REVHUYHG�LQ�WKLV�VSHFLHV�IRU�WKH�ILUVW�WLPH� 
Keywords: heterocytic cyanophytes, hormogonia, peat-bog 

Úvod 
+RUPRJyQLi�VLQtF�V~�VSUDYLGOD�SRK\EOLYp�UR]PQRåRYDFLH�YOiNQD��NWRUp�Y]QLNDM~�
SUL�NOtþHQt�DNLQHW�DOHER�SUL�UR]SDGH�YOiNHQ�þL�RGãNUFRYDQtP�LFK�NRQFRYêFK�þDVWt��
0DM~�þDVWR�NĎ]DYê�DOHER�VNUXWNRYLWê�SRK\E��SUtSDGQH�DM�DHURWRS\��þR�V~�]QDN\��
NWRUp� X� YHJHWDWtYQ\FK� YOiNHQ� QHPXVLD� E\Ģ� YåG\� SUtWRPQp�� 8� YOiNQLWHM�
KRUPRJRQiOQHM� VLQLFH�Hapalosiphon fontinalis �&��$JDUGK��%RUQHW� KRUPRJyQLi�
VD� XYRĐĖRYDOL� RGãNUFRYDQtP� NRQFRYêFK� þDVWt� ERþQêFK� YOiNHQ� VWLHON\� �*HLWOHU�
����–������ 6WDUPDFK� ������� -HGQRWOLYp� KRUPRJyQLH� PDOL� VFKRSQRVĢ� VD�
]KOXNRYDĢ� GR� NROyQLt� Y WYDUH� ]Yl]RþNRY�� þR� VD� GRWHUD]� X� WRKWR� GUXKX�
QHSR]RURYDOR�� 9� WRPWR� SUtVSHYNX� RSLVXMHPH� D GRNXPHQWXMHPH� MHGQRWOLYp�
YêYLQRYp�ãWiGLi�VLQLFH�V�G{UD]RP�QD�WYRUEX�KRUPRJyQLt� 

0DWHULiO�D�PHWyG\ 
âWXGRYDQê� PDWHULDO� VPH� RGREUDOL� ]� .OLQVNpKR� UDãHOLQLVND� GĖD� ����������� S+�
���-�����7RWR�UDãHOLQLVNR�SUHGVWDYXMH�QDMOHSãLH�Y\YLQXWp�D�]DFKRYDQp�YUFKRYLVNR�
QHOHVQpKR� W\SX�QD�6ORYHQVNX��EOLåãLH�R�135�.OLQVNp�UDãHOLQLVNR�SR]UL�0UYD�& 
+LQGiN� ������9]RUNX� VPH XGUåLDYDOL� Y� ODERUDWyULX� SUL� NRQWLQXiOQRP� RVYHWOHQt�
åLDULYNDPL� D� SUL� WHSORWH� ��–��� �&�� 1D� SR]RURYDQLH� VPH SRXåLOL� VYHWHOQê�
PLNURVNRS� /HLW]� 'LDSODQ� V� IRWRJUDILFNêP� ]DULDGHQtP� :LOG� 3KRWRDXWRPDW�
036���� .RQ]HUYRYDQê� PDWHULiO� IRUPDOGHK\GRP� MH� XORåHQê� QD� %RWDQLFNRP�
~VWDYH�6$9�Y�%UDWLVODYH� 

9êVOHGN\�D�GLVNXVLD 
9� ODERUDWyUQ\FK� SRGPLHQNDFK� VD� QRVWRNiOQD� VLQLFD Hapalosiphon fontinalis 
�2EU�����Y�RGREUDQHM�Y]RUNH�]�.OLQVNpKR�UDãHOLQLVND�YêUD]QH�UR]PQRåLOD�D�VWDOD�
VD� GRPLQDQWQêP� GUXKRP� SUtWRPQpKR� VLQLFRYpKR� D� ULDVRYpKR� VSRORþHQVWYD�
�EOLåãLH� R� GUXKRYRP� ]ORåHQt� VLQtF� D� ULDV� UDãHOLQLVND� .OLQ� SR]UL� +LQGiN� & 
+LQGiNRYi� Y� WODþL��� .� WYRUEH� KRUPRJyQLt� GRFKiG]DOR� X� GREUH� UDVW~FLFK�
UR]NRQiUHQêFK�VWLHORN� WDN��åH�]�ERþQêFK�YOiNHQ�VD�RGãNUFRYDOL� NRQFRYp�þDVti, 
]ULHGND�FHOp�ERþQp�YOiNQD��2EU���������7RPXWR�SUHGFKiG]DOD�WYRUED�DHURWRSRY�
u EXQLHN� Y� WHMWR� þDVWL� YOiNQD�� NêP� Y� EXQNiFK� Y� RVWDWQHM� QHRGãNUWHQHM� þDVWL 
YOiNQD� VD� DHURWRS\� QHWYRULOL� �2EU�� ���� 5R]WUKQXWtP� SRãY\� QD� NRQFL� YOiNQD� VD�
RGãNUWHQp� KRUPRJyQLXP� NĎ]DYêP� SRK\ERP� GRVWiYDOR� YRQ�� 3RK\EOLYp�
KRUPRJyQLi� VD� þDVRP� ]JUXSRYDOL� GR� SRGOKRYDVWêFK� VQRSþHNRYLWêFK� NROyQií 
�2EU�� ���� þtP� SULSRPtQDOL� NROyQLH� YHJHWDWtYQ\FK� YOiNLHQ� QDSU�� X� RVFLODWRUQpKR�
GUXKX� Trichodesmium lacustre .OHEDKQ� DOHER� X� QRVWRNiOQ\FK� VLQtF�
Aphanizomenon flos–aquae �/���5DOIV�H[�%RUQHW�HW�)ODKDXOW�D�Anabaena affinis 
/HPPHUPDQQ�� þR� V~� YãDN�GUXK\� FKDUDNWHULVWLFNp�SUH�SODQNWyQ�HXWURIQêFK�Y{G�
�+LQGiN������� 

+RUPRJyQLi�EROL�URYQp��MHGQRUDGRYp��QHUR]NRQiUHQp��]ORåHQp�]�NUiWNR�
YDOFRYLWêFK� EXQLHN�� YHĐNêFK� �����–4–�� [� �–5–���� �P�� SUL� SULHKUDGNiFK�PLHUQH�
]DãNUWHQêFK�D�VR�]UHWHĐQH�XWYRUHQêPL�DHURWRSPL��NRQFRYp�EXQN\�EROL�]DREOHQp��



 

/,012�635$9��5Rþ� 5, ������ 
 

7 

-HGQRWOLYp�KRUPRJyQLi�VD�SRK\ERYDOL�DM�YR�YQ~WUL�VQRSþHNRYLWêFK�NROyQLt��DNR�MH�
WR�]QiPH�QDSU��X�Aphanizomenon flos–aquae���D�WR�GRSUHGX�D�GR]DGX�Y�VPHUH�
SR]GĎåQHM� RVL� NROyQLH�� PDOL� WHQNê� VOL]RYê� REDO�� VSRORþQi� SRãYD� YãDN� QHEROD�
utvorHQi��2EU������'ĎåND�KRUPRJyQLt�VD�SRK\ERYDOD�RG����GR������P��VQRSþHN\�
koOyQLt�EROL�GOKp����–�����P�D�KUXEp����–�����P��3R�LVWRP�þDVH�KRUPRJyQLi�
SUHUDVWDOL�YR�YHJHWDWtYQH�YOiNQD��Y�NROyQLL�VWUiFDOL�SRK\EOLYRVĢ�D�]DþDOL VD�WYRULĢ�
KHWHURF\W\� D� SRãYD� �2EU�� ���� Då� QDNRQLHF� VD� NROyQLD� UR]SDGOD� QD� MHGQRWOLYp�
YOiNQD� 

Obr. 1.–���5R]OLþQp�YêYLQRYp�ãWiGLi�X KHWHURF\WLFNHM�VLQLFH�Hapalosiphon fontinalis�� ����
YHJHWDWtYQH�YOiNQR�V SUDYêP�UR]NRQiUHQtP�D KHWHURF\WRP��YSUDYR�KRUH���EXQN\�V~�EH]�
DHURWRSRY�� ���� SUHPHQD� NRQFRY� ERþQêFK� YOiNHQ� QD� KRUPRJyQLH� �WPDYãLH� EXQN\�
REVDKXM~� DHURWRS\��� ���� SUi]GQH� SRãY\� ERþQêFK� YOiNHQ� SR� RGãNUWHQt� KRUPRJyQLt�� ����
]Yl]RþNRYLWi� NROyQLD� KRUPRJyQLt� SUL� PDORP� ]YlþãHQt�� ���� SRK\EOLYp� KRUPRJyQLH�
v NROyQLL������QHSRK\EOLYp�PODGp�YHJHWDWtYQH�YOiNQD�Y NROyQLL�V XWYRUHQêPL�KHWHURF\WPL� 
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-HGQRWOLYp�KRUPRJyQLi�DM�VQRSþHNRYLWp�NROyQLH�VPH�VD�VQDåLOL�SUHQLHVĢ�

GR� VN~PDYLHN� V� NXOWLYDþQêP� PpGLRP�� DOH� QDSULHN� PQRKêP� RSDNRYDQLDP� VD�
QiP� QHSRGDULOR� ]tVNDĢ� þLVW~� NXOW~UX�� 7DNLVWR� DM� YHJHWDWtYQH� YOiNQD� SR�
QLHNRĐNêFK�PHVLDFRFK�Y�NXOWLYRYDQêP�PDWHULiOL�QiKOH�SUHVWDOL�UiVĢ�D�RGXPUHOL� 

+RFL� Hapalosiphon fontinalis VD� EHåQH� XGiYD� ]� UDãHOLQRYêFK� Y{G�
�*HLWOHU�����–1932, 6WDUPDFK��������WHQWR�GUXK Y�RUDYVNêFK�UDãOLQLVNiFK�QHERO 
GRWHUD]� QiMGHQê� �FI�� )RWW� ������ -XULã� ������ URYDNR� WDN� Y� RGERUQHM� OLWHUDW~UH�
QHQDFKiG]DPH�~GDMH�R�]JUXSRYDQt�KRUPRJyQLt�GR�]Yl]RþNRY��+RUPRJyQLi�VD�
RGOLãRYDOL�RG�YHJHWDWtYQ\FK�YOiNHQ�QLHOHQ�WYRUERX�]Yl]RþNRYLWêFK�NROyQLt��DOH�DM�
NĎ]DYêP� SRK\ERP�� VOL]RYêP� REDORP�� SUtWRPQRVĢRX� DHURWRSRY� Y� EXQNiFK��
DEVHQFLRX� KHWHURF\WRY� D� MHGQRUDGRYêPL� QHUR]NRQiUHQêPL� YOiNQDPL��
+RUPRJyQLi�� MHGQRWOLYp�DOHER�YR�]Yl]RþNRFK��VD�SUHVWDOL�SRK\ERYDĢ�SUL� WYRUEH�
KHWHURF\WRY��þRPX�SRWRP�QDVOHGRYDO�UR]SDG�NROyQLH��3RþDV�QiãKR�YêVNXPX�VD 
WDN~WR�WYRUEX�]Yl]RþNRY�KRUPRJyQLt�QHSRGDULOR�]QRYX�]LVWLĢ��D�WR�D]GD�DM�SUHWR��
åH�WHQWR�GUXK�ERO�Y�RGREUDWêFK�Y]RUNiFK�U�������]ULHGNDYê, DOHER�VD Y\VN\WRYDO�
Y�PDOHM�DEXQGDQFLL� 

1D�WRPWR�SUtNODGH�PRåQR�GHPRQãWURYDĢ�SRWUHEX�VOHGRYDĢ�FHOê�åLYRWQê�
F\NOXV� GUXKX�� Y� WRPWR� SUtSDGH� VLQLFH Hapalosiphon fontinalis�� QDNRĐNR�
YHJHWDWtYQH� YOiNQD� �2EU�� ��� VD P{åX� RGOLãRYDĢ� RG� KRUPRJyQLt� �2br. 2–��� YR�
Yê]QDPQêFK� GLDJQRVWLFNêFK� ]QDNRFK�� NWRUp� VD� XSODWĖXM~� Y� YWHMWR� VNXSLQH�
KHWHURF\WLFNêFK�PLNURRUJDQL]PRY� 

3RćDNRYDQLH 
3UiFD�EROD�ILQDQFRYDQi�V�SRGSRURX�SURMHNWX�9(*$���������� 

/LWHUDW~UD 
)277, B. 1952. 0LNURIORUD�RUDYVNêFK�UDãHOLQ��3UHVOLD��������-���� 
G(,7/(5, /� ����–1932. &\DQRSK\FHDH�� ,Q�� 5DEHQKRUVW�V� .U\SW�–)O��� /HLS]LJ��
14: 1-����. 
H,1'È., )� ����� &RORXU�DWODV�RI�F\DQRSK\WHV��9HGD��%UDWLVODYD������SS� 
H,1'È., )� & H,1'È.29È, $� Chalarodora azurea 3DVFKHU� ����� – D� UDUe 

JODXFRSK\WH� IRXQG� LQ� WKH� SHDW–ERJ� .OLQ� �2UDYD�� 1RUWKHUQ� 6ORYDNLD���
3ROLVK�%RW��-���.UDNyZ��Y�WODþL. 

-85,â, Š. 1955. 5LDV\�UDãHOLQLVND�%yU��,��2UDYD��6ORYHQVNR���%LROyJLD��%UDWLVODYD 
�������-���� 

059$, 0� & H,1'È., )� ����� 2SlWRYQê� QiOH]� VFKUiQNDWHM� PHĖDYN\�
Lesquereusia spiralis �(KUHQEHUJ�� ������ �7HVWDFHDORELRVD��
/HVTXHUHXVLLGDH�� Y .OLQVNRP� UDãHOLQLVNX� �+RUQi� 2UDYD�� 6ORYHQVNR���
/LPQRORJLFNê�VSUDYRGDMFD 4���: ��-��� 

S7$50$&+, .� ����� &\DQRSK\WD� – VLQLFH�� *ODXFRSK\WD� – JODXNRILW\�� )ORUD�
VáRGNRZRGQD�3ROVNL�����-���� 
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