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:\lhj�ihk\ysZ_l�wlm�dgb]m

���e_lbx��Bevf_gkdh]h

�]hkm^Zjkl\_ggh]h�aZih\_^gbdZ

<<?>?GB?

X`guc�MjZe�oZjZdl_jbam_lky�ohjhrh�jZa\blhc�]b^jhk_-
lvx��h[t_^bgyxs_c�fgh`_kl\h�ha_j��j_d�b�[hehl��]jmglh\u_�\h-
^u��;_a�khfg_gby��\h^h_fu�b�\h^hlhdb�bf_xl�a^_kv�[hevrhe�agZ-
q_gb_�\�ih^^_j`Zgbb�_kl_kl\_ggh]h�jZ\gh\_kby�\�ijbjh^guo�kh-
h[s_kl\Zo��Wdheh]bq_kdb_�mkeh\by�\�j_]bhg_�\_kvfZ�jZaghh[jZa-
gu��qlh�h[mkeh\e_gh�ahgZevgh�debfZlbq_kdbf�^_e_gb_f�b�keh`-
ghklvx�j_ev_nZ��G_h^ghjh^ghklv�eZg^rZnlhh[jZamxsbo�nZdlh-
jh\�y\ey_lky�ijbqbghc�fgh]hh[jZaby�lbih\�ha_j�gZ�^Zgghc�l_j-
jblhjbb�ih�fhjnhf_ljbq_kdbf�� ]b^jheh]bq_kdbf�� ]b^jhobfbq_-
kdbf�b�]b^jh[bheh]bq_kdbf�ihdZaZl_eyf��<�gZklhys__�\j_fy�gZ
X`ghf�MjZe_�hq_gv�hkljh�klhbl�\hijhk�Zgljhih]_gghc�^_]jZ^Z-
pbb�\h^h_fh\��dZd�p_ehklguo�wdhkbkl_f��k�q_f�k\yaZgh�kgb`_gb_
[bheh]bq_kdh]h� jZaghh[jZaby� \� j_]bhg_�� Z� lZd`_� mgbqlh`_gb_
p_gguo� bklhqgbdh\� ij_kghc� \h^u�� Ihwlhfm� a^_kv� qj_a\uqZcgh
\Z`gh� m]em[e_ggh_� dhfie_dkgh_� bamq_gb_� \h^guo� wdhkbkl_f�
hl^_evguo� bo� dhfihg_glh\� ²� [bhlbq_kdbo� b� Z[bhlbq_kdbo� ²
b� \aZbfhk\ya_c�f_`^m�gbfb� k�p_evx� jZajZ[hldb�f_j�ih� hojZg_
b�jZpbhgZevghfm�bkihevah\Zgbx�\h^guo�j_kmjkh\�

H^gbf�ba�hkgh\guo�dhfihg_glh\� \h^guo� wdhkbkl_f� y\-
eyxlky�ha_jgu_�fZdjhnblu�²� djmigu_� \h^hjhkeb��fob�b� khkm-
^bklu_� jZkl_gby�� ghjfZevgh� jZa\b\Zxsb_ky� \� mkeh\byo� \h^ghc
kj_^u�b�ba[ulhqgh]h�m\eZ`g_gby�b�h[blZxsb_�dZd�\�\h^_��lZd�b
\� ijb[j_`ghc� ahg_�� >ZggZy� ]jmiiZ� ]b^jh[bhglh\� ij_^klZ\ey_l
gZqZevgh_�a\_gh�\�djm]h\hjhl_�\_s_kl\�b�wg_j]bb�dZd�i_j\bqgu_
ijh^mp_glu�hj]Zgbq_kdh]h�\_s_kl\Z��FZdjhnblu�\ebyxl�gZ�ob-
fbq_kdb_�b�nbabq_kdb_�k\hckl\Z�\h^u��kem`Zl�fhsguf�[bheh]b-
q_kdbf�nbevljhf�\�ijhp_kk_�_kl_kl\_ggh]h�kZfhhqbs_gby�\h^h-
_fh\�� b]jZxl� \Z`gmx� kj_^hh[jZamxsmx� jhev� ^ey� ^jm]bo� hj]Z-
gbafh\��;m^mqb�\h\e_q_gu�\�jZaghh[jZagu_�ijhp_kku��fZdjhnb-
lu�b]jZxl�\Z`gmx�jhev�\�wdhkbkl_fZo��\h^h_fh\�b�\�ijbjh^guo
eZg^rZnlZo�\�p_ehf�

Djhf_� lh]h�� h[ebd� fZdjhnblghc� jZklbl_evghklb� \h^h-
_fh\� \h� fgh]hf� hljZ`Z_l� _]h� ]b^jheh]bq_kdbc� b� l_jfbq_kdbc
j_`bf��ki_pbnbdm�_]h�obfbafZ��ljhnbq_kdbc�klZlmk��\hajZkl��dZd
klZ^bx�jZa\blby���ihwlhfm�\h^gu_�nblhp_ghau�b�hl^_evgu_�\b^u
fZdjhnblh\�fh]ml�\uihegylv�jhev�[bhbg^bdZlhjh\��dZd�\�qbkluo
\h^Zo��lZd�b�ijb�hij_^_e_gbb�kl_i_gb�b�oZjZdl_jZ�Zgljhih]_ggh-
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]h�\ha^_ckl\by��Lh�_klv��hgb�y\eyxlky�m^h[guf�h[t_dlhf�fhgb-
lhjbg]Z�\h^guo�wdhkbkl_f�

Ihkdhevdm�fZdjhnblu�\�\h^h_fZo�h[jZamxl�jZaghh[jZa-
gu_�ih�kljmdlmj_�b�[bhlhibq_kdhc�ijbmjhq_gghklb�khh[s_kl\Z�
[hevrhc�bgl_j_k�ij_^klZ\ey_l�bo�bamq_gb_� k� kbgwdheh]bq_kdbo
ihabpbc�²�ZgZeba�jZaebqguo�Zki_dlh\�kljmdlmju�khh[s_kl\�b�bo
aZ\bkbfhklb�hl�nZdlhjh\�hdjm`Zxs_c�kj_^u�

JZaghh[jZab_� ha_j� �hl� ]hjguo� ^h� lbibqguo� jZ\gbgguo�
^_eZ_l�X`guc� MjZe� m^h[guf� iheb]hghf� ^ey� jZajZ[hldb� wlhc
ijh[e_fu��l_f�[he__��qlh�a^_kv�bf__lky�\hafh`ghklv�kjZ\gb\Zlv
hlghkbl_evgh�g_gZjmr_ggu_�\h^h_fu c�ih^\_j`_ggufb�\ha^_c-
kl\bx� kZfuo� jZaebqguo� Zgljhih]_gguo�nZdlhjh\��G_kfhljy� gZ
wlh��^Zgghc�ijh[e_f_�\�j_]bhg_�^h�kbo�ihj�m^_ey_lky�djZcg_�g_-
^hklZlhqgh� \gbfZgby� b� p_e_gZijZ\e_gguo� bkke_^h\Zgbc� \� wlhc
h[eZklb�ijZdlbq_kdb�g_�ijh\h^behkv�

K\_^_gby� h� jZklbl_evghklb� ha_j�X`gh]h�MjZeZ�g_fgh-
]hqbke_ggu��<�klZlv_�?��B��BkiheZlh\Z���������\�jmdhibkguo�hl-
q_lZo�G��<��;hg^Zj_gdh���������K��K��@Zjbdh\Z���������K��D��Hkb-
ih\Z� ��������:��H��LZmkhg� ��������ojZgysboky�\�Zjob\_� aZih\_^-
gbdZ� ebrv� mihfbgZxlky� fZkkh\u_� \b^u� \h^guo� b� ijb[j_`gh�
\h^guo�\ukrbo�jZkl_gbc�g_dhlhjuo�ha_j��lZd�dZd�i_j_qbke_ggu_
jZ[hlu� \� hkgh\ghf� ihk\ys_gu� ^jm]bf� \hijhkZf�� �BgnhjfZpby
hibkZl_evgh]h� oZjZdl_jZ� bf__lky� \� khhl\_lkl\mxs_f� jZa^_e_
k[hjgbdZ� h[� Bevf_gkdhf� aZih\_^gbd_� �;hg^Zj_gdh�� Hkbih\�
�������;he__�ih^jh[gh�bkke_^h\Ze�jZklbl_evgu_�khh[s_kl\Z�b�bo
[bhlhiu� \� ha_jZo� ;hevrh_� FbZkkh\h� b� ;hevrhc� LZldmev
D��<��=hjgh\kdbc���������B��:��I_ljh\Z��������������������ijb\h-
^bl� g_dhlhju_� ^Zggu_� ih� \b^h\hfm� khklZ\m�� ijh^mdlb\ghklb�
[bhlhibq_kdhfm� jZkij_^_e_gbx�� deZkkbnbdZpbb� jZklbl_evguo
khh[s_kl\�X`ghmjZevkdbo� ha_j� jZaebqguo� lbih\� eZg^rZnlh\�
\dexqZy�;hevrhc�Brdmev�b�:j]Zyr��gZoh^ysb_ky�gZ�l_jjblhjbb
aZih\_^gbdZ��Djhf_� lh]h��\�MjZevkdhf�j_]bhg_�ijh\h^bebkv�hl-
^_evgu_� [hlZgbq_kdb_� bkke_^h\Zgby� gZ� g_dhlhjuo� bkdmkkl\_g-
guo�b�Zgljhih]_ggh�gZjmr_gguo�ha_jZo��<Zkbevqbdh\Z��Ihklgb-
dh\�� ����; <Zkbevqbdh\Z� �b�^j�� ������<_kgbg�� ������Bdhggbdh\�
������Ex[bfh\Z��Q_[hlbgZ��������F_gvrbdh\��������

<� ����²����� ]h^Zo� ]_h[hlZgbq_kdb_� bkke_^h\Zgby� gZ
ha_jZo� aZih\_^gbdZ� b� aZ� _]h� ij_^_eZfb� ijh\h^bebkv� Z\lhjhf�
BamqZeky� nehjbklbq_kdbc� khklZ\� fZdjhnblh\�� kbglZdkhghfbq_-
kdbc� khklZ\� jZklbl_evguo� khh[s_kl\�� bo� \b^h\Zy� b� wdh[bhfhj-
nheh]bq_kdZy� kljmdlmjZ�b�jZkij_^_e_gb_� \� \h^h_fZo� �<_ck[_j]�
�����������Z�������[��������
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P_evx�gZklhys_c�jZ[hlu�y\ey_lky�ZgZeba�jZaebqguo�Zk-
i_dlh\� kljmdlmju� b� ^bgZfbdb� khh[s_kl\� fZdjhnblh\� hlghkb-
l_evgh�g_gZjmr_gguo�ha_j�Bevf_gkdh]h�aZih\_^gbdZ��>ey�bkke_-
^h\Zgbc� gZ� wlhf� wlZi_� [ueb� \u[jZgu� ha_jZ�� ij_^klZ\eyxsb_
h^gm�]jmiim�X`ghmjZevkdbo�ha_j�²�Bevf_gkdmx��jZkiheh`_g-
gmx� \� \hklhqguo� ij_^]hjvyo� X`gh]h� MjZeZ�� Mqblu\Zy� gZb-
f_gvrmx�kl_i_gv�Zgljhih]_ggh]h�\ha^_ckl\by��bo�fh`gh�kqblZlv
mkeh\gh�wlZehggufb��KlZ\bebkv�ke_^mxsb_�aZ^Zqb: hij_^_e_gb_
nehjbklbq_kdh]h� khklZ\Z�fZdjhnblh\�Bevf_gkdbo�ha_j��\uy\e_-
gb_� kbglZdkhghfbq_kdh]h� khklZ\Z� khh[s_kl\�� bo� kjZ\gbl_evgZy
oZjZdl_jbklbdZ�� <gbfZgb_� m^_e_gh� b� h[sbf� aZdhghf_jghklyf
jZaf_s_gby�nblhp_ghah\�\�\h^h_fZo��bo�Zgljhih]_gghc�b�_kl_kl-
\_gghc�^bgZfbd_��<�jZ[hl_�lZd`_�jZkkfZljb\Zxlky�i_jki_dlb\u
nblhfhgblhjbg]Z�\h^guo�wdhkbkl_f�b�ij_^eZ]Zxlky�iZjZf_lju�
dhlhju_�p_e_khh[jZagh�ijb� wlhf�bkihevah\Zlv��Kbkl_fguc�ih^-
oh^�� \i_j\u_� ijbf_g_gguc� ^ey� bamq_gby� fZdjhnblghc� jZklb-
l_evghklb�gZ�X`ghf�MjZe_��b�ij_^eh`_ggu_�f_lh^u�fZl_fZlb-
q_kdhc�h[jZ[hldb�dZd�ij_^klZ\ey_lky��y\eyxlky�i_jki_dlb\gufb�
b� \� k\h_f� ijbf_g_gbb� fh]ml� \uclb� ^Ze_dh� aZ� ij_^_eu�X`gh-
MjZevkdh]h�j_]bhgZ�

:\lhj� kqblZ_l� k\hbf� ^he]hf� \ujZablv� [eZ]h^Zjghklv
I�� E�� =hjqZdh\kdhfm�� <�� I�� Dhjh[_cgbdh\hc�� :�� <�� EZ]mgh\m�
<��>��AZoZjh\m�aZ�p_ggu_�mdZaZgby�\�ijhp_kk_�ih^]hlh\db�dgb]b�
E�� I_g_\m�� I�� ;Z_\m� aZ� \hafh`ghklv� bkihevah\Zgby� Z\lhjkdhc
ijh]jZffu� ©BIODIV» ^ey� dhfivxl_jghc� h[jZ[hldb� ^Zgguo�
Hkh[Zy�[eZ]h^Zjghklv�ijhn_kkhjm�Wj\bgm Ebol_g_]]_jm (Bgklb-
lml�nblhkhpbheh]bb, DeZ]_gnmjl��:\kljby�� aZ� ij_^hklZ\e_ggu_
jbkmgdb� �Pflanzensoziologisches Institut, Klagenfurt, dr. Erwin
Lichtenegger).
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�����Nbabdh�]_h]jZnbq_kdZy�oZjZdl_jbklbdZ
Bevf_gkdh]h�aZih\_^gbdZ�b�khij_^_evguo�l_jjblhjbc

Ha_jZ�\hklhqgh]h�kdehgZ�X`gh]h�MjZeZ�\_kvfZ�jZaghh[-
jZagu�ih�]b^jheh]bq_kdbf�b�fhjnheh]bq_kdbf�ihdZaZl_eyf��ih^-
klbeZxsbf�ihjh^Zf�b�lbiZf�]jmglh\��l_fi_jZlmjghfm�j_`bfm�b
obfbafm� \h^�� LZdZy� jZaghjh^ghklv� h[tykgy_lky� fgh]hh[jZab_f
lbih\�eZg^rZnlh\��Lbi�eZg^rZnlZ��\�k\hx�hq_j_^v��hij_^_ey_lky
kljh_gb_f� ]_heh]bq_kdh]h�nmg^Zf_glZ�� oZjZdl_jhf� j_ev_nZ�� kh-
q_lZgb_f� ]b^jhl_jfbq_kdbo� mkeh\bc�� lbih\�ihq\�b� [bh]_hp_gh-
ah\��B��B��<_ebdhj_pdZy��������\u^_ey_l�\�j_]bhg_���]jmii�ha_j�
hlghkysboky� d� ke_^mxsbf� lbiZf� eZg^rZnlh\�� �� ²� x`gh�
lZ_`guc� gbadh]hjguc�� �� ²� x`gh�lZ_`guc� ij_^]hjguc�� �� ²
i_j_oh^guc�hl�x`gh�lZ_`gh]h�d�e_khkl_ighfm�jZ\gbgguc�eZg^-
rZnl� gZ� i_g_ie_g_�� �� ²� e_khkl_ighc� eZg^rZnl� gZ� lj_lbqghc
jZ\gbg_����²�e_khkl_ighc�eZg^rZnl�\�ij_^_eZo�^j_\g_c�q_l\_j-
lbqghc�^hebgu�

H[t_dlhf�bkke_^h\Zgbc�\�^Zgghc�jZ[hl_�y\eyxlky�ha_jZ
Bevf_gkdhc� ]jmiiu�� gZa\Zgghc� lZd� ih� iheh`_gbx� \� j_ev_n_�
Ha_jZ� wlhc� ]jmiiu� jZkiheh`_gu� \� ij_^]hjgh�gbadh]hjghc� ahg_
\hklhqgh]h�fZdjhkdehgZ�X`gh]h�MjZeZ��X`gh�MjZevkdZy�nbab-
dh�]_h]jZnbq_kdZy� h[eZklv�MjZevkdhc� ]hjghc� kljZgu���L_jjblh-
jby�Bevf_gkdh]h�aZih\_^gbdZ�e_`bl�\�ij_^_eZo�^\mo�eZg^rZnl-
guo�ahg —�]hjghc�b�ij_^]hjghc��AZih\_^gbd�aZgbfZ_l�iehsZ^v
������]Z�b�ijhly]b\Z_lky�k�k_\_jZ�gZ�x]�gZ����df;�rbjbgZ�_]h�hl
��df�\�k_\_jghc�qZklb�^h����df�\�x`ghc.

<�]hjghf�jZchg_�ij_h[eZ^Zxl�djmigu_�nhjfu�j_ev_nZ�
djmlu_�kdehgu��Ij_h[eZ^Zxsb_�\ukhlu�²�hl�����^h�����f��<u-
lygmlu_�k�k_\_jZ�gZ�x]�oj_[lu�keh`_gu�\�hkgh\ghf�s_ehqgufb
ihjh^Zfb��fbZkdblZfb��kb_gblZfb�k�mqZklb_f�]g_ckh\b^guo�Zf-
nb[heblh\�� Hkgh\gu_� ihjh^u�� aZe_]Zxsb_� \� f_jb^bhgZevghf
gZijZ\e_gbb� k� h[sbf� iZ^_gb_f� keh_\� gZ� \hklhd�� gZ� \hklhqghf
kdehg_� ijhgbaZgu� fgh]hqbke_ggufb� i_]fZlblh\ufb� `beZfb
�Kbfhgh\��������;Z`_gh\�b�^j�� ���������Hkgh\ghc�oj_[_l�²�Bev-
f_gkdbc� ²� bf__l� q_ldmx� keZ[h\hegbklmx� ]j_[g_\mx� ebgbx�
ohjhrh�\ujZ`_ggu_�ba]b[u�b�ih^hr\u��<hklhqguc�kdehg�khklh-
bl� ba� l_jjZkhih^h[guo� mklmih\�� h[jZah\Z\rboky� \� j_amevlZl_
\u\_ljb\Zgby� ]hjguo�ihjh^��<�x`ghc�qZklb� ]j_[_gv�keZ[h�jZk-
qe_g_g�gZ�jy^�khihd��hl^_e_gguo�^jm]�hl�^jm]Z�iheh]bfb�k_^eh-
\bgZfb��Z�k�aZiZ^Z�b�x]h�aZiZ^Z�²�djmlufb�eh]Zfb��qZklh�kh�kdZ-
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ebklufb� kdehgZfb��X`gZy� hdhg_qghklv� ij_^klZ\ey_l� iheh]b_
l_jjZkhih^h[gu_� kdehgu�� <� k_\_jghc� qZklb� ]j_[_gv� hkljuc�
k� djmlufb� b� h[ju\bklufb� aZiZ^gufb� b� k� iheh]bfb�� ba[hjh`-
^_ggufb�wjhab_c�\hklhqgufb�kdehgZfb�

Ij_^]hjvy��yjdh�\ujZ`_ggu_�ebrv�k�\hklhqghc�klhjhgu�
oZjZdl_jbamxlky� m\Zebklh�ohefbkluf� j_ev_nhf�b�ij_h[eZ^Zgb-
_f� \� khklZ\_� ihjh^� ]jZgblguo� fZ]fZlblh\�� G_[hevrb_� \ha\u-
r_gghklb�q_j_^mxlky�k�ha_jgufb�dhleh\bgZfb�

K� lhqdb� aj_gby� ]_h[hlZgbq_kdh]h� jZchgbjh\Zgby�� aZih-
\_^gbd� jZkiheh`_g� \� ih^ahg_� khkgh\h�[_j_ah\uo� e_kh\� x`gh�
lZ_`ghc�ahgu��Dhe_kgbdh\���������H^gZdh��g_h^ghjh^ghklv j_ev-
_nZ��jZaghh[jZab_�i_ljh]jZnbq_kdh]h�khklZ\Z�ihq\hh[jZamxsbo
ihjh^�\�khq_lZgbb�k�debfZlbq_kdbfb�nZdlhjZfb�h[mkeh\eb\Zxl
fgh]hh[jZab_� ihq\� b� jZklbl_evgh]h� ihdjh\Z� \� wlhf� jZchg_�
<� k\hx� hq_j_^v�� debfZlbq_kdb_� mkeh\by� hij_^_eyxlky� dZd� ah-
gZevgh�]_h]jZnbq_kdbf� iheh`_gb_f�� lZd� b� oZjZdl_jhf� j_ev_nZ�
Zlfhkn_jghc�pbjdmeypb_c��JZchg�jZkiheh`_g�gZ�]jZgbp_�ZleZg-
lbdh�dhglbg_glZevghc�e_kghc�debfZlbq_kdhc�ahgu�b�x`ghc�ih-
^h[eZklb� dhglbg_glZevgh�e_kghc� AZiZ^gh�Kb[bjkdhc� h[eZklb
(:ebkh\�� �������DebfZl�oZjZdl_jbam_lky�j_adbfb�k_ahggufb�dh-
e_[Zgbyfb� l_fi_jZlmj� b� g_\ukhdbf� dhebq_kl\hf� hkZ^dh\�� fZd-
kbfmf� dhlhjuo� ijboh^blky� gZ� e_lgbc� i_jbh^�� Dhglbg_glZev-
ghklv�debfZlZ�mkbeb\Z_lky�[eZ]h^Zjy� l_g_\hfm�iheh`_gbx�\hk-
lhqguo�kdehgh\�X`gh]h�MjZeZ�ih�hlghr_gbx�d�l_ieuf�b�\eZ`-
guf�\ha^mrguf�fZkkZf�ZleZglbq_kdh]h�ijhbkoh`^_gby�

�����H[sbc�h[ahj�ha_j�Bevf_gkdhc�]jmiiu
b�oZjZdl_jbklbdZ�bkke_^h\Zgguo�ha_j

Bevf_gkdb_� ha_jZ�ijbgZ^e_`Zl� d� [Zkk_cgm� j_db�FbZkk�
ijhl_dZxs_c�\^hev�aZiZ^ghc�]jZgbpu�Bevf_gkdh]h�aZih\_^gbdZ
\g_� _]h� ij_^_eh\��Bamq_gb_� ]b^jheh]bb� j_]bhgZ� bf__l� ^Z\gxx
bklhjbx� �>blfZj�� ������@Zjbdh\�� ������Ih^e_kguc�� ������Ih^-
e_kguc�� LjhbpdZy�� ������ K_f_glh\kdbc�� ������ ������S_edZgh\-
p_\�� �������<�]b^jhk_lv� aZih\_^gbdZ�\oh^yl�[he__� ���djmiguo�b
f_edbo�ha_j��aZgbfZxsbo�hdheh�����iehsZ^b�aZih\_^gbdZ��fgh-
`_kl\h� jmqv_\� b� j_q_d�� [hehlZ�� jh^gbdb� b� ^jm]b_� bklhqgbdb�
;hevrbgkl\h�[hehl�h[jZah\Zehkv�gZ�f_kl_�[u\rbo�ha_jguo�aZeb-
\h\�� ihkl_i_ggh� aZjhkrbo� [hehlghc� jZklbl_evghklvx�� Ih� lbim
iblZgby� hgb� \� hkgh\ghf� f_ahljhngu_�� IblZgb_� \k_o� j_q_d� b
jmqv_\�kf_rZggh_�²�^h`^_\h_��kg_]h\h_�b� ]jmglh\h_��<� aZkmr-
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eb\u_�]h^u�\h^hlhdb�kbevgh�f_e_xl��Z�bgh]^Z�b�iheghklvx�i_j_-
kuoZxl�

Ha_jZ�Bevf_gkdhc� ]jmiiu� gZoh^ylky� \� ij_^_eZo� gbadh-
]hjghc�b�ij_^]hjghc� ahg�gZ� \ukhl_� ���²����f�gZ^� mj��fhjy�b
jZkiheh`_gu� jy^Zfb� \^hev� f_jb^bhgZevgh� hjb_glbjh\Zgguo
]hjguo� oj_[lh\��<k_� hgb� bf_xl� l_dlhgbq_kdh_� ijhbkoh`^_gb_�
ohly�b�gZoh^ylky�gZ�jZaebqguo�klZ^byo�jZa\blby��<ke_^kl\b_�wlh-
]h��^ey�g_dhlhjuo�ba�gbo�oZjZdl_jgh�keh`gh_�kljh_gb_�dhleh\bg�
agZqbl_evgu_� ]em[bgu�� baj_aZgghklv� [_j_]h\hc� ebgbb�� djmlu_
dZf_gbklu_�[_j_]Z��^ey�^jm]bo�²�\ujh\g_gghklv�[_j_]h\hc�eb-
gbb�� [ex^p_h[jZagu_� dhleh\bgu�� g_[hevrb_� ]em[bgu��Ih� ieh-
sZ^b�ha_jZ�aZih\_^gbdZ�jZa^_eyxlky�gZ�djmigu_�²�k�iehsZ^vx
[he__����df2��;hevrh_�FbZkkh\h���kj_^gb_�²�k�iehsZ^vx�hl���^h
�� df2 (;ZjZmk�� FZeuc� Dbk_]Zq�� KZ\_evdmev�� b� fZeu_� ²
k�iehsZ^vx�^h� ��f2� �FZeuc�Brdmev���Ih� ]em[bg_�ha_jZ�fh`gh
jZa^_eblv�gZ�]em[hdb_�²�k�]em[bghc�[he__����f��;hevrh_�FbZk-
kh\h���kj_^gb_�²�k�]em[bghc�[he__����f�b�f_edb_�²�k�]em[bghc
f_g__����f��;hevrhc�LZldmev��FZeuc�Brdmev��

Ih�]b^jheh]bq_kdhfm�j_`bfm�ha_jZ�Bevf_gkdhc�]jmiiu
hlghkylky�d�ijhlhqgh�klhqguf�b�klhqguf��bf�k\hckl\_ggZ�fZeZy
ijhlhqghklv� b� ij_bfms_kl\_ggh� ]jmglh\h_� iblZgb_�� Ijhlhq-
ghklv�ha_j�i_jbh^bqgZ��qlh�h[tykgy_lky�dhe_[Zgb_f�mjh\gy�\h^u�
:fieblm^Z�\gmljb]h^h\uo�dhe_[Zgbc�mjh\g_c�\�gZklhys__�\j_fy
^hklb]Z_l���f��Kj_^gbc�f_`_gguc�]hjbahgl�jy^Z�ha_j�aZ�ihke_^-
g__�^_kylbe_lb_�kgbabeky�ihqlb�gZ���f�

>hklZlhqguc�ijhfu\ghc�j_`bf�b�\us_ehq_gghklv�ih^-
klbeZxsbo� ihjh^� h[mkeh\beb� gbadbc� mjh\_gv� fbg_jZebaZpbb
\h^u�²����²����f]�e��>ey�Zgbhggh]h�khklZ\Z�oZjZdl_jgh�ij_h[-
eZ^Zgb_�]b^jhdZj[hgZlguo�bhgh\��kj_^b�dZlbhgh\�²�bhgh\�dZev-
pby�b�fZ]gby��ijbkmlkl\b_�bhgh\�s_ehqguo�f_lZeeh\��<k_�ha_jZ
^Zgghc�]jmiiu�[_^gu�fbg_jZevgufb�kh_^bg_gbyfb�`_e_aZ��nhk-
nhjZ��ZahlZ��K_j]__\Z��R_jfZg��������

Hj]Zgbq_kdh_� \_s_kl\h� ihq\� gZ� \h^hk[hjZo� ha_j� \� hk-
gh\ghf�fZehih^\b`gh��;hevrh_�dhebq_kl\h� ]mfmkh\uo�\_s_kl\
\ufu\Z_lky�k�aZ[hehq_gguo�l_jjblhjbc��h�q_f�k\b^_l_evkl\mxl
\ukhdb_� agZq_gby� p\_lghklb� ���²���� ]jZ^��� b� [bojhfZlghc
hdbkey_fhklb� \h^u� ���²���� f]� H2�e��� G_\ukhdh_� hlghr_gb_
i_jfZg]ZgZlghc�hdbkey_fhklb�d�[bojhfZlghc�²�f_g__�������²
]h\hjbl�h�ij_bfms_kl\_ggh�Z\lholhgghc�ijbjh^_�hj]Zgbq_kdh]h
\_s_kl\Z� \� wlbo� \h^h_fZo��<_ebqbgZ�jG��baf_gyxsZyky� \� aZ\b-
kbfhklb�hl�k_ahgZ��\�wibebfgbhg_�k�fZy�ih�k_gly[jv�\Zjvbjm_l�\
ij_^_eZo� �.0—8.���Wlhl�ihdZaZl_ev��Z�lZd`_�]Zah\uc�j_`bf� �db-
kehjh^��m]e_dbkehlZ��l_kgh�k\yaZgu�k�l_jfbq_cdbf�j_`bfhf�\h-
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^h_fh\��dhlhjuc�\�k\hx�hq_j_^v�gZoh^blky�\�ijyfhc�aZ\bkbfhklb
hl�]em[bgu��K_j]__\Z��R_jfZg��������

Ih� l_jfbq_kdhfm�j_`bfm�\k_�ha_jZ�^Zgghc� ]jmiiu�jZa-
^_eyxlky� gZ� ljb� lbiZ� �LZmkhg�� ������ Nhjr�� <Zj_gph\�� ������
��� ha_jZ� k� hlq_leb\h� \ujZ`_gguf� jZa^_e_gb_f� gZ� l_jfbq_kdb_
ahgu��k�yjdh�\ujZ`_gguf�l_fi_jZlmjguf�kdZqdhf��k�oheh^gufb
ijb^hggufb� fZkkZfb�� ��� f_edh\h^gu_� ha_jZ�� ijh]j_\Z_fu_� ^h
^gZ�� ijZdlbq_kdb� ]hfhl_jfbq_kdb_�� ��� i_j_oh^guc� lbi� ha_j�
\�dhlhjuo�e_lhf� khojZgy_lky� \_jlbdZevguc� l_jfbq_kdbc� ]jZ^b-
_gl� kh� keh_f� l_fi_jZlmjgh]h� kdZqdZ�� gb`gyy� ]jZgbpZ� dhlhjh]h
h[uqgh�jZafulZ�

IjhajZqghklv� \h^u� dhe_[e_lky� hl� ����f� e_lhf� ^h� ����f
abfhc��ijbq_f�m�]em[hdbo�ha_j�hgZ�gZfgh]h�[hevr_�

E_^h\uc�j_`bf�ha_j�jZaebq_g��E_^hklZ\�gZ�ha_jZo�hlf_-
qZ_lky�\�kj_^g_f�\�dhgp_�hdly[jy�²�gZqZe_�ghy[jy��E_^h\uc�ih-
djh\�koh^bl�iheghklvx�\�dhgp_�Zij_ey�²�gZqZe_�fZy�b�^_j`blky
���²����^g_c��GZ�[hevrbo�]em[hdbo�\h^h_fZo�nZaZ�e_^hh[jZah-
\Zgby� gZklmiZ_l� gZ� ihelhju�^\_� g_^_eb� iha`_�� q_f� gZ� f_edbo�
kjhdb�`_� bo� hqbkldb� hlh� ev^Z� hlebqZxlky� \k_]h� gZ� �²�� ^g_c�
FZdkbfZevgZy� lhesbgZ� ev^Z� \� fZehkg_`gu_� abfu� ^hklb]Z_l
����f�

FZdjhnblgZy�jZklbl_evghklv�\h^h_fh\�bkke_^h\ZeZkv�gZ
ijbf_j_� q_luj_o� ha_j�Bevf_gkdhc� ]jmiiu��;hevrh_�FbZkkh\h�
;hevrhc�Brdmev�� ;hevrhc� LZldmev��:j]Zyr� �jbk�� ���� <u[jZg�
gu_�ha_jZ�ij_^klZ\eyxl�hkgh\gu_�lbiu��\klj_qZxsb_ky�\� aZih-
\_^gbd_�b��ih�gZr_fm�fg_gbx��ho\Zlu\Zxl�\�hkgh\ghf�jZaghh[-
jZab_�_]h�\h^guo�[bhlhih\��Ijb\_^_f�oZjZdl_jbklbdm�dZ`^h]h�ba
ha_j�

;hevrh_�FbZkkh\h

Ha_jh� jZkiheh`_gh� \� p_gljZevghc� qZklb� aZih\_^gbdZ�
Hgh� aZgbfZ_l�jZa\_l\e_ggmx��\ulygmlmx�\�f_jb^bhgZevghf�gZ-
ijZ\e_gbb�\iZ^bgm��kdehgu�dhlhjhc�h[jZah\Zgu�fZkkb\Zfb� ]jZ-
gblh\� b� ]jZgblh�]g_ckh\� aZ� bkdexq_gb_f� x]h�aZiZ^ghc� qZklb
�jZchg�RlZgghc�dmjvb���]^_�bf_xlky�\uoh^u�af__\bdh\�b�kb_gb-
lh\��HlebqZ_lky�baj_aZgghc�[_j_]h\hc�ebgb_c�k�fgh`_kl\hf� aZ-
eb\h\� b� ihemhkljh\h\�� keh`ghc� nhjfhc� dhleh\bgu�� Wlh� kZfh_
]em[hdh_�b�kZfh_�[hevrh_�ih�iehsZ^b�ha_jh� aZih\_^gbdZ� �fhj-
nhf_ljbq_kdb_� oZjZdl_jbklbdb� ha_j� ^Zgu� ih� K�� K�� @Zjbdh\m
��������F��:��:g^j__\hc���������B��G��Khjhdbgm��������\�lZ[e�����

;_j_]Z�ha_jZ�jZaghh[jZagu�ih�\ukhl_��djmlbag_�b�^jm]bf
ijbagZdZf��D��<��=hjgh\kdbc� �������\u^_ey_l�a^_kv�q_luj_�lbiZ
[_j_]Z������²��ih^fulu_���h[gZ`_gby���dhj_gguo�djbklZeebq_kdbo
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Jbk�����Ko_fZ�]b^jheh]bq_kdhc�k_lb
Bevf_gkdh]h�]hkm^Zjkl\_ggh]h�aZih\_^gbdZ�
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LZ[ebpZ��

G_dhlhju_�fhjnhf_ljbq_kdb_�ihdZaZl_eb�ha_j
Bevf_gkdh]h�aZih\_^gbdZ

JZaf_ju��df ;_j_]h\Zy
ebgby

=em[bgZ��f

Ha_jh

Ieh-
sZ^v
a_jdZeZ�
df2

^ebgZ�
fZdk�

rbjbgZ�
fZdk�

^ebgZ�
df

dhwnn�
jZa\blby

kj_^g� fZdk�

;hevrh_
FbZkkh\h

11.2 6.3 4.7 34.1 2.8 11.36 22.5

;hevrhc
Brdmev

2.55 3.2 1.6 13.4 2.36 7.9 15.0

:j]Zyr 1.53 1.8 1.1 5.5 1.3 4.5 6.5

;hevrhc
LZldmev 2.5 2.2 2.1 7.75 1.4 1.94 3.0

ihjh^����²�dZf_gbkluc�[_j_]����²�i_kqZguc�[_j_]����²�lhjny-
ghc� [hehlbkluc� [_j_]� �djZc� ijb[j_`ghc� kieZ\bgu��� =jmglu
ij_^klZ\e_gu�i_kqZgufb��dZf_gbklufb��\k_fb�i_j_oh^gufb�f_-
`^m�gbfb�lbiZfb��bebklufb�b�jZdmr_qgbdhf��h[jZah\Zgguf�ba
qZklbp� jZajmr_gguo� jZdh\bg�fheexkdh\� b� ba\_kldh\uo� bgdjm-
klZpbc�j^_klh\�

Ih�]b^jheh]bq_kdhfm�j_`bfm�;��FbZkkh\h�y\ey_lky�ijh-
lhqgh�klhqguf��Ha_jh�ijbgbfZ_l�\�k_[y�g_kdhevdh�j_q_d�b�jmqv-
_\��bklhdhf�kem`bl�Ijhoh^gZy�dmjvy��q_j_a�dhlhjmx�hgh�k\yaZgh
k�FZeuf�FbZkkh\h�b�^Ze__�k�j_dhc�DZjZkb��Klhd�ba�F��FbZkkh\h
aZj_]mebjh\Zg�iehlbghc�

Ih�l_jfbq_kdhfm�j_`bfm�ha_jh�hlghkblky�d�i_j\hfm�lb-
im��FZdjhnblgZy�jZklbl_evghklv�\�;��FbZkkh\h�ohjhrh�jZa\blZ
lhevdh� \�f_edh\h^guo� aZeb\Zo� b� g_agZqbl_evgh� \� madhc� ihehk_
eblhjZevghc�ahgu�gZ�mqZkldZo�hldjuluo�[_j_]h\�

;hevrhc�Brdmev

Ha_jh� jZkiheh`_gh� \� k_\_jghc� qZklb� aZih\_^gbdZ�� ?]h
dhleh\bgZ�aZe_]Z_l�f_`^m�^\mfy�oj_[lZfb��&�aZiZ^Z�ijhlygmeky
Brdmevkdbc�oj_[_l��h[jZah\Zgguc�]jZgblZfb��]jZgblh�]g_ckZfb�
kb_gblZfb�b�fbZkdblZfb��<hklhqguc�oj_[_l�h[jZah\Zg� ]jZgblh�
]g_ckZfb� b� kb_gblZfb� k� \uoh^Zfb� ibjhdk_gblh\� b� af__\bdh\�
Dhleh\bgZ�ha_jZ�bf__l�keh`gmx�nhjfm��[_j_]h\Zy�ebgby�kbevgh
baj_aZgZ��;_j_]Z�jZaghh[jZagu�²�hl�h[ju\bkluo�\ukhdbo�kdZe�b
djmighdZf_gbkluo�jhkkui_c�^h�i_kqZguo�hlf_e_c�� \�f_edh\h^-
guo� aZeb\Zo� jZa\blu� fhsgu_� kieZ\bgu�� =jmglu� gZ� mqZkldZo� k
\ukhdbfb� [_j_]Zfb�²� i_kqZgu_� beb� dZf_gbklu_�� \� aZeb\Zo�²
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bebklu_�� \�jZchgZo� kieZ\bg�bf_xlky� lhjnygu_� aZe_`b��=em[`_
��o�f�ih\kx^m�^gh�ihdjulh�keh_f�beZ�

Ih� \h^hh[f_gm� ;�� Brdmev� lZd`_� y\ey_lky� ijhlhqgh�
klhqguf��<�g_]h�\iZ^Z_l���j_qdb��Z�bklhdhf�hg�kh_^bgy_lky�k�p_-
ehc� p_ivx� ha_j�� Ih� l_jfbq_kdhfm� j_`bfm� ha_jh� hlghkblky� d
��lbim�

JZklbl_evghklv�lZd`_�khkj_^hlhq_gZ�\�hkgh\ghf�\� aZeb-
\Zo�b�gZ�l_o�g_fgh]hqbke_gguo�hldjuluo�mqZkldZo��]^_�[hevrb_
]em[bgu�g_�ih^klmiZxl�d�kZfhfm�[_j_]m�

:j]Zyr

G_[hevrh_�ha_jh� \�x`ghc� qZklb� aZih\_^gbdZ��JZkiheh-
`_gh�kj_^b�\ha\ur_gghkl_c��h[jZah\Zgguo�hljh]Zfb�Dhkhc�]hju
b� khklhysbo�ba� ]jZgblh\�b� ]jZgblh�]g_ckh\��;_j_]Z� \� hkgh\ghf
g_\ukhdb_�� ih� [hevr_c� qZklb� aZ[hehq_ggu_�� \� \hklhqghc� qZklb
²�f_klZfb�i_kqZgu_�beb�dZf_gbklu_��Z�\�k_\_jghc�b�x`ghc�qZk-
lyo�²�i_j_oh^ysb_�\�ijb[j_`gu_�[hehlZ�kh�kieZ\bgZfb��;_j_-
]h\Zy�ebgby�keZ[h�baj_aZgZ��dhleh\bgZ�g_]em[hdZy�b�jh\gZy��Ij_-
h[eZ^Zxl�bebklu_� ]jmglu��\�jZchgZo� aZ[hehq_gguo�mqZkldh\�²
lhjnygh�bebklu_�� m� \hklhqgh]h� [_j_]Z� \klj_qZxlky� i_kqZgu_� b
i_kqZgh�dZf_gbklu_�mqZkldb�

�<h^Z� \� ha_jh�ihklmiZ_l�ba�x]h�\hklhqgh]h� [hehlZ�b�ba
jmqvy� gZ� aZiZ^ghf� [_j_]m�� Clhd� ijhbkoh^bl� q_j_a� g_[hevrmx
j_qdm�� ijhl_dZxsmx� q_j_a� k_\_jgh_� [hehlh�� Ih� l_jfbq_kdhfm
j_`bfm�ha_jh�hlghkblky�dh���lbim��Hl�fZdjhnblghc�jZklbl_evgh-
klb�k\h[h^gZ�ebrv�g_[hevrZy�iehsZ^v�\�p_glj_�ha_jZ�� ]^_� ]em-
[bgu�fZdkbfZevgu�

;hevrhc�LZldmev

F_edh\h^gh_� ha_jh� \� p_gljZevghc� qZklb� aZih\_^gbdZ� k
\ujh\g_gghc� [_j_]h\hc� ebgb_c� b� k]eZ`_gguf�� [eZ]h^Zjy� fhs-
ghfm� kehx�hleh`_gbc��j_ev_nhf�^gZ��;_j_]Z�gZ�[hevr_f� k\h_f
ijhly`_gbb� h[jZah\Zgu� kieZ\bgZfb� b� [hehlZfb�� dhlhju_� aZgb-
fZxl�k\ur_�iheh\bgu�i_j\hgZqZevghc�iehsZ^b�ha_jZ� �=hjgh\-
kdbc���������Ebrv�\�x`ghc�qZklb�ijbha_jgu_�[hehlZ�ij_ju\Zxl-
ky��b�[_j_]�ih\urZ_lky��d�aZiZ^m�hl�j��Dueu�b�m�Af_bghc�]hjdb��
=jmglu� \� hkgh\ghf� bebklu_�� gZ� g_[hevrhc� ]em[bg_� m�x`gh]h
[_j_]Z�bf_xlky�dZf_gbklu_�b�i_kqZgu_�mqZkldb��K�]em[bgu��²
����f�ih\kx^m�lhesb�beZ��jy^hf�kh�kieZ\bgZfb�²�fhsgu_�hleh-
`_gby�lhjnZ�

�;�� LZldmev� ²� ijhlhqgh�klhqgh_� ha_jh�� \� g_]h� \iZ^Z_l
^h\hevgh� djmigZy� j_qdZ� Bevf_gdZ�� klhd� ijhbkoh^bl� q_j_a
j��Dueu��\iZ^Zxsmx�\�F��FbZkkh\h��k�dhlhjuf�;��LZldmev��\ha-
fh`gh��ij_^klZ\eye�dh]^Z�lh�h^gh�p_eh_�



14

Ih�l_jfbq_kdhfm�j_`bfm�;��LZldmev�hlghkblky�dh���lb-
im��>gh�ha_jZ�ih�\k_c�iehsZ^b�aZjhkeh�fZdjhnblZfb�

Fbg_jZebaZpby�b�bhgguc�khklZ\�\h^u�\�ha_jZo�jZaebqZ-
xlky�b�\h�fgh]hf�h[mkeh\e_gu�eblheh]bq_kdbfb�hkh[_gghklyfb
]hjguo�ihjh^��lZ[e������LZd��;��Brdmev�hlebqZ_lky�ih\ur_gguf
ih�kjZ\g_gbx�k�^jm]bfb�ha_jZfb�j_]bhgZ��kh^_j`Zgb_f�kmevnZ-
lh\��qlh�fh`_l�[ulv�h[tykg_gh�gZebqb_f�gZ� �_]h�l_jjblhjbb�\h-
^hk[hjZ� ibjblh\� b� ibjjhlbgh\�� \�;��FbZkkh\h� g_kdhevdh� \ur_
kh^_j`Zgb_� s_ehqguo� f_lZeeh\�� Z� \� ha�� :j]Zyr� kh^_j`blky
[hevr__�dhebq_kl\h�]b^jhdZj[hgZlguo�bhgh\�

J_`bf� jZkl\hj_gguo� ]Zah\� g_ihkj_^kl\_ggh� aZ\bkbl� hl
l_jfbq_kdh]h� j_`bfZ�� Z� agZqbl� b� hl� ]em[bgu� ha_jZ�� =em[hdb_
ha_jZ�k�mklhcqb\hc�kljZlbnbdZpb_c�l_fi_jZlmju�²�;��FbZkkh\h
b�;��Brdmev��\�l_q_gb_�e_lZ�kljZlbnbpbjh\Zgu�b�ih�kh^_j`Zgbx
dbkehjh^Z�b�m]e_dbkeh]h�]ZaZ��Wibebfgbhg�jZ\ghf_jgh�gZkus_g
dbkehjh^hf�\�ij_^_eZo� ��²�������m]e_dbkehlZ�h[gZjm`b\Z_lky
lhevdh�\�fZ_�²�gZqZe_�bxgy��<� ]bihebfgbhg_�ijhbkoh^bl�kgb-
`_gb_� k� ]em[bghc� kh^_j`Zgby� dbkehjh^Z� b� m\_ebq_gb_� m]e_db-
kehlu��:��H��LZmkhg� ��������E��E�� Jhkkhebfh� b�?��B��N_^hjh\Z
�������ij_^iheZ]Zxl�ihegh_�ihlj_[e_gb_�dbkehjh^Z�b�\hagbdgh-
\_gb_�k_jh\h^hjh^ghc�ahgu�\�ha��;��FbZkkh\h��ohly�^jm]b_�bkke_-
^h\Zl_eb� g_� ih^l\_j`^Zxl� ^Zggh]h� nZdlZ�� hlf_qZy� _]h� ^ey
;��Brdmey� �K_j]__\Z��R_jfZg�� �������<�f_edh\h^guo�ha_jZo�\h
\j_fy� \_]_lZpbhggh]h�i_jbh^Z� lZd`_�gZ[ex^Z_lky� \_jlbdZevgZy
g_h^ghjh^ghklv� \� jZkij_^_e_gbb� ]Zah\�� h^gZdh� hgZ� e_]dh� gZjm-
rZ_lky�ijb�\heg_gbb��<�j_amevlZl_�nhlhkbgl_aZ�ih\_joghklguc
kehc�ij_kusZ_lky�dbkehjh^hf�^h��������m]e_dbkehlZ�hlkmlkl\m-
_l��<�ijb^hgguo�kehyo�fh`_l�\hagbdZlv�^_nbpbl�dbkehjh^Z��<_-
ebqbgu� jG� \h� \k_o� kemqZyo� gb`_� \� ijb^hgguo� kehyo��<� p_ehf
wlhl�ihdZaZl_ev�\ur_�\�f_edh\h^guo�ha_jZo�

IhdZaZl_eb� kh^_j`Zgby� hj]Zgbq_kdbo� \_s_kl\� �p\_l-
ghklv�� i_jfZg]ZgZlgZy� b� [bojhfZlgZy hdbkey_fhklv�� \ur_
\ ha��;��LZldmev�b��:j]Zyr�b�gb`_�\�]em[hdbo�ha_jZo��lZ[e�����

HibjZykv� gZ� ij_^klZ\e_ggu_� oZjZdl_jbklbdb�� fh`gh
ij_^iheh`blv�� qlh�bkke_^m_fu_� ha_jZ�ijbgZ^e_`Zl� d� ^\mf� jZa-
ebqguf� ]jmiiZf� ih� kl_i_gb� ljhnghklb� ²� f_ahljhnguf� b� w\-
ljhnguf���<��ebl_jZlmjguo��bklhqgbdZo��jZaguo��e_l�\klj_qZxlky
ijhlb\hj_qb\u_� fg_gby� hlghkbl_evgh� ljhnbq_kdh]h� klZlmkZ
ha_j��:��H��LZmkhg��������hlghkbl�;��FbZkkh\h�d�heb]hljhnghfm
lbim� kh� k\h_h[jZaguf� dbkehjh^guf� j_`bfhf� � ²� ^_nbpbl� db-
kehjh^Z� b� h[jZah\Zgb_� k_jh\h^hjh^ghc� ahgu� \� ijb^hgghf� keh_
²���aZiZ^gZy�dhleh\bgZ��b�f_ahljhnghfm��\hklhqgZy�dhleh\bgZ��
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LZ[ebpZ��

=b^jhobfbq_kdZy�oZjZdl_jbklbdZ�ha_j�Bevf_gkdh]h�aZih\_^gbdZ�


Bhgguc�khklZ\��wd\����
Hj]Zgbq_kdh_
\_s_kl\h��hdbk-
ey_fhklv

��
f] H2/e

Ha_jZ
Fbg_�
jZeb�
aZpby�
f]�e

HCO– SO2– Cl– KD2+ Mg2+ Na++K+ IH ;H

�;��FbZkkh\h 192.1–210 77–82 4–14 7–8 46–47 32–35 18–24 4.7–5.3 25.8–33.0
;��Brdmev 129.7–149 70–77 19–26 4–5 50–56 29–35 10–17 4.1–5.6 20.6–28.1
:j]Zyr 118.8–168 80–82 6–10 9–10 44–48 35–38 14–20 4.0–8.5 29.3–48.0
;��LZldmev 238 147.5 8.5 9.1 36.2 10.8 11.5 10.82 35.17

Ijbf_qZgby: 
>Zggu_� ijb\h^ylky� ih� E�� <�� K_j]__\hc�
W��W��R_jfZg� ������� �;��FbZkkh\h��;��Brdmev��:j]Zyr��b�ih�?��I��K_�
j_gvdhc� ������� �;�� LZldmev��� 

IH� ²� i_jfZg]ZgZlgZy� hdbkey_fhklv�
;H�²�[bojhfZlgZy�hdbkey_fhklv�

:j]Zyr�²�d�f_ahljhnghfm�lbim��N��?��;h]Zg��������kqblZ_l��qlh
;��FbZkkh\h�ke_^m_l�hlg_klb�d�f_ahljhnguf�ha_jZf�k�ijbagZdZ-
fb� heb]hljhnbb�� ;�� Brdmev� ²� d� f_ahljhnguf�� Z� :j]Zyr� b
;��LZldmev�²�d�w\ljhnguf� �;��LZldmev�²�k�ijbagZdZfb�^bkljh-
nbb���<�[he__�kh\j_f_gguo�jZ[hlZo�ih�jy^m�]b^jhobfbq_kdbo�b
[bheh]bq_kdbo�ihdZaZl_e_c�;��FbZkkh\h�b�;��Brdmev�deZkkbnb-
pbjmxlky�dZd�f_ahljhngu_��:j]Zyr�²�dZd�w\ljhngh_� �Wdheh]h�
ijh^mdpbhggu_� hkh[_gghklb�� ������� H^gZdh� \hijhk� hlg_k_gby
ha_j� d� l_f� beb� bguf� ]jmiiZf� ih� kl_i_gb� ljhnghklb� hklZ_lky
kihjguf� b� lj_[m_l� ^Zevg_cr_c� jZajZ[hldb��<� gZklhys__� \j_fy
kms_kl\mxl�jZaebqgu_�f_lh^u�hij_^_e_gby�ljhnbq_kdh]h�klZlm-
kZ�ih�jZaebqguf�]b^jhobfbq_kdbf�b�]b^jh[bheh]bq_kdbf�ihdZ-
aZl_eyf��\�lhf�qbke_�hkgh\Zggu_�gZ�lhqguo�fZl_fZlbq_kdbo�jZk-
q_lZo� �kf���gZijbf_j��Carlson�� �������LZdbf�h[jZahf�� lhqgh_�hi-
j_^_e_gb_� ljhnbq_kdh]h� klZlmkZ� ²� \hijhk�� dhlhjuc� lj_[m_l
^Zevg_cr_c�jZajZ[hldb�



16

=E:<:����F:L?JB:E�B�F?LH>BD:

�����Wdheh]bq_kdb_�ijhnbeb�b�]_h[hlZgbq_kdb_�hibkZgby

Ihe_\u_� ]_h[hlZgbq_kdb_� bkke_^h\Zgby� ijh\h^bebkv� \
����²�����]]��\�i_jbh^�fZdkbfZevgh]h�jZa\blby�jZklbl_evghklb�²
\� bxe_� ²� Z\]mkl_�� Ijb� hibkZgbb� jZklbl_evguo� khh[s_kl\� ha_j
ijbf_gyeZkv�klZg^ZjlgZy�f_lh^bdZ�wdheh]bq_kdbo�ijhnbe_c��;_eZ\-
kdZy��������������������DZlZgkdZy��������������DZlZgkdZy��JZkihih\�
1983; E_ibeh\Z��������Ebibg���������Ihke_�ij_^\Zjbl_evgh]h�j_dh]-
ghkpbjh\hqgh]h�h[ke_^h\Zgby�ha_j�gZ�eh^d_�gZ�\u[jZgguo�dexq_-
\uo�mqZkldZo�[ueb� aZeh`_gu�wdheh]bq_kdb_�ijhnbeb�ijb�ihfhsb
f_jgh]h�rgmjZ�k�ihieZ\dZfb��Hgb�jZkiheZ]Zebkv�i_ji_g^bdmeyjgh
[_j_]h\hc�ebgbb��aZo\Zlu\Zeb�ijb[j_`gmx�ihehkm�b�ijhly]b\Zebkv
\]em[v�^h�]jZgbpu�jZkijhkljZg_gby�jZkl_gbc��beb��_keb�wlh�f_edh-
\h^guc�aZeb\��^h�_]h�fZdkbfZevghc�]em[bgu��GZ�ijhnbeyo�\u^_ey-
ebkv�ahgu��beb�ihykZ�jZklbl_evghklb��jZkiheh`_ggu_�\^hev�]jZ^b-
_glZ� ]em[bgu�� AZl_f� hij_^_eyeky� oZjZdl_jguc� ^ey� dZ`^hc� ahgu
ki_dlj�jZklbl_evguo�khh[s_kl\��\�dhlhjuo�aZdeZ^u\Zebkv�]_h[hlZ-
gbq_kdb_�iehsZ^db��Bo�jZaf_j�\Zjvbjh\Ze�\�aZ\bkbfhklb�hl�iehsZ-
^b�� aZgbfZ_fhc� ]jmiibjh\dhc��?keb�iehsZ^v� ]jmiibjh\db�g_�ij_-
\urZeZ�����d\��f��hgZ�hibku\ZeZkv�p_ebdhf�

Dhebq_kl\h�b�jZkiheh`_gb_�ijhnbe_c�hij_^_eyehkv�p_-
evx� ho\Zlblv� dZd�fh`gh�rbj_� jZaghh[jZab_� [bhlhih\� b� jZklb-
l_evguo�khh[s_kl\�\�\h^h_fZo��Ihfbfh�ijhnbe_c��]_h[hlZgbq_-
kdb_� iehsZ^db� aZdeZ^u\Zebkv� ^hihegbl_evgh� \� jZaebqguo�f_k-
lZo� \�gZb[he__� lbibqguo�nblhp_ghaZo��JZkl_gby�ijb�g_h[oh^b-
fhklb�^hklZ\Zebkv�ba�\h^u�b�kh�^gZ�ijb�ihfhsb�\h^guo�]jZ[_ev
b�^jZ]b�

GZ�dZ`^mx�iehsZ^dm�khklZ\eyehkv�]_h[hlZgbq_kdh_�hib-
kZgb_� gZ� ki_pbZevghf� [eZgd_�� ]^_� hlf_qZebkv�� ^ZlZ� hibkZgby�
f_klhgZoh`^_gb_� ]jmiibjh\db�� \b^h\hc� khklZ\�� ijhkljZgkl\_g-
gZy�kljmdlmjZ� �yjmkghklv��oZjZdl_j�jZkij_^_e_gby��h[s__�ijh_d-
lb\gh_� ihdjulb_��� ^ey� dZ`^h]h� \b^Z� ²� [Zee� h[beby� ih�rdZe_
>jm^_��n_ghnZaZ��[Zee�`bag_gghklb�ih�lj_o[Zeevghc�rdZe_��Hl-
jZ`Zebkv� lZd`_�mkeh\by�f_klhh[blZgby�²� ]em[bgZ�� lbi� ]jmglZ�
^bgZfbq_kdb_�nZdlhju��\ha^_ckl\b_�\heg��\_ljZ��

�<k_]h� [ueh� bkke_^h\Zgh� ��� wdheh]bq_kdbo� ijhnbe_c
�jbk�� ����GZ� ha�� ;��FbZkkh\h� aZeh`_gh� �� ijhnbe_c�� k^_eZgh� ��
]_h[hlZgbq_kdbo� hibkZgby�� ba� gbo� ��� hibkZgbc� \h^guo� jZklb-
l_evguo� khh[s_kl\� b� �� nblhp_ghah\� ijb[j_`guo� kieZ\bg�� GZ
ha��;��Brdmev�aZeh`_gh���wdheh]bq_kdbo�ijhnbey��hibkZgh����jZklb-
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Jbk�� ���Ko_fu� jZkiheh`_gby� wdheh]bq_kdbo� ijhnbe_c� fZdjh-
nblghc�jZklbl_evghklb�gZ�ha_jZo�Bevf_gkdh]h�aZih\_^gbdZ�

Z� ²� ;hevrh_�FbZkkh\h�� [� ²� ;hevrhc� Brdmev�� \� ²� :j]Zyr�� ]� ²
;hevrhc�LZldmev

l_evgu_� ]jmiibjh\db� ���� hibkZgbc� \h^guo�nblhp_ghah\�b� ��²
ijb[j_`guo�jZklbl_evguo�khh[s_kl\���GZ�ha��:j]Zyr� aZeh`_gh
�� ijhnbey� b� k^_eZgh� ��� ]_h[hlZgbq_kdbo� hibkZgby� �khhl\_lkl-
\_ggh����b�����GZ�ha��;��LZldmev�²���ijhnbey�b�khhl\_lkl\_ggh���
hibkZgbc�²����b����LZdbf�h[jZahf��k^_eZgh�\k_]h�b�ijhZgZebab-
jh\Zgh�����hibkZgby��<�ijhp_kk_�h[jZ[hldb�ihe_\uo�fZl_jbZeh\
khklZ\eyebkv�nehjbklbq_kdb_�kibkdb�fZdjhnblh\�²�h[sbc�b�^ey
dZ`^h]h�ha_jZ�\�hl^_evghklb�k�hij_^_e_gb_f�`bag_gghc�nhjfu�b
[bhlhibq_kdhc� ijbmjhq_gghklb� dZ`^h]h� \b^Z�� MklZgZ\eb\ZeZkv
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kbglZdkhghfbq_kdZy� ijbgZ^e_`ghklv� \k_o� jZklbl_evguo� khh[-
s_kl\�� dhlhju_� ]jmiibjh\Zebkv� ih� jZklbl_evguf�nhjfZpbyf� b
]jmiiZf� nhjfZpbc�� >ey� dZ`^h]h� ha_jZ� khklZ\eyebkv� k\h^gu_
lZ[ebpu�]_h[hlZgbq_kdbo�hibkZgbc��HibkZgby�lZd`_�khjlbjh\Z-
ebkv�ih�[bhlhibq_kdhc�ijbmjhq_gghklb�

�����H[jZ[hldZ�^Zgguo

Ijb�kjZ\g_gbb�nehju�fZdjhnblh\�jZaebqguo�ha_j�ijb-
f_gyeky�f_lh^�deZkl_jgh]h�ZgZebaZ��Bkihevah\Zeky�bg^_dk�koh^-
kl\Z�Q_dZgh\kdh]h�Kt_j_gk_gZ��Wlh�h^bg�ba�gZb[he__�ijhkluo�b
qZklh�ijbf_gy_fuo�dhwnnbpb_glh\�\�wdheh]bq_kdbo�b��\�qZklgh-
klb�� ]_h[hlZgbq_kdbo� bkke_^h\Zgbyo�� Hg� y\ey_lky� ^hklZlhqgh
dhjj_dlguf� k�fZl_fZlbq_kdhc� lhqdb� aj_gby�� m^h\e_l\hjy_l� dZd
hkgh\guf�ZdkbhfZf�^ey�f_j�koh^kl\Z��lZd�b�h[sbf�iheh`_gbyf
l_hjbb�fgh`_kl\�b�bkihevam_l�\kx�bgnhjfZpbx�h�kljmdlmj_�hl-
ghr_gby� koh^kl\Z� �I_k_gdh�� �������NhjfmeZ� ^ey� dZq_kl\_gguo
^Zgguo��\�gZr_f�kemqZ_�ijbkmlkl\b_�hlkmlkl\b_�\b^Z��bf__l�\b^�

Ics =
2a

 (a+b)+(a+c)

]^_� Z� ²� qbkeh� \b^h\�� ijbkmlkl\mxsbo� \� h[hbo� kjZ\gb\Z_fuo
kibkdZo�� E�b� k�²� qbkeh� \b^h\��bf_xsboky� lhevdh� \� dZ`^hf�ba
kibkdh\�

KjZ\gbl_evguc�ZgZeba�dhebq_kl\_gguo�khhlghr_gbc�\b^h-
\h]h�khklZ\Z�k_f_ckl\�fZdjhnblh\��\b^h\hc�b�wdh[bhfhjnheh]bq_-
kdhc� kljmdlmju�jZklbl_evguo� khh[s_kl\�jZaebqguo�ha_j�ijhba\h-
^beky�lZd`_�f_lh^hf�deZkl_jgh]h�ZgZebaZ�k�bkihevah\Zgb_f�bg^_dkZ
koh^kl\Z�Q_dZgh\kdh]h�Kt_j_gk_gZ��Hg�\uqbkeyeky�ih�nhjfme_�^ey
dhebq_kl\_gguo�^Zgguo�\�nhjf_�Z��dhlhjZy��ih�fg_gbx�X��:��I_-
k_gdh���������y\ey_lky�gZb[he__�_kl_kl\_gguf�kihkh[hf�ihkljh_gby
bg^_dkZ�h[sghklb�ih�h[bebx��Dhebq_kl\_gguf�ijbagZdhf�\�i_j\hf
kemqZ_�[ueh�ijbgylh�qbkeh�\b^h\�\�jZaebqguo�k_f_ckl\Zo��\h�\lh-
jhf�²�h[beb_�dZ`^h]h�\b^Z� �ih�rdZe_�>jm^_��ij_h[jZah\Zgghc�\
iylb[Zeevgmx�pbnjh\mx�rdZem���\�lj_lv_f�²�fZdkbfZevgu_�agZq_-
gby� h[beby� ij_^klZ\bl_e_c� \k_o� wdh[bhfhjnheh]bq_kdbo� ]jmii� \
khh[s_kl\Zo�

Ics = ∑ min(nij,nik)

 ∑ nij +∑nik

]^_�nij, nik�²�dhebq_kl\h�\b^h\�L�]h�k_f_ckl\Z�\�M�hf�b�N�hf�kjZ\gb-
\Z_fuo�ha_jZo��beb�h[beb_�dZ`^h]h�\b^Z��beb�fZdkbfZevgh_�agZq_-
gb_� h[beby� ij_^klZ\bl_e_c� hij_^_e_gghc� wdh[bhfhjnheh]bq_kdhc
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]jmiiu�\�kjZ\gb\Z_fuo�]_h[hlZgbq_kdbo�hibkZgbc���min(nij, nik) —
fbgbfZevgh_� ba� kjZ\gb\Z_fuo� agZq_gbc� qbkeZ� \b^h\� ^Zggh]h� k_-
f_ckl\Z� �beb�fbgbfZevgh_�ba�kjZ\gb\Z_fuo�agZq_gbc�h[beby�^Zg-
gh]h� \b^Z�� beb� fbgbfZevgh_� ba� kjZ\gb\Z_fuo� agZq_gbc� h[beby
ij_^klZ\bl_e_c� hij_^_e_gghc� wdh[bhfhjnheh]bq_kdhc� ]jmiiu��
>_g^jh]jZffu�kljhbebkv�f_lh^hf�ihkljh_gby�ih�kj_^g_fm�Zjbnf_-
lbq_kdhfm�� dhlhjuc� ihdZau\Z_l� [he__� mkj_^g_ggmx� dZjlbgm� \aZb-
fhhlghr_gbc� f_`^m� kjZ\gb\Z_fufb� h[t_dlZfb� ih� kjZ\g_gbx� k
^jm]bf�f_lh^Zfb�

<b^h\h_�jZaghh[jZab_�jZklbl_evguo�khh[s_kl\�hp_gb\Z-
ehkv�ke_^mxsbf�lj_f�bg^_dkZf�

��� <_jhylghklv� f_`\b^h\uo� \klj_q� 3,(� �probability of
interspecific encounter).

>Zgguc� bg^_dk�rbjhdh� ijbf_gyxl� \� hkgh\ghf� ^ey� oZ-
jZdl_jbklbdb�\ujh\g_gghklb��Lh�_klv��q_f�[hevr_�\_ebqbgZ�bg-
^_dkZ�� l_f� \ur_� \_jhylghklv�� qlh� ^\Z� wda_fieyjZ� \u[hjdb�� \u-
[jZggu_�gZm]Z^��[m^ml�ijbgZ^e_`Zlv�d�jZaguf�\b^Zf�

 PIE = 1–∑ji
2 (i = 1, 2, 3,…S)

]^_�6�²�qbkeh�\b^h\�\�kibkd_��pi�²�^hey�L�]h�\b^Z�
���F_jZ�� h[jZlgZy� dhgp_gljZpbb� ^hfbgbjh\Zgby� Kbfi-

khgZ��bgZq_�gZau\Z_fZy�bg^_dkhf�iheb^hfbgZglghklb�

 1�K� ��∑ji
2)-1 (i = 1, 2, 3,…S)

]^_�6�²�qbkeh�\b^h\�\�kibkd_��pi�²�^hey�L�]h�\b^Z�
Bg^_dk� ihdZau\Z_l�� dZdh_� qbkeh� \b^h\� ijbkmlkl\m_l� \

]bihl_lbq_kdhc�dhee_dpbb��]^_�\k_�\b^u�jZ\ghh[bevgu��_keb�hgZ
bf__l� lZdh_�`_� jZaghh[jZab_�� dZd� ^ZggZy� dhee_dpby��X��:��I_-
k_gdh� ������� kqblZ_l� _]h� gZb[he__� ijb_fe_fuf� ^ey� wdheh]bq_-
kdbo�bkke_^h\Zgbc�

���Bg^_dk�R_gghgZ��Wlhl�bg^_dk�y\ey_lky�f_jhc�bgnhj-
fZpbb��kh^_j`Zs_cky�gZ�h^bg�kbf\he�khh[s_gby��khklhys_]h�ba
6� \b^h\� ^bkdj_lguo� kbf\heh\�� qvb� \_jhylghklb� \klj_qZ_fhklb
_klv�j1��j2, . . . , ji��<�wdheh]bq_kdhf�kfuke_�hg�baf_jy_l�jZaghh[-
jZab_�fgh]h\b^h\h]h�khh[s_kl\Z�\�kj_^g_f�gZ�h^gm�hkh[v�

�+
�j1���j2���j3 , . . . , js) = –∑ ji log ji (i = 1, 2, 3,…S),

]^_�6�²�qbkeh�\b^h\�\�kibkd_��ji�²�^hey�L�]h�\b^Z�
AgZq_gby�bg^_dkh\�\uqbkeyebkv�^ey�dZ`^h]h�]_h[hlZgb-

q_kdh]h� hibkZgby�� aZl_f� gZoh^behkv� kj_^g__� agZq_gb_� ^ey� dhg-
dj_lguo�nhjfZpbc�

JZkq_lu� ijhba\h^bebkv� gZ� 3&� ,%0� ijb� ihfhsb� ijh-
]jZffu�Ficrosoft ([HO� b� hjb]bgZevghc� ijh]jZffu� ©%,2',9ª� k
ex[_agh]h�jZaj_r_gby�Z\lhjh\��/��Penev, P. Baev).
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�=E:<:����NEHJ:�<H>GUO�B�IJB;J?@GH�<H>GUO
F:DJHNBLH<

�����H�ihgylbyo�©\h^gu_�fZdjhnbluª

b�©fZdjhnblu�\h^h_fh\ª

<�fgh]hqbke_gghc�]b^jh[hlZgbq_kdhc�ebl_jZlmj_�\klj_-
qZ_lky� fgh`_kl\h� jZaghh[jZaguo� l_jfbgh\�� dhlhjufb� Z\lhju
h[hagZqZxl� jZkl_gby�� \� lhc� beb� bghc� kl_i_gb� ijbmjhq_ggu_� d
\h^h_fZf��IjhZgZebabjh\Z\� jZaebqgu_� lhqdb� aj_gby��fu� khqeb
p_e_khh[jZaguf�hi_jbjh\Zlv�ihgylbyfb� ©\h^gu_�fZdjhnbluª�b
«fZdjhnblu� \h^h_fh\ª�� Ij_`^_� \k_]h�� ihykgbf�� dZdb_� bf_ggh
]jmiiu�jZkl_gbc�ke_^m_l�h[hagZqZlv�^Zggufb�l_jfbgZfb�

FZdjhnblZfb� \hh[s_� ljZ^bpbhggh� gZau\Zxl� \b^bfu_
]eZahf�a_e_gu_�jZkl_gby��Wlhl�`_�l_jfbg�qZklh�mihlj_[eyxl�dZd
kbghgbf� \ukrbo� \h^guo� jZkl_gbc��H^gZdh��fgh]b_� mq_gu_� ih-
gbfZxl� ih^� fZdjhnblZfb� djmigu_� jZklbl_evgu_� hj]Zgbafu�
h[blZxsb_� \� \h^h_fZo� g_aZ\bkbfh� hl� bo� kbkl_fZlbq_kdh]h� ih-
eh`_gby� �;_eZ\kdZy�� ������ =hjeh\Z�� ������ ������ FZjlug_gdh�
������JZkihih\��������������������������K_fbg��Nj_c^ebg]�������
Kl_iZgh\bq_g_�� ������RZjdbg_g_�� �������Ihgylb_� ©\ukrb_�\h^-
gu_�jZkl_gbyª��\dexqZxs__�\ukrb_�kihjh\u_�b�p\_ldh\u_�jZk-
l_gby�� bkihevam_ly� rbjhdh� �:[jZfh\Z�� ������ ;Zjk_]yg�� �����
1966, 1977 Z�� 1977 [��;_eZ\kdZy�� ������ ����; ;_eZ\kdZy��Dmlh\Z�
������ ;_ehdhgv�� ������ <_oh\�� ������ <hedh\Z�� ������ =hem[_\Z�
������������=mk_\Z��Wda_jp_\��������>h[jhohlh\Z��������@mjZ\e_-
\Z�� ������ DZlZgkdZy�� ������ ������ ������ ������ IZiq_gdh\�� �����
I_ljh\Z�� ������JZkihih\�� ������ ������ �����b�^j���gh��ih�gZr_fm
fg_gbx��g_m^h[gh�ijb�hibkZgbb�jZklbl_evguo�khh[s_kl\�\h^h-
_fh\��lZd�dZd�g_�hljZ`Z_l�\iheg_�bo�lZdkhghfbq_kdh]h�jZaghh[-
jZaby��<�ihgylb_�©\h^gu_�fZdjhnbluª�\�gZklhys__�\j_fy�\dex-
qZxlky�ij_^klZ\bl_eb�^jm]bo�kbkl_fZlbq_kdbo�]jmii��gZijbf_j�
oZjh\uo�\h^hjhke_c��foh\�

>h�kbo�ihj�kms_kl\mxl�jZaebqgu_�lhqdb�aj_gby�hlghkb-
l_evgh� lh]h�� dZdb_� wdheh]bq_kdb_� ]jmiiu� jZkl_gbc�fh`gh� ijb-
qbkeblv� d� jZkl_gbyf� \h^h_fh\��I_j\hgZqZevgh� d� gbf� hlghkbeb
ebrv�\b^u��l_kgh�k\yaZggu_�k�\h^ghc�kj_^hc�h[blZgby�b�aZ�gbfb
aZdj_ibehkv� gZa\Zgb_� ©]b^jhnbluª� �EZfi_jl�� ������� h^gZdh
kfuke�wlh]h�l_jfbgZ�f_gyeky�k�m\_ebq_gb_f�dhebq_kl\Z�ij_^eZ-
]Z_fuo�deZkkbnbdZpbc�b�l_jfbgheh]bc��<�^Zevg_cr_f�\h�nehjb-
klbq_kdb_� kibkdb� \h^h_fh\� klZeb� \dexqZlv� \k_� [hevr__� qbkeh
jZkl_gbc�ijb[j_`ghc�ahgu��DZlZgkdZy���������dhlhjmx�=��D��E_-



21

ibeh\Z��������hlghkbl�lZd`_�d�\h^h_fm��Z�E��=��JZf_gkdbc�������
^_ebl�gZ�ahgm�aZlhie_gby�b�ahgm�aZie_kdZ��B�ohly�g_dhlhju_�bk-
ke_^h\Zl_eb�� dZd�� gZijbf_j��B��F��JZkihih\� ������� ������ ������
ihgbfZxl�ih^�]b^jhnblZfb��hlh`^_kl\eyy�bo�k�\ukrbfb�\h^gu-
fb�jZkl_gbyfb��\k_�ljZ\ygbklu_�jZkl_gby��kihkh[gu_�h[blZlv�dZd
\�\h^ghc�kj_^_��lZd�b�\�mkeh\byo�ba[ulhqgh]h�m\eZ`g_gby��\k_�`_
[hevrbgkl\h� ba� gbo� ijb[j_`gh�\h^gu_� jZkl_gby� \u^_eyxl� \
hl^_evgmx�]jmiim��JZkl_gby�ijb[j_`ghc�ihehku�\�hkgh\ghf�y\-
eyxlky� ]b]jhnblZfb��l��_��ijbkihkh[e_gu�d�h[blZgbx�\�i_j_m\-
eZ`g_gghc�kj_^_��ih�:��I��R_ggbdh\m (1962)�gZa\Zgb_�]b]jhnb-
lu�h[hagZqZ_l�ijbmjhq_gghklv�d�\ha^mom��gZkus_gghfm�\h^ygu-
fb�iZjZfb��h^gZdh�ij_^u^ms__�lhedh\Zgb_�l_jfbgZ�\k_�[hevr_
\oh^bl�\�]_h[hlZgbq_kdmx�ebl_jZlmjm��

Ba� \ur_kdZaZggh]h� ke_^m_l�� qlh� g_h[oh^bfh� q_ldh� jZa-
ebqZlv�ihgylby� ©\h^gu_�fZdjhnbluª�b� ©fZdjhnblu� \h^h_fh\ª�
ba�dhlhjuo�\lhjh_� agZqbl_evgh�rbj_�b�\dexqZ_l�\�k_[y�i_j\h_�
<��F��DZlZgkdZy��������j_dhf_g^m_l�h[sbc�nehjbklbq_kdbc�kib-
khd�\h^h_fZ�jZa^_eylv�gZ�^\_�qZklb��kibkhd�\h^ghc�nehju�b�kib-
khd�_]h�]b]jhnbevghc�nehju��dm^Z�\dexqZlv�l_�ba�\eZ]hex[b\uo
jZkl_gbc�� dhlhju_�h[blZxl� \�ijbmj_ah\hc�ihehk_� \h^h_fh\�� aZ-
[hehq_gguo�[_j_]Zo��gZ�kieZ\bgZo�b�\�\h^_�

<�^Zgghc�jZ[hl_�ih^�fZdjhnblZfb�\h^h_fh\�ihgbfZebkv
djmigu_�\h^hjhkeb��fob�b�khkm^bklu_�jZkl_gby��ghjfZevgh�jZa-
\b\Zxsb_ky�\�mkeh\byo�\h^ghc�kj_^u�b�ba[ulhqgh]h�m\eZ`g_gby
b�h[blZxsb_�dZd�\�\h^_��lZd�b�\�ijb[j_`ghc�ahg_��Ke_^my�g_dh-
lhjuf� Z\lhjZf� �IZiq_gdh\�� ������ ������� fu� khqeb� gm`guf
mq_klv�dZd�ljZ\ygbklu_��lZd�b�^j_\_kgu_�jZkl_gby��lZdb_�dZd�\b-
^u�hevob��b\u��lZd�dZd�hgb�aZgbfZxl�^Ze_dh�g_�ihke_^g__�f_klh�\
keh`_gbb�nblhp_ghah\�i_j_m\eZ`g_gguo�f_klhh[blZgbc�

�����H[sbc�ZgZeba�nehju�fZdjhnblh\

<�kibkhd�\h^guo�b�ijb[j_`gh�\h^guo�fZdjhnblh\�Bev-
f_gkdh]h� aZih\_^gbdZ�� khklZ\e_gguc� gZ� hkgh\_� ^Zgguo� kh[kl-
\_gguo�bkke_^h\Zgbc�b�k\_^_gbc�ba�jZ[hl�?��<��>hjh]hklZckdhc
��������D��<��=hjgh\kdh]h���������B��:��I_ljh\hc���������\dexq_-
gh�����\b^h\�jZkl_gbc��ijbe������Ba�gbo�kh[kl\_ggh�\h^guo�jZk-
l_gbc�²����\b^h\��beb�������jZkl_gbc�ih[_j_`bc�b�ijb[j_`guo
kieZ\bg�²����\b^h\��beb������

<k_�\b^u�ha_jguo�fZdjhnblh\�hlghkylky�d���hl^_eZf����
k_f_ckl\Zf�� ���jh^Zf� �lZ[e� 3). Ih^pZjkl\h�gZklhysbo�\h^hjhk-
e_c��3K\FRELRQWD��ij_^klZ\e_gh�h^gbf�hl^_ehf�²�oZjh\u_�\h^h-
jhkeb��&KDURSK\WD���HklZevgu_�ljb�hl^_eZ�ijbgZ^e_`Zl�d�ih^pZj-
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kl\m�\ukrbo�jZkl_gbc� �(PEU\RELRQWD���D�\ukrbf�kihjh\uf�jZk-
l_gbyf�hlghkylky�hl^_eu�fhoh\b^gu_� �%U\RSK\WD���iZihjhlgbdh-
\b^gu_� �3RO\SRGLRSK\WD�� b� o\hs_\b^gu_� �(TXLVHWRSK\WD�� \dex-
qZxsb_� ih� h^ghfm� \b^m�� d� k_f_gguf� ²� hl^_e� p\_ldh\u_
(0DJQROLRSK\WD��� \� dhlhjuc� \oh^bl� ��� k_f_ckl\Z�� ��� jh^Z� b� ���
\b^�ha_jguo�fZdjhnblh\�

Hl�h[s_]h� kibkdZ�nehju� khkm^bkluo�jZkl_gbc�Bevf_g-
kdh]h� aZih\_^gbdZ� �>hjh]hklZckdZy� 1961) fZdjhnblu� \h^h_fh\
khklZ\eyxl��������

:gZeba� kibkdZ�� khklZ\e_ggh]h� k� ijb\e_q_gb_f� ebl_jZ-
lmjguo� ^Zgguo�� ihdZaZe�� qlh� \h� nehj_� \h^guo� b� ijb[j_`gh�
\h^guo� fZdjhnblh\� Bevf_gkdh]h� aZih\_^gbdZ� ih� qbkem� \b^h\
Z[khexlgh� ij_h[eZ^Zxl� p\_ldh\u_� jZkl_gby��>ey� ^jm]bo� ]jmii
wlZ�pbnjZ�gZ�^\Z�ihjy^dZ�gb`_��lZ[e�����

JZkkfhljbf� khhlghr_gb_�ij_^klZ\bl_e_c�jZaebqguo� k_-
f_ckl\�\gmljb�hkgh\gh]h�hl^_eZ�²�p\_ldh\uo��GZb[hevrbf�qbk-
ehf�\b^h\�ij_^klZ\e_gh�k_f_ckl\h�hkhdh\uo�����\b^h\���������hl
h[s_]h�qbkeZ���]eZ\guf�h[jZahf�aZ�kq_l�jh^Z�hkhd� ���\b^h\���GZ
\lhjhf�f_kl_�²�k_f_ckl\h�j^_klh\uo�����\b^h\����������hlghky-
sboky�d�h^ghfm�jh^m���;h]Zl�\b^h\hc�khklZ\�b\����\b^h\���������b
aeZdh\����\b^h\���������ijbgZ^e_`Zsbo�d�jZaguf�jh^Zf���K_f_c-
kl\Z�_`_]heh\gbdh\u_��qZklmoh\u_��]j_qbrgu_��gbfn_cgu_��ex-
lbdh\u_��keh`ghp\_lgu_�\dexqZxl���\b^Z��beb�������hl�h[s_]h
qbkeZ��jh]hah\u_��\h^hdjZkh\u_��jykdh\u_�²���\b^Z���������Ijh-
qb_� k_f_ckl\Z� ij_^klZ\e_gu� �²�� \b^Zfb�� qlh� khklZ\ey_l� khhl-
\_lkl\_ggh�hdheh��²����

<�i_jbh^h\�bkke_^h\Zgbc�gZ�bamq_gguo�ha_jZo�gZfb�[u-
eh� h[gZjm`_gh� ��� \b^h\�fZdjhnblh\��ba�gbo� ��� \b^h\� ��������
\h^guo� jZkl_gbc� b� ��� \b^� ������ ��� ijb[j_`guo� �kf�� ijbe�� ���
Kibkhd�\dexqZ_l� �� \b^Z�oZjh\uo� \h^hjhke_c�ba�^\mo�jh^h\��h^bg
\b^� foZ ��\h^hjhkeb� �b��fho�h[gZjm`_gu��lhevdh�\�ha��;��FbZkkh\h��

LZ[ebpZ��

J_ij_a_glZlb\ghklv�jZaebqguo�lZdkhghfbq_kdbo�]jmii�fZdjhnblh\
ha_j�Bevf_gkdh]h�aZih\_^gbdZ�ih�ebl_jZlmjguf�^Zgguf

Dhebq_kl\h�\�hl^_e_
LZdkhgu Magnolio-

phyta
Polypo-
dihphyta

Equiseto-
phyta

Bryo-
phyta

Charop-
hyta

<k_]h

K_f_ckl\h 34 1 1 1 1 38
Jh^ 53 1 1 1 2 58
<b^
 101/93.6 1/0.9 1/0.9 1/0.9 4/3.7 108

Ijbf_qZgb_:�
�<�qbkebl_e_�²�dhebq_kl\h�\b^h\��\�agZf_gZl_e_ —
���hl�h[s_]h�qbkeZ�\b^h\�fZdjhnblh\�
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LZ[ebpZ��

J_ij_a_glZlb\ghklv�jZaebqguo�lZdkhghfbq_kdbo�]jmii�fZdjhnblh\
ha_j�Bevf_gkdh]h�aZih\_^gbdZ�ih�^Zgguf�bkke_^h\Zgbc�����²���]�

Dhebq_kl\h�\�hl^_e_
LZdkhgu

Magnolio-
phyta

Polypo-
dihphyta

Equiseto-
phyta

Bryophy-
ta

Charo-
phyta

<k_�
]h

K_f_ckl\h 31 1 1 1 1 35
Jh^ 45 1 1 1 2 50
<b^
 73/91.4 1/1.2 1/1.2 1/1.2 4/4.9 80

Ijbf_qZgb_:�
�<�qbkebl_e_�²�dhebq_kl\h�\b^h\��\�agZf_gZl_e_ —
��hl�h[s_]h�qbkeZ�\b^h\�fZdjhnblh\�

ih� h^ghfm� \b^m� o\hs_\b^guo� b� iZihjhlgbdh\b^guo� b� �3� \b^Z
p\_ldh\uo����jh^h\�ba����k_f_ckl\Z��Hlkx^Z�\b^gh��qlh�jZkoh`-
^_gby�^Zgguo�gZrbo�bkke_^h\Zgbc�ih�lZdkhghfbq_kdhfm�khklZ\m
fZdjhnblh\�k�ebl_jZlmjgufb�^Zggufb�dZkZxlky�ebrv�p\_ldh\uo
jZkl_gbc��lZ[e������<�gZr_f�kibkd_�hlkmlkl\m_l�ljb�k_f_ckl\Z�²
aZggbo_eb_\u_� �\�jZ[hl_�?��<��>hjh]hklZckdhc� �������hgh�h[t_-
^bg_gh�k�k_f_ckl\hf�j^_klh\uo��ih�kh\j_f_gghc�deZkkbnbdZpbb
wlb�^\Z�k_f_ckl\Z�^bnn_j_gpbjmxlky���ih\hcgbqdh\u_�b�gZy^h-
\u_��Hlf_q_gh� lZd`_�f_gvr__�qbkeh�jh^h\�b� \b^h\��Khhlghr_-
gb_� qbkeZ� \b^h\� \� k_f_ckl\Zo� lZd`_� \u]ey^bl� ih�^jm]hfm
�jbk�� ����I_j\u_�f_klZ�aZgbfZxl�k_f_ckl\Z�j^_klh\uo� �b�hkhdh-
\uo ����b����\b^h\��ih����������aZl_f�b^ml�aeZdh\u_����\b^h\�beb
��������ba�b\�gZfb�\klj_q_gh�lhevdh�^\Z�\b^Z�gZ�kieZ\bgZo��Gbf-
n_cgu_�ij_^klZ\e_gu���\b^Zfb����������QZklmoh\u_��]j_qboh\u_�
exlbdh\u_��\h^hdjZkh\u_��jykdh\u_�\dexqZxl�ih� ��\b^Z� ������
HklZevgu_�ij_^klZ\e_gu��²��\b^Zfb�����²�������

<uy\e_ggu_�jZkoh`^_gby�f_`^m�gZrbfb�^Zgufb�b�eb-
l_jZlmjgufb�k\_^_gbyfb�kdhj__�\k_]h�k\yaZgu�k�l_f��qlh�\�^Zg-
ghc�jZ[hl_�g_�klZ\beZkv�aZ^ZqZ�iheghc�j_bg\_glZjbaZpbb�fZdjh-
nblghc�nehju�b� \iheg_�fh`gh�^himklblv�� qlh�g_dhlhju_� \b^u
[ueb�\uims_gu��L_f�[he__��qlh�\k_�g_�ihiZ\rb_�\�]_h[hlZgbq_-
kdb_� hibkZgby� \b^u� mdZaZgu� ?�� <�� >hjh]hklZckdhc� dZd� j_^db_
beb�\klj_q_ggu_�_^bgbqgh�

Djhf_�lh]h��bkke_^h\Zgby�dZkZebkv�bf_ggh�ha_jguo�wdh-
kbkl_f�� Z� fgh]hqbke_ggu_� j_db�� jmqvb�� ijhlhdb�� lZd� `_� dZd� b
[hehlZ��\h�\gbfZgb_�g_�ijbgbfZebkv��Bf_ggh�ihwlhfm�gZ[ex^Z-
_lky�baf_g_gb_�khhlghr_gby�\h^guo�b�ijb[j_`gh�\h^guo�jZkl_-
gbc�\�ihevam�ihke_^gbo��H^gZdh��mqblu\Zy�^Z\ghklv�ebl_jZlmj-
guo� ^Zgguo� ���� e_l��� baf_g_gb_� \b^h\h]h� khklZ\Z� fZdjhnb-
lh\��\hafh`gh��\ke_^kl\b_� \ha^_ckl\by��jZaebqguo�nZdlhjh\��ih�
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Jbk�����JZg`bjh\dZ�k_f_ckl\�fZdjhnblh\�ha_j�Bevf_gkdh]h�aZ-
ih\_^gbdZ�ih�\b^h\hfm�[h]Zlkl\m�

��²�Hkhdh\u_����²�J^_klh\u_����²�AeZdh\u_����²�Gbfn_cgu_����²
QZklmoh\u_����²�=j_qboh\u_����²�Exlbdh\u_����²<hhdjZkh\u_����²�Jykdh\u_�
���²�ijhqb_

\b^bfhfm�� \� [hevr_c� kl_i_gb�� _kl_kl\_ggh]h� ijhbkoh`^_gby�
Fh`gh� ij_^iheh`blv� khdjZs_gb_� f_kl� h[blZgby� fZdjhnblh\
\ke_^kl\b_�klZj_gby�\h^h_fh\��bo�aZjZklZgby�

<� ^Zevg_cr_f� \� jZ[hl_� ZgZebabjmxlky� kh[kl\_ggu_
^Zggu_�

�����LZdkhghfbq_kdbc�khklZ\�fZdjhnblh\
jZaghlbiguo�ha_j

<b^h\hc�khklZ\

DZd�ihdZaZeb�bkke_^h\Zgby��\b^h\hc�khklZ\�fZdjhnblh\
bkke_^m_fuo�ha_j�jZaebq_g� �lZ[e������Bkdexqbl_evguf�\b^h\uf
[h]Zlkl\hf�hlebqZ_lky�ha��;��FbZkkh\h�����\b^h\���A^_kv�gZc^_gu
fgh]b_� \b^u�� hlkmlkl\mxsb_� \� ^jm]bo� ha_jZo�� Wlh�� gZijbf_j�
oZjh\u_� \h^hjhkeb�� \h^yghc� fho� nhglbgZebk�� g_dhlhju_� \b^u
j^_klh\�� g_kdhevdh� \b^h\� ]b]jhnblh\� ²� h[blZl_e_c� kieZ\bg�
<� kibkhd�fZdjhnblh\� ha�� ;��FbZkkh\h� ihiZ^Z_l� ��� �� \b^h\� ba
h[s_]h�kibkdZ��G_fgh]h�gb`_�wlhl�ihdZaZl_ev�^ey�ha��;��Brdmev
����\b^��beb����������AgZqbl_evgh�[_^g__�\b^h\hc�khklZ\��fZdjh-
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                                                                      1

                                                                      2

                                                                      3

                                                                      4

I c s  0                              0 , 5                            1

Jbk�� ��� >_g^jh]jZffZ� koh^kl\Z� \b^h\h]h� khklZ\Z fZdjhnblh\
ha_j�Bevf_gkdh]h�aZih\_^gbdZ�

�� ²� ;hevrh_� FbZkkh\h�� �� ²� ;hevrhc� Brdmev�� �� ²� :j]Zyr�
4 —  ;hevrhc�LZldmev

nblh\� \� ha�� :j]Zyr� ���� \b^h\�� beb� ����� ��� b� hkh[_ggh� \
ha��;��LZldmev�����\b^h\��beb�\k_]h��������hl�h[s_]h�kibkdZ���Bkoh^y
ba�pbnj��fh`gh�k^_eZlv�\u\h^��qlh�\�f_ahljhnguo�ha_jZo�\b^h\hc
khklZ\� fZdjhnblh\� [h]Zq_�� q_f� \� w\ljhnguo��Khhlghr_gb_� \b^h\
\h^guo�b�ijb[j_`guo�jZkl_gbc�\�jZaguo�ha_jZo�ihqlb�h^bgZdh\h�b
ebrv�g_fgh]h�f_gy_lky�\�w\ljhnguo�ha_jZo�\�ihevam�]b]jhnblh\��\
;��FbZkkh\h�²�������������b��������������\�;��Brdmev — 41 (67.2 %)
b��������������\�:j]Zyr�²�������������b��������������\�;��LZldmev —
������������b������������Wlh�\iheg_�h[tykgy_lky�l_f��qlh�ijb�_kl_kl-
\_gghf� w\ljhnbjh\Zgbb� ha_j� \� ijhp_kk_� aZjZklZgby� ijhbkoh^bl
h[_^g_gb_�nehju�\�[hevr_c�kl_i_gb�aZ�kq_l�\h^guo�jZkl_gbc��ih�
\b^bfhfm��ba�aZ�khdjZs_gby�bo�f_kl�h[blZgby�

>ey�lh]h��qlh[u�hi_jbjh\Zlv�g_�lhevdh�dhebq_kl\hf�\b-
^h\��gh�b�mq_klv�dZq_kl\_gguc�bo�khklZ\��nehjbklbq_kdb_�kibkdb
fZdjhnblh\� jZaghlbiguo� ha_j� kjZ\gb\Zebkv� ih� dZq_kl\_gghfm
ijbagZdm��ijbkmlkl\b_�²�hlkmlkl\b_�\b^Z��f_lh^hf�deZkl_jgh]h
ZgZebaZ��>ey�kjZ\g_gby�\b^h\uo�kibkdh\�[ue�ijbf_g_g�dhwnnb-
pb_gl�koh^kl\Z�Q_dZgh\kdh]h�Kt_j_gk_gZ��kf��jZa^_e�����

GZ�ihemq_gghc�^_g^jh]jZff_� �jbk�����ykgh�\b^gh�jZa^_-
e_gb_�bkke_^m_fuo�ha_j�gZ�^\_�]jmiiu��<�i_j\hf�deZkl_j_�hdZaZ-
ebkv�ha��;��FbZkkh\h�b�;��Brdmev��mjh\_gv�koh^kl\Z�²��������\h
\lhjhf�²�:j]Zyr�b�;��LZldmev� �mjh\_gv�koh^kl\Z�²��������Wlb
^\Z�deZkl_jZ�h[t_^bgyxlky�gZ�mjh\g_� ������:gZebabjmy�^_g^jh-
]jZffm��gm`gh�hlf_lblv�^hklZlhqgh�\ukhdh_� koh^kl\h�\b^h\h]h



26

                                                                      1

                                                                      2

                                                                      3

                                                                      4

I c s  0                              0 , 5                            1

Jbk�����>_g^jh]jZffZ�koh^kl\Z�\b^h\h]h�khklZ\Z�jZaebqguo�k_-
f_ckl\�fZdjhnblh\�ha_j�Bevf_gkdh]h�aZih\_^gbdZ�

�� ²� ;hevrh_� FbZkkh\h�� �� ²� ;hevrhc� Brdmev�� �� ²� :j]Zyr�
��²�;hevrhc�LZldmev

khklZ\Z� fZdjhnblh\� \h� \k_o� ha_jZo�� qlh� aZdhghf_jgh� \\b^m� bo
ijbmjhq_gghklb�d�h^ghfm�lbim�ijbjh^gh]h�eZg^rZnlZ�

;hevr__�koh^kl\h�h[gZjm`_gh�f_`^m�ha_jZfb��bf_xsb-
fb�[ebadbc�ljhnbq_kdbc�klZlmk��Lh�_klv��]jmiiu��\u^_e_ggu_�ih
ijbagZdm� koh^kl\Z� \b^h\h]h� khklZ\Z�fZdjhnblh\� khhl\_lkl\mxl
lbiZf�ha_j�ih�kl_i_gb�ljhnghklb��Fh`gh�ij_^iheZ]Zlv��qlh�\h-
h[s_� ^Zgguc� ijbagZd� k� ^hklZlhqghc� ^hklh\_jghklvx� iha\hey_l
km^blv�h�ljhnbq_kdhf�klZlmk_�\h^h_fZ�

<b^h\hc� khklZ\� hl^_evguo� k_f_ckl\� fZdjhnblh\� \� jZa-
ebqguo�ha_jZo�\Zjvbjm_l��lZ[e������Hg�lZd`_�ZgZebabjh\Zeky�f_-
lh^hf�deZkl_jgh]h�ZgZebaZ��kf��jZa^_e�����

Ihemq_ggZy� ^_g^jh]jZffZ� hdZaZeZkv� koh^ghc� k� ij_^u-
^ms_c��ohly�\�p_ehf�mjh\gb�koh^kl\Z�ha_j�ih�\b^h\hfm�[h]Zlkl\m
hl^_evguo� k_f_ckl\� fZdjhnblh\� hdZaZebkv� \ur_�� q_f� \� kemqZ_
kjZ\g_gby�nehjbklbq_kdbo� kibkdh\� ih� dZq_kl\_gghfm� ijbagZdm
�jbk������F_ahljhngu_�ha_jZ�;��FbZkkh\h�b�;��Brdmev�h[t_^bgb-
ebkv�\�h^bg�deZkl_j�gZ�mjh\g_� ������ w\ljhngu_�ha_jZ�:j]Zyr�b
;��LZldmev�²�gZ�mjh\g_�������Hq_\b^gh��\b^h\hc�khklZ\�hl^_ev�
guo� k_f_ckl\� fZdjhnblh\� lZd`_� y\ey_lky� ijbagZdhf�� dhlhjuc
k\yaZg�k�ljhnbq_kdbf�klZlmkhf�\h^h_fZ�

Khhlghr_gb_�lZdkhgh\�gZ^\b^h\h]h�jZg]Z

;h]Zlkl\h�nehju�oZjZdl_jbam_lky�g_�lhevdh�\b^h\uf�kh-
klZ\hf��gh�b�dhebq_kl\hf�lZdkhgh\�[he__�\ukhdh]h�jZg]Z��Z�lZd`_
bo��khhlghr_gb_f���Wlb���ihdZaZl_eb���^ey��\k_o�bkke_^m_fuo�ha_j
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LZ[ebpZ��

<b^h\hc�khklZ\�fZdjhnblh\�ha_j�Bevf_gkdh]h�aZih\_^gbdZ
ih�^Zgguf bkke_^h\Zgbc�����²���]�

�Ijbkmlkl\b_�\�ha_jZo
� <b^u�jZkl_gbc ;hevrh_

FbZkkh\h
;hevrhc
Brdmev

:j]Zyr ;hevrhc
LZldmev

1 2 3 4 5 6

K_f��Thelypteridaceae
 1 Thelypteris palustris  +  +  +  +

K_f��Equisetaceae
 2 Equisetum fluviatile  +  +  +  +

K_f��Typhaceae
 3 Typha angustifolia  +  +  +  +
 4 T. latifolia  +  +  +  +

K_f��Sparganiaceae
 5 Sparganium simplex  +  +  +  -
 6 S. erectum  -  +  -  -

K_f��Potamogetonaceae
 7  Potamogeton compressus  +  +  +  +
 8 P. lucens  +  +  +  -
 9 P. perfoliatus  +  +  +  +
10 P. natans  +  +  +  +
11 P. obtusifolius  +  +  -  -
12 P. pusillus  +  +  -  -
13 P. filiformis  +  -  -  -
14 P. pectinatus  +  -  -  -
15 P. crispus  +  +  -  -
16 P. praelongus  +  +  +  -
17 P. friesii  + +  -  -

K_f��Alismataceae
18  Alisma plantago-quatica +  +  +  +
19 A. gramineum  +  +  -  -
20 Sagittaria sagittifolia  +  +  +  -

K_f��Butomaceae
21 Butomus umbellatus  +  +  -  -

K_f��Hydrocharitaceae
22 Stratiotes aloides  +  +  +  +
23 Hydrocharis morsus-ranae  +  +  +  +
24 Elodea canadensis  +  +  +  +

K_f��Poaceae
25 Phragmites australis  +  +  +  +
26  Phalaroides arundinaceae  +  +  +  +
27 Calamagrostis langsdorffii  +  +  +  +
28 Scolochloa festucacea  +  +  +  +
29 Glyceria aquatica  +  +  -  -
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Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5 6
K_f��Cyperaceae

30 Scirpus lacustris  +  +  +  -
31 Carex vesicaria  +  ?  -  -
32 C. rostrata  +  +  ?  ?
33 C. ripapia  +  +  +  ?
34 C. pseudocyperus  +  ?  -  -
35 Carex canescens  +  ?  ?  +
36 Carex atheroides  +  ?  ?  ?
37 Carex acuta  ?  +  +  +
38 Eleocharis acicularis  +  -  -  -
39 E. palustris  +  +  +  -

K_f��Araceae
40 Calla palustris  +  +  +  +

K_f��Lemnacae
41 Lemna trisulca  +  +  +  +
42 L. minor  +  +  +  +
43 Spirodela polyrhiza  +  +  +  +

K_f��Salicaceae
44 Salix sp.1  +  +  +  +
45 Salix sp.2  +  +  +  +

K_f��Betulaceae
46 Alnus gluninosa  +  +  +  +
47 A. incana  +  +  +  +

K_f��Juncaceae
48 Juncus buffonius  +  +  -  -

K_f��Polygonaceae
49 Polygonum amphibium  +  +  +  -
50 P. hydropier  +  +  +  +
51 Rumex aquatilis  +  +  +  -

K_f��Nymphaeaceae
52 Nuphar lutea  +  +  +  +
53 N. pumila  +  +  +  -
54 Nymphaea candida  +  +  +  -
55 N. tetragona  +  +  -  -

K_f��Ceratophyllaceae
56 Ceratophyllum demersum  +  +  +  +

K_f��Ranunculaceae
57 Batrachium circinatum  +  +  -  -
58 Ranunculus sceleratus  +  -  -  -
59 R. lingua  +  -  -  -

K_f��Brassiaceae
60 Roripa palustris  +  -  -  -

K_f��Rosaceae
61 Comarum palustre  +  +  +  +
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HdhgqZgb_��lZ[ebpu��

1 2 3 4 5 6
K_f��Callitrichaceae

62 Callitriche palustris  +  -  -  -
K_f��Lythraceae

63 Lythrum salicaria  +  +  +  +
K_f��Halorhagaceae

64 Myriophyllum spicatum  +  +  +  +
K_f��Hippuridaceae

65 Hippuris vulgaris  +  -  -  -
K_f��Apiaceae

66 Cicuta virosa  +  +  +  +
K_f��Primulaceae

67 Lysimachia vulgaris  +  +  -  -
K_f��Menyanthaceae

68 Menyanthes trifoliata  +  -  -  +
K_f��Lamiaceae

69 Lycopus exaltatus  +  +  +  +
70 Scutellaria galericulata  +  +  +  +

K_f��Scrophulariaceae
71 Pedicularis palustris  +  -  -  -

K_f��Lentibulariaceae
72 Utricullaria vulgaris  +  +  -  -

K_f��Rubiaceae
73 Galium uliginosum  +  +  +  +

K_f��Asteraceae
74 Bidens tripartita  +  +  +  +
75 Tussilago farfara  +  +  +  +

K_f��Fontinaliaceae
76 Fontinalis antipyretica  +  -  -  -

K_f��Characeae
77 Chara sp.1  +  ?  ?  ?
78 Chara sp. 2  +  -  -  -
79 Chara sp. 3  +  -  -  -
80 Nitella sp.  +  -  -  -
�<k_]h�\b^h\�[_a�mq_lZ�kihjguo  79  61  47  38

k\_^_gu� \� lZ[ebp_� ���:gZeba� ^Zgguo� ihdZaZe�� qlh� \� jy^m� ha_j
;��FbZkkh\h²;��Brdmev²:j]Zyr²;��LZldmev�q_ldh�ijhke_`b-
\Z_lky�h[_^g_gb_�nehju��GZjy^m�k�mf_gvr_gb_f�qbkeZ�lZdkhgh\
�dZd�\b^h\�� lZd�b�jh^h\�� k_f_ckl\��gZ[ex^Z_lky�b�baf_g_gb_�bo
ijhihjpbc��Z�bf_ggh��mf_gvrZ_lky�kj_^g__�qbkeh�\b^h\�\�jh^Zo
b� k_f_ckl\Zo��jh^h\� \� k_f_ckl\Zo��;_kkihjgh��qlh� wlh� k\yaZgh� k
jZaghh[jZab_f� f_kl� h[blZgby��GZb[hevrbf� jZaghh[jZab_f� [bhlh-
ih\�hlebqZ_lky�ha��;��FbZkkh\h��g_kdhevdh�f_gvr_�hgh�\�ha��;��Br�
dmev���<��ha��:j]Zyr��mkeh\by��h[blZgby�fZdjhnblh\�\_kvfZ�h^gh�
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 LZ[ebpZ��
Dhebq_kl\h�\b^h\�jZaebqguo�kef_ckl\�fZdjhnblh\

ha_j�Bevf_gkdh]h�aZih\_^gbdZ

�Dhebq_kl\h�\b^h\�\�ha_jZo� K_f_ckl\Z

;hevrh_
FbZk�
kh\h

;hevrhc
Brdmev

:j]Zyr ;hev�
rhc

LZldmev

<k_]h

 1 Polypodiaceae  1  1  1  1  1
 2 Equisetaceae  1  1  1  1  1
 3 Typhaceae  2  2  2  2  2
 4  Sparganiaceae  1  2  1  -  2
 5 Potamogetonaceae  11  9  5  3  11
 6  Alismataceae  3  3  2  -  3
 7  Butomaceae  1  1  0  -  1
 8  Hydrocharitaceae  3  3  3  3  3
 9  Poaceae  5  5  4  4  5
10  Cyperaceae  10  5  4  2  11
11  Araceae  1  1  1  1  1
12  Lemnaceae  3  3  3  3  3
13  Salicaceae  2  2  1  1  2
14  Betulaceae  2  2  2  2  2
15  Juncaceae  1  1  -  -  1
16  Polygonaceae  3  3  3  1  3
17  Nymphaeaceae  4  4  3  1  4
18  Keratophyllaceae  1  1  1  1  1
19  Ranunculaceae  3  1  -  -  3
20  Brassicaceae  1  -  -  -  1
21  Rosaceae  1  1  1  1  1
22  Callitrichaceae  1  -  -  -  1
23  Lythraceae  1  1  1  1  1
24  Halorhagaceae  1  1  1  1  1
25  Hippuridaceae  1  -  -  -  1
26  Apiaceae  1  1  1  1  1
27  Primulaceae  1  1  -  -  1
28  Menyanthacae  1  -  -  1  1
29  Lamiaceae  2  2  2  2  2
30  Scrophulariaceae  1  -  -  -  1
31  Lentibulariaceae  1  1  -  -  1
32  Rubiaceae  1  1  1  1  1
33  Asterceae  2  2  2  2  2
34  Fontinaliaceae  1  -  -  -  1
35  Characeae  4  * * *  4

Ijbf_qZgb_: * ?^bgbqgh� ihiZ^Zebkv� hl^_evgu_� njZ]f_glu
f_edhc�oZju�
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LZ[ebpZ��

IhdZaZl_eb�lZdkhghfbq_kdh]h�[h]Zlkl\Z�fZdjhnblh\
jZaghlbiguo�ha_j�Bevf_gkdh]h�aZih\_^gbdZ

Qbkeh�lZdkhgh\ Khhlghr_gb_�lZdkhgh\
Ha_jh

\b^h\ jh^h\ k_f_ckl\ \b^�k_f� jh^�k_f� \b^�jh^

;��FbZkkh\h 79 51 35 2.3 1.5 1.6
;��Brdmev 61 43 30 2.0 1.4 1.4
:j]Zyr 47 35 24 2.0 1.4 1.3
;��LZldmev 38 30 23 1.7 1.3 1.3

jh^gu��Z�\�ha��;��LZldmev�hgb�djZcg_�h^ghh[jZagu��Wlh�k\yaZgh�b
k�fhjnheh]b_c�\h^h_fZ� �oZjZdl_j�[_j_]h\hc�ebgbb��jZkij_^_e_-
gb_�]em[bg���b�k�jZaghh[jZab_f�]jmglh\��b�k�^bgZfbq_kdbfb�nZd-
lhjZfb� �ih^\b`ghklvx� \h^guo� fZkk���Hq_\b^gh�� ihfbfh� wlh]h
kms_kl\m_l�g_ihkj_^kl\_ggZy�k\yav�nehjbklbq_kdh]h�[h]Zlkl\Z�k
ljhnbq_kdbf� klZlmkhf�ha_j��>ey�fZehijh^mdlb\guo�heb]hljhn-
guo� ha_j� h[uqgh� oZjZdl_jgh� keZ[h_� jZa\blb_� jZklbl_evghklb� b
h]jZgbq_gguc�gZ[hj�\b^h\�fZdjhnblh\��K�ih\ur_gb_f�ljhngh-
klb�ijhbkoh^bl�jhkl�\b^h\h]h�[h]Zlkl\Z��^hklb]Zxsbc�fZdkbfm-
fZ�\�f_ahljhnguo�ha_jZo��Ijb�^Zevg_cr_c�w\ljhnbdZpbb�ijhbk-
oh^bl�h[_^g_gb_�nehju�

Ihemq_ggu_� j_amevlZlu� ykgh� beexkljbjmxl� g_� lhevdh
lh��qlh�bkke_^m_fu_�ha_jZ�ijbgZ^e_`Zl�d�^\mf�jZaebqguf�lbiZf
ih� kl_i_gb� ljhnghklb�� gh� b� lh�� qlh� \� jy^m� ha_j� ;��FbZkkh\h-
;��Brdmev²:j]Zyr²;���LZldmev��mjh\_gv��ljhnghklb���ih\urZ_l-
ky��G_h[oh^bfh�ih^q_jdgmlv�� qlh� j_amevlZlu� ZgZebaZ�nehju� gZ
mjh\g_�\b^h\h]h�khklZ\Z�dhjj_ebjmxl�k�ZgZebahf�gZ�gZ^\b^h\hf
mjh\g_��Hq_\b^gh��\�g_dhlhjuo�kemqZyo�^ey�bg^bdZpbb�khklhygby
\h^h_fZ� ^hklZlhqgh� ijhZgZebabjh\Zlv� khklZ\� nehju� gZ� mjh\g_
gZ^\b^h\uo� lZdkhgh\��L_f� kZfuf� \hafh`gh� mijhs_gb_�� jZpbh-
gZebaZpby� j_r_gby� aZ^Zqb� [bhfhgblhjbg]Z� \h^guo� wdhkbkl_f�
Wlh�fh`_l�bf_lv� agZqbl_evguc� wdhghfbq_kdbc� wnn_dl� \�j_Zev-
ghc�ijbjh^hhojZgghc�ijZdlbd_�
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=E:<:����L:DKHGHFBQ?KD:Y�KLJMDLMJ:
KHH;S?KL< F:DJHNBLH<

�����DeZkkbnbdZpby�khh[s_kl\

Ijbgpbiu�deZkkbnbdZpbb

LjZ^bpbhggh�\�gZr_c�kljZg_�gZb[he__�rbjhdh�bkihevam-
_lky� nbabhghfbq_kdZy� deZkkbnbdZpby� nblhp_ghah\�� hkgh\ZggZy
gZ�jZ[hlZo�:��I��R_ggbdh\Z���������������<��G��KmdZq_\Z��������b
hkgh\guf� ijbgpbihf� dhlhjhc� y\ey_lky� \u^_e_gb_� kbglZdkhgh\
ih�nbabhghfbq_kdbf�ijbgpbiZf�²�ki_dljZf�mqZklby�\�khh[s_-
kl\Zo�ij_^klZ\bl_e_c�jZaebqguo�`bag_gguo�nhjf�

<� ^Zgghc� jZ[hl_� fu�� ke_^my� >�� :�� :eb_\m� �������
:��F��;Zjk_]ygm� �����Z������[���<��D��;h]Zq_\m� ��������B��>��=h-
em[_\hc� ��������<��F��DZlZgkdhc� ������� ������ ������ ������ ������
B��E��Dhj_eydh\hc� ��������<��=��IZiq_gdh\m� ������� ������ b� ^j��
lZd`_� ijb^_j`b\Zebkv� nbabhghfbq_kdhc� deZkkbnbdZpbb�� Ih
gZr_fm�fg_gbx��^hfbgbjh\Zgb_�jZaebqguo�\b^h\�\�khh[s_kl\Zo
fZdjhnblh\� y\ey_lky� ^hklZlhqgh� q_ldbf� ijbagZdhf�� dhlhjuc
iha\hey_l�^bnn_j_gpbjh\Zlv� wlb� khh[s_kl\Z�b�hljZ`Z_l� ki_pb-
nbdm� bo� [bhlhih\�� Djhf_� lh]h�� hibku\Z_fu_� nblhp_ghau� \
[hevrbgkl\_�kemqZ_\�h[eZ^Zxl�yjdh�\ujZ`_gghc�yjmkghklvx�

L_f�g_�f_g__��g_evay�g_�ijbagZlv�g_dhlhju_�ij_bfms_-
kl\Z� nehjbklbq_kdhc� deZkkbnbdZpbb� rdheu� @�� ;jZmg�;eZgd_
�\� qZklghklb�� ^_lZevgh� jZajZ[hlZggZy� b_jZjobq_kdZy� kbkl_fZ
kbglZdkhgh\��ijbf_g_gb_�fZl_fZlbq_kdh]h� ZiiZjZlZ���fgh]hqbk-
e_ggu_� klhjhggbdb� dhlhjhc� bf_xlky� dZd� kj_^b� hl_q_kl\_gguo
bkke_^h\Zl_e_c��lZd�b�aZ�jm[_`hf��Nehjbklbq_kdbc�ijbgpbi�bk-
ihevah\Zg� \� jZ[hlZo� K�� =_cgu� b� ^j�� �������� J�� <�� >m[ugu�
X�� J�� R_ey]�Khkhgdh� �������� K�� K�� I_ljh\Z� �������� S. Hejny
(1971, 1978); C. Hartog, S. Segal (1964); Z. Kropac, Hadac, S. Heiny
(1971).

Gm`gh� hlf_lblv�� qlh�fgh]b_� klhjhggbdb�nbabhghfbq_-
kdhc� deZkkbnbdZpbb� bkihevah\Zeb� b� nehjbklbq_kdb_� djbl_jbb
�ijbkmlkl\b_� y^jZ� oZjZdl_jguo� \b^h\��� ijbagZ\Zy� g_^hklZlhq-
ghklv�ijbagZdZ�^hfbgbjh\Zgby��<�k\hx�hq_j_^v��g_dhlhju_�ijb-
\_j`_gpu�nehjbklbq_kdhc�deZkkbnbdZpbb�\u^_eyxl�ZkkhpbZpbb
ih�^hfbgZglguf�\b^Zf��<��B��<Zkbe_\bq��������hlf_qZ_l��qlh�ijb
\u^_e_gbb� ZkkhpbZpbc�ih�oZjZdl_jguf�beb�^bnn_j_gpbZevguf
\b^Zf�bkihevamxlky�g_�\k_�^hfbgZglu��<b^u�k�rbjhdhc�wdheh-
]bq_kdhc�Zfieblm^hc�qZklh�g_�mqblu\Zxlky��aZlh�\�[hevr_c�kl_-
i_gb� mqblu\Z_lky� wdheh]bq_kdZy� b� nblhp_ghlbq_kdZy� aZf_sZ_-
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fhklv�\b^h\��?keb�^hfbgbjmxsb_�\b^u�fh]ml�aZf_gylv�^jm]�^jm-
]Z�\�khh[s_kl\Zo��bf_y�koh^gu_�lj_[h\Zgby�d�wdheh]bq_kdbf�mkeh-
\byf��wlhfm�g_�ijb^Z_lky�kbglZdkhghfbq_kdh]h�agZq_gby��Wlh�ijb-
\h^bl� d� khdjZs_gbx� qbkeZ� \u^_ey_fuo� ZkkhpbZpbc� b� iha\hey_l
hij_^_eblv�]jmiiu�oZjZdl_jguo�b�^bnn_j_gpbZevguo�\b^h\��H^gZ-
dh�� lZdhc� ih^oh^� hijZ\^Zg� \� lhf� kemqZ_�� dh]^Z� wlb� ]jmiiu� \b^h\
bf_xl� ^hklZlhqgh� \ukhdh_� h[beb_� beb� khklZ\eyxl� agZqbl_evgmx
qZklv�h[s_]h�nehjbklbq_kdh]h�khklZ\Z��>hfbgbjh\Zgb_�\b^h\��ijh-
kljZgkl\_ggZy�kljmdlmjZ�nblhp_ghah\��g_khfg_ggh��bf_xl�[hevrh_
agZq_gb_�� =jmiiu� oZjZdl_jguo� b� ^bnn_j_gpbZevguo� \b^h\�fh]ml
kem`blv�ih^l\_j`^_gb_f�jZg]Z�\u^_ey_fuo�_^bgbp�

JZaebqby�nbabhghfbq_kdh]h�b�nehjbklbq_kdh]h�ih^oh^Z
hkh[_ggh�ijhy\eyxlky�\�©kj_^gboª�mkeh\byo�kj_^u��dh]^Z�nblh-
p_ghlbq_kdZy� aZf_sZ_fhklv� iha\hey_l� [hevr_fm� qbkem� \b^h\
^hklb]Zlv�\ukhdh]h�h[beby��Ijb�nehjbklbq_kdhc�deZkkbnbdZpbb
\�^Zgghf�kemqZ_�\u^_eyxlky�djmigu_�ZkkhpbZpbb��ijb�nbabhgh-
fbq_kdhc�²�fgh]h�f_edbo��<�wdklj_fZevguo�mkeh\byo�h[Z�ih^-
oh^Z�^Zxl�koh^gu_�j_amevlZlu�

Ihfbfh�mihfygmluo�^\mo�rdhe�kms_kl\m_l�_s_�fgh`_-
kl\h� jZaebqguo� gZijZ\e_gbc� \� deZkkbnbdZpbb� jZklbl_evghklb�
;hevrbgkl\h�kh\j_f_gguo�]_h[hlZgbdh\�koh^ylky�gZ�lhf��qlh�g_l
ih^oh^Z��dhlhjuc�h[eZ^Ze�[u�bkdexqbl_evgufb�^hklhbgkl\Zfb�
<�dZ`^hf�dhgdj_lghf�kemqZ_�gm`gh�bkdZlv�gZb[he__�wnn_dlb\-
gu_�ih^oh^u��DZd�hlf_qZ_l�<��B��<Zkbe_\bq� ��������lhl�ijbagZd
emqr_��dhlhjuc�kdhjj_ebjh\Zg�k�[hevrbf�qbkehf�^jm]bo�

<�^Zgghc�jZ[hl_�fu�ijb^_j`b\Zebkv�kbkl_fu�kbglZdkhgh\�
j_dhf_g^m_fhc�fgh]bfb�hl_q_kl\_ggufb�bkke_^h\Zl_eyfb� �DZlZg-
kdZy��������b�hkgh\Zgghc�gZ�jZ[hlZo�:��I��R_ggbdh\Z�(lZ[e�����

DeZkku� nhjfZpbc� \u^_eyxlky� ih� lbim� f_klhh[blZgbc�
]jmiiu� nhjfZpbc� ²� ih� ^hfbgbjmxsbf� `bag_gguf� nhjfZf�
>Ze__�\u^_eyxlky�nhjfZpbb�ih�ijbagZdm�^hfbgbjh\Zgby�l_o�beb

LZ[ebpZ�8
DeZkkbnbdZpby�khh[s_kl\�fZdjhnblh\�\h^h_fh\

Bevf_gkdh]h�aZih\_^gbdZ
Lbi�jZklbl_evghklb <h^gZy�ljZ\ygbklZy�jZklbl_evghklv
DeZkk�nhjfZpbc GZklhysZy�\h^gZy�jZklbl_evghklv

=jmiiu�nhjfZpbc
IeZ\ZxsZy�jZklb-

l_evghklv
Ih]jm`_ggZy�jZklb-

l_evghklv
DeZkk�nhjfZpbc <h^gh�[hehlgZy�jZklbl_evghklv

=jmiiu�nhjfZpbc
<ukhdbo�gZ^-
\h^guo�ljZ\

Kj_^g_\ukhdbo
gZ^\h^guo�ljZ\

Gbadbo
gZ^\h^guo

ljZ\



34

bguo� \b^h\� \� ]hkih^kl\mxs_f� yjmk_�� <gmljb� gbo� \u^_eyxlky
]jmiiu� ZkkhpbZpbc� b� ZkkhpbZpbb� lZd`_� ih� nbabhghfbq_kdbf
ijbagZdZf�²�^hfbgZglZf�\�hkgh\guo�yjmkZo�

KbglZdkhghfbq_kdZy�kljmdlmjZ

Ih^�kbglZdkhghfbq_kdhc�kljmdlmjhc�jZklbl_evghklb�ih-
gbfZ_lky� khklZ\� khh[s_kl\�b� kl_i_gv�bo�mqZklby� \�h[jZah\Zgbb
jZklbl_evgh]h�ihdjh\Z�

Ijb�h[ke_^h\Zgbb�fZdjhnblghc�jZklbl_evghklb���o�ha_j
[ueh�h[gZjm`_gh����\b^h\�fZdjhnblh\��h[jZamxsbo�nhjfZpbb�
l��_��^hfbgbjmxsbo�\�jZklbl_evguo�khh[s_kl\Zo��qlh�khklZ\ey_l
�������hl�h[s_]h�qbkeZ�\b^h\��H^gZdh��hgb�g_�\�h^bgZdh\hc�kl_-
i_gb�mqZkl\mxl�\�keh`_gbb�jZklbl_evghklb�jZaebqguo�ha_j��GZ-
fb� [ueb� \u^_e_gu� ke_^mxsb_�ij_h[eZ^Zxsb_�nhjfZpbb�b� Zk-
khpbZpbb�

=jmiiZ�nhjfZpbc�\ukhdhljZ\guo�]_ehnblh\
NhjfZpby� ljhklgbdZ� h[udgh\_ggh]h� �Phragmiteta

australis).� Rbjhdh� jZkijhkljZg_gZ� \h� \k_o� ha_jZo�� aZgbfZ_l
[hevrb_� iehsZ^b� \� jZaebqguo� f_klZo� h[blZgby� dZd� \� \h^_�� \
ijb[j_`ghc� ahg_�� lZd� b� gZ� ijb[j_`guo� kieZ\bgZo��HlebqZ_lky
jZaghh[jZab_f�\b^h\h]h�khklZ\Z��<�:j]Zyr_�b�;��LZldme_�gZ�hl-
djuluo� mqZkldZo� \klj_qZ_lky�ij_bfms_kl\_ggh� qbklZy� ljhklgb-
dh\Zy� ZkkhpbZpby� �Phragmites australis DVV����<�f_ahljhnguo� ha_-
jZo�gZ�hldjuluo�mqZkldZo�qZklh�ijhbajZklZxl�dZd�qbklZy�ljhkl-
gbdh\Zy� ZkkhpbZpby�� lZd� b� \h^ghjZaghljZ\gh�ljhklgbdh\Zy
(Phragmites australis - Herba mixtae aquatiles DVV����<�khklZ\�khh[-
s_kl\� fh]ml� \oh^blv� kmkZd� ahglbqguc�� klj_ehebkl� h[udgh\_g-
guc��]j_qboZ� a_fgh\h^gZy��j^_klu�[e_klysbc�b�kl_[e_h[t_fex-
sbc�� l_ehj_a� Zehw\b^guc�� weh^_y� dZgZ^kdZy�� mjmlv� dhehkbklZy�
jh]hebklgbd�ih]jm`_gguc��Z�\�;��FbZkkh\h�²�oZjh\u_�\h^hjhk-
eb��%�ijb[j_`ghc�ihehk_�aZeb\h\�b�gZ�kieZ\bgZo�jZkijhkljZg_gZ
\eZ]hex[b\hjZaghljZ\gh�ljhklgbdh\Zy� ZkkhpbZpby� �Phragmites
australis + Herba mixtae hygrophilae DVV����<�keh`_gbb� khh[s_kl\
mqZkl\mxl� jZaebqgu_� \b^u� hkhd�� ^\mdbklhqgbd� ljhklgbdh\b^-
guc�� \_cgbd� EZg]k^hjnZ�� ljhklygdZ� h\kyggbp_\b^gZy�� jh]hau
madhebklguc�b�rbjhdhebklguc��sblh\gbd� [hehlguc�� kZ[_evgbd
[hehlguc�b�^jm]b_�]b]jhnblu��Gm`gh�hlf_lblv��qlh�ljhklgbdh-
\u_�ZkkhpbZpbb�bf_xl�kZfuc�[h]Zluc�\b^h\hc�khklZ\�\�;��FbZk-
kh\h�

NhjfZpby�dZfurZ�ha_jgh]h� �Scirpeta lacustris)��<klj_qZ-
_lky�\h�\k_o�ha_jZo��djhf_�ha��;��LZldmev��H[uqgh�dZfur�ijhba-
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jZklZ_l�g_[hevrbfb�mqZkldZfb�beb�ij_ju\bklhc�ihehkhc�\^hev
[_j_]Z�� Khh[s_kl\Z� f_g__� jZaghh[jZagu�� q_f� ljhklgbdh\u_�
GZb[he__� jZkijhkljZg_gu� ^\_� ZkkhpbZpbb�� qbklZy� dZfurh\Zy
(Scirpus lacustris DVV��� b� \h^ghjZaghljZ\gh�dZfurh\Zy� �Scirpus
lacustris - Herba mixtae aquatiles DVV����\�khklZ\�dhlhjhc�fh]ml�\oh-
^blv�j^_klu�[e_klysbc�b�kl_[e_h[t_fexsbc��mjmlv��l_ehj_a�Zeh-
w\b^guc�� weh^_y�� \�;��FbZkkh\h�²� [hehlgbd� hk_ggbc� b�f_edZy
oZjZ��<�;��FbZkkh\h� \klj_qZxlky� lZd`_� g_[hevrb_� mqZkldb� dZ-
furh\hc�k�dm[urdhc�`_elhc��Scirpus lacustris - Nuphar lutea ass.)
b� dZfurh\hc� k� ]j_qbohc� a_fgh\h^ghc� �Scirpus lacustris -
Polygonum amphibium DVV���ZkkhpbZpbb��NhjfZpby�jh]haZ�madheb-
klgh]h� �Typheta DQJXVWLIROLDH�� h[gZjm`_gZ� \� ��o� ha_jZo�²�;hev-
rh_�FbZkkh\h�b�;hevrhc�Brdmev��H[uqgh�ij_^klZ\e_gZ�qbklhc
ZkkhpbZpb_c� �Typha angustifolia DVV���� aZgbfZ_l�hq_gv�g_[hevrb_
iehsZ^b�

NhjfZpby� jh]haZ� rbjhdhebklgh]h� �Typheta latifoliae).
>h\hevgh� qZklh� \klj_qZ_lky� gZ� ijb[j_`guo� kieZ\bgZo�� <� khklZ\
khh[s_kl\� qZs_� \k_]h� \� jZaghc� kl_i_gb� \oh^yl� ljhklgbd� b
jZaebqgu_� \b^u� hkhd�� GZb[he__� jZkijhkljZg_gZ� ljhklgb-
dh\h�jh]hah\Zy�ZkkhpbZpby��Typha latifolia + Phragmites australis ass.).

=jmiiZ�nhjfZpbc�ijbdj_ie_gguo�]b^jhnblh\
k�ieZ\Zxsbfb�ebklvyfb

NhjfZpby�dm[urdb�`_elhc��Nuphareta lutei). OZjZdl_jgZ
^ey� \k_o� ha_j�� aZgbfZ_l� [hevrb_� iehsZ^b� �aZ� bkdexq_gb_f
ha��:j]Zyr���Ij_^klZ\e_gZ� ]eZ\guf� h[jZahf� \h^ghjZaghljZ\gh�
dm[urdh\hc� ZkkhpbZpb_c� �Nuphar lutea - Herbae mixtae aquatiles
DVV����<�khklZ\�khh[s_kl\�fh]ml�\oh^blv�dm[urdZ�fZeZy��dm\rbg-
dZ� qbklh�[_eZy��<� yjmk_� ih]jm`_gguo� ]b^jhnblh\� ij_h[eZ^Zxl
j^_kl� kiexkgmluc�� mjmlv� dhehkbklZy�� weh^_y�� exlbd� \h^yghc�
l_ehj_a��\�;��FbZkkh\h�²�j^_kl�[e_klysbc��oZjh\u_�\h^hjhkeb�
\h^yghc�fho�nhglbgZebk��\�;��Brdme_�²�j^_klu�dmjqZ\uc��kl_[-
e_h[t_fexsbc��<�;��LZldme_�nhjfZpby�ij_^klZ\e_gZ� jh]hebkl-
gbdh\h�dm[urdh\hc� ZkkhpbZpb_c� �Nuphar lutea - Ceratophyllum
demersum ass.).

NhjfZpby� ]j_qbob� a_fgh\h^ghc� �Polygoneta amphibii).
H[gZjm`_gZ�\h�\k_o�ha_jZo��djhf_�;��LZldmey��IjhbajZklZ_l�hl-
^_evgufb�g_[hevrbfb�mqZkldZfb��[hevrbo�iehsZ^_c�g_�aZgbfZ-
_l�� Hkgh\gZy� ZkkhpbZpby� ²� \h^ghjZaghljZ\gh�]j_qboh\Zy
(Polygonum amphibium - Herbae mixtae aquatiles DVV����<�keh`_gbb
khh[s_kl\� mqZkl\mxl� j^_klu� [e_klysbc� b� kl_[e_h[t_fexsbc�
weh^_y�� mjmlv�� j_`_� l_ehj_a�� jh]hebklgbd� b� ^jm]b_� ]b^jhnblu�
<�;��FbZkkh\h�^ey�]j_qboh\uo�khh[s_kl\�oZjZdl_jgu�lZd`_�oZ-
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jh\u_� \h^hjhkeb� b� bgh]^Z� ²� nhglbgZebk�� <� ;�� FbZkkh\h� b
;�� Brdme_� hlf_q_gu� qbklZy� ]j_qboh\Zy� �Polygonum amphibium
DVV��� b� dZfurh\h�]j_qboh\Zy� �Polygonum amphibium - Scirpus
lacustris DVV���ZkkhpbZpbb�

NhjfZpby�dm\rbgdb�qbklh�[_ehc��Nymphaeeta candidae).
<klj_qZ_lky�lhevdh�\�ha��:j]Zyr��]^_�jZkijhkljZg_gZ�hq_gv�rb-
jhdh��Ij_^klZ\e_gZ�h^ghc�ZkkhpbZpb_c�²�weh^__\h�dm\rbgdh\hc
(Nymphaea candida - ?lodea canadensis DVV����<� khklZ\� khh[s_kl\
\oh^bl�jh]hebklgbd�ih]jm`_gguc�

=jmiiZ�nhjfZpbc�ih]jm`_gguo�ijbdj_ie_gguo�]b^jhnblh\
NhjfZpby� weh^_b� dZgZ^kdhc� �Elodeeta canadensis)��GZb-

[he__�qZklh�\klj_qZ_lky�\�ha��:j]Zyr��\�;��FbZkkh\h�b�;��Brdme_
²� ebrv� g_[hevrb_� mqZkldb�� HlebqZ_lky� g_[h]Zluf� \b^h\uf
khklZ\hf��Ij_^klZ\e_gZ�]eZ\guf�h[jZahf�^\mfy�ZkkhpbZpbyfb� �
dhehkh\hmjmlv_\h�weh^__\hc� �?lodea canadensis + Myriophyllum
spicatum DVV���b�\h^ghjZaghljZ\gh�weh^__\hc��Elodea canadensis +
Herbae mixtae aquatiles ass.).

NhjfZpby� j^_klZ� [e_klys_]h� �Potamogetoneta lucentis).
<klj_qZ_lky�\�ha��;��FbZkkh\h�b�;��Brdmev��Hkgh\gu_�nhjfZpbb
\�;��FbZkkh\h�²�qbklZy�[e_klys_j^_klh\Zy� �Potamogeton lucens
DVV���b�gbl_eeh\h�[e_klys_j^_klh\Zy��Potamogeton lucens + Nitella
sp. DVV���� \� ;�� Brdme_� ²� ijhga_gghebklgh�[e_klys_j^_klh\Zy
k� \h^guf� jZaghljZ\v_f� �Potamogeton lucens + Potamogeton
perfoliatus + Herbae mixtae aquatiles DVV���� dm^Z� \oh^yl� mjmlv
dhehkbklZy�� jh]hebklgbd� ih]jm`_gguc�� weh^_y� b� ^jm]b_� ]b^jh-
nblu�

NhjfZpby� j^_klZ� kl_[e_h[t_fexs_]h� �Potamogetoneta
perfoliatis).�G_[hevrb_�njZ]f_glu�hlf_q_gu�\h�\k_o�ha_jZo��djh-
f_�:j]ZyrZ��KZfZy�jZkijhkljZg_ggZy�ZkkhpbZpby�\�;��FbZkkh\h��
oZjh\h�kl_[e_h[t_fexs_j^_klh\Zy� �Potamogeton perfoliatus +
Chara sp. DVV���k�mqZklb_f�mjmlb�b�weh^_b��<�;��Brdme_�ij_h[eZ-
^Z_l� \h^ghjZaghljZ\gh�kl_[e_h[t_fexs_j^_klh\Zy� ZkkhpbZpby
(Potamogeton perfoliatus + Herbae mixtae aquatiles DVV���� \� khklZ\
dhlhjhc� fh]ml� \oh^blv� l_ehj_a� Zehw\b^guc�� j^_klu� dmjqZ\uc
b�kiexkgmluc��mjmlv��exlbd�\h^yghc��Z� lZd`_�dm[urdZ�`_elZy�
]j_qboZ� a_fgh\h^gZy�� kmkZd� ahglbqguc��<�;��LZldme_�nhjfZpby
ij_^klZ\e_gZ� jh]hebklgbdh\h�kl_[e_h[t_fexs_j^_klh\hc� Zkkh�
pbZpb_c��Potamogeton perfoliatus + Ceratophyllum demersum ass.).

NhjfZpby� mjmlb� dhehkbklhc� �Myriophylleta spicati). JZk-
ijhkljZg_gZ� ^h\hevgh� rbjhdh� \h� \k_o� ha_jZo�� GZb[he__� qZklh
\klj_qZ_lky�weh^__\h�dhehkhmjmlv_\Zy�ZkkhpbZpby��Myriophyllum
spicatum + Elodea canadensis DVV����Z�\�;��Brdme_�²�\h^ghjZagh-
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ljZ\gh�dhehkh\hmjmlv_\Zy� �Myriophyllum spicatum + Herbae
mixtae aquatiles DVV���k�mqZklb_f�j^_klh\�[e_klys_]h�b�kl_[e_h[t-
_fexs_]h��weh^_b��jh]hebklgbdZ��exlbdZ�\h^ygh]h�b�^jm]bo�]b^-
jhnblh\�

NhjfZpby�l_ehj_aZ�Zehw\b^gh]h��Stratioteta aloiditis).�H^-
gZ�ba�kZfuo�jZkijhkljZg_gguo�\h�\k_o�ha_jZo��djhf_�;��LZldmey�
Khh[s_kl\Z� aZgbfZxl� agZqbl_evgu_� iehsZ^b�� KZfZy� jZkijh-
kljZg_ggZy� ZkkhpbZpby� ²� \h^ghjhagZljZ\gh�l_ehj_ah\Zy
(Stratiotes aloides + Herbae mixtae aquatiles DVV����<� khklZ\� khh[-
s_kl\�\�jZaebqguo�ha_jZo�\oh^bl�[hevrh_�dhebq_kl\h�\b^h\�²
j^_klu� kiexkgmluc�� lmihebklguc�� kl_[e_h[t_fexsbc�� mjmlv�
jh]hebklgbd��\h^yghc�exlbd��weh^_y��jykdb�fZeZy�b�lj_ojZa^_ev-
gZy�� fgh]hdhj_ggbd� h[udgh\_gguc�� Z� lZd`_� dm[urdZ� `_elZy�
dm\rbgdZ�qbklh�[_eZy��Z�\�;��FbZkkh\h�²�oZjh\u_�\h^hjhkeb�b
nhglbgZebk�� <� f_ahljhnguo� ha_jZo� \klj_qZ_lky� lZd`_� qbklZy
l_ehj_ah\Zy�ZkkhpbZpby��Stratiotes aloides ass.).

NhjfZpby� jh]hebklgbdZ� ih]jm`_ggh]h� �Ceratophylleta
demersii).�Ij_h[eZ^Z_l� \� ha�� ;�� LZldmev� b� hlkmlkl\m_l� \� ^jm]bo
ha_jZo�� AZgbfZ_l� ihqlb� \kx� iehsZ^v� ha_jZ��Hkgh\gu_� ZkkhpbZ-
pbb�²� qbklZy� jh]hebklgbdh\Zy� �Ceratophyllum demersum DVV���b
mjmlv_\h�jh]hebklgbdh\Zy��Ceratophyllum demersum + Myriophyl-
lum spicatum DVV���� <� keh`_gbb� khh[s_kl\� fh]ml� mqZkl\h\Zlv
j^_kl�kiexkgmluc�b�weh^_y�dZgZ^kdZy�

Djhf_� hibkZgguo� \ur_� nhjfZpbc�� \� ijb[j_`ghc� ahg_
\k_o�ha_j�jZkijhkljZg_gu�khh[s_kl\Z�k�^hfbgbjh\Zgb_f�jZaebq-
guo� \b^h\� hkhd��;��FbZkkh\h� \u^_ey_lky� l_f�� qlh� lhevdh� a^_kv
q_luj_�\b^Z�oZjh\uo�\h^hjhke_c�h[jZamxl�nhjfZpbb��NhjfZpbb
o\hsZ� lhiygh]h�� [hehlgbpu� [hehlghc�� _`_]heh\gbdZ� ijhklh]h�
klj_ehebklZ�h[udgh\_ggh]h��dm[urdb�fZehc�hlf_q_gu�_^bgbqgh
\� ha_jZo� ;��FbZkkh\h�� ;�� Brdmev�� aZgbfZxl� hq_gv� g_[hevrb_
iehsZ^b� b� g_� b]jZxl� \Z`ghc� jheb� \� keh`_gbb� jZklbl_evghklb
ha_j�

Ijb� kjZ\g_gbb� khklZ\Z� khh[s_kl\� kh[kl\_ggh� \h^guo
fZdjhnblh\�jZaebqguo�ha_j�\uy\e_gh��qlh�ki_dlju�jZklbl_evguo
nhjfZpbc�f_ahljhnguo�ha_j�²�;��FbZkkh\h�b�;��Brdmev�²�kh\-
iZ^Zxl�� aZ� bkdexq_gb_f� lh]h�� qlh� ^ey�;��FbZkkh\h� oZjZdl_jgu
_s_� b� khh[s_kl\Z� oZjh\uo� \h^hjhke_c�� Hkgh\gh_� y^jh� \h^ghc
fZdjhnblghc� jZklbl_evghklb� khklZ\eyxl� 8� nhjfZpbc�
Phragmiteta australis, Scirpeta lacustris,  Nuphareta lutei, Polygoneta
amphibii, Stratioteta aloiditis, Myriophylleta spicati, Potamogetoneta
lucentis, Potamogetoneta SHUIROLDWLV��<�ha��:j]Zyr�h[gZjm`_gu�kh-
h[s_kl\Z� ��nhjfZpbc��gh� khklZ\�bo�g_kdhevdh�^jm]hc��G_�[ueb
hlf_q_gu� nhjfZpbb� j^_klh\�� Z�Nymphaeeta candidae� b� Elodeeta
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FDQDGHQVLV� rbjhdh� jZkijhkljZg_gu�� Ij_h[eZ^Zxs_c� hdZaZeZkv
Stratioteta DORLGLWLV��Khh[s_kl\Z�^jm]bo�nhjfZpbc�aZgbfZxl�hq_gv
g_[hevrb_� iehsZ^b��Ha�� ;�� LZldmev� hdZaZehkv� hq_gv� [_^guf� \
nblhp_ghlbq_kdhf�hlghr_gbb��A^_kv�\klj_q_gu�khh[s_kl\Z�\k_-
]h� iylb� nhjfZpbc�� Phraqmiteta australis, Nuphareta lutei,
Myriophylleta spicati, Potamogetoneta SHUIROLDWLV� b� Ceratophylleta
GHPHUVLL��Ihke_^gyy�nhjfZpby�hlf_q_gZ�lhevdh�\�;��LZldme_��]^_
y\gh�ij_\Zebjm_l�

BlZd��ha��;��FbZkkh\h�hlebqZ_lky�hl�^jm]bo�ha_j�hkh[uf
nblhp_ghlbq_kdbf�jZaghh[jZab_f��JZklbl_evghklv�ha��;��Brdmev
lZd`_� \_kvfZ� jZaghh[jZagZ�� <� ha�� :j]Zyr� jZaghh[jZab_� jZklb-
l_evguo�khh[s_kl\�]hjZa^h�gb`_��ohly�ijbkmlkl\mxl�nhjfZpbb�
oZjZdl_jgu_�lhevdh�^ey�wlh]h�ha_jZ��Ha��;��LZldmev�bf__l�djZcg_
h^ghh[jZagmx�jZklbl_evghklv��LZd�`_��dZd�b�ijb�ZgZeba_�nehju�
ha_jZ�jZa^_ebebkv�gZ�^\_�]jmiiu�khhl\_lkl\_ggh�bo�ljhnbq_kdh-
fm�klZlmkm��<_jhylg__�\k_]h��\�w\ljhnguo�ha_jZo�kha^Zxlky�mkeh-
\by�^ey�^hfbgbjh\Zgby�f_gvr_]h�qbkeZ�\b^h\��Djhf_�lh]h��qZklh
\� kbem� h^ghh[jZaguo� b� ihjhc� ki_pbnbq_kdbo� mkeh\bc� fh`_l
ijhp\_lZlv� ]jmiiZ� hij_^_e_gguo� \b^h\� beb� ^Z`_� dZdhc�eb[h
h^bg�\b^��<�kemqZ_�;��LZldmey�lZdbf�\b^hf�y\ey_lky�jh]hebklgbd�
\�:j]Zyr_� y\gh�ijhkfZljb\Z_lky� l_g^_gpby�ih^Z\e_gby� l_ehj_-
ahf� ^jm]bo� ]b^jhnblh\��G_h[oh^bfh� ih^q_jdgmlv� lZd`_�� qlh� b
khklZ\�ZkkhpbZpbc�[_^g__�\�w\ljhnguo�ha_jZo��b��km^y�ih�]_h[h-
lZgbq_kdbf� hibkZgbyf�� \b^h\Zy� kljmdlmjZ� jZklbl_evguo� khh[-
s_kl\�\�f_ahljhnguo�ha_jZo�keh`g__��Wlh�\ujZ`Z_lky�\�i_j\mx
hq_j_^v�\�lhf��qlh�\�khklZ\�ZkkhpbZpbc�f_ahljhnguo�ha_j�\oh^bl
[hevr__�qbkeh�\b^h\�jZkl_gbc��hkh[_ggh�wlh�dZkZ_lky�;��FbZkkh-
\h�� �lZ[e�� ����Djhf_� lh]h�� ^hfbgbjmxsb_� \b^u� \� jZklbl_evguo
khh[s_kl\Zo� ;��FbZkkh\h� b� ;�� Brdmey� qZklh� bf_xl� f_gvrbc
[Zee�h[beby��q_f�\�:j]Zyr_�b�;��LZldme_��lh]^Z�dZd�khimlkl\mx-
sb_� \b^u� ijbgbfZxl� [he__� agZqbfh_� mqZklb_� \� bo� keh`_gbb
�ijbe�����

Ijb[j_`gu_�khh[s_kl\Z�fZdjhnblh\�ij_^klZ\eyxl�hkh-
[uc�bgl_j_k��lZd�dZd�aZgbfZxl�ih]jZgbqgu_�f_klZ�h[blZgby�f_-
`^m�\h^gufb�b�gZa_fgufb��y\eyykv�ih�kmlb�wdhlhghf��ijhf_`m-
lhqghc� ahghc� f_`^m� gZa_fghc� b� \h^ghc� jZklbl_evghklvx�� L_f
[he__��qlh�a^_kv�ijhoh^bl�]jZgbpZ�^\mo�kh\_jr_ggh�jZaguo�kj_^ —
\h^ghc� b� \ha^mrghc�� GZ� hldjuluo� mqZkldZo� \h^h_fh\� \� ijb-
[j_`ghc�ihehk_��rbjbgZ�dhlhjhc�aZ\bkbl�hl�fgh]bo�nZdlhjh\��b
h[uqgh� \Zjvbjm_l� hl� �� ^h� ��f�� ij_h[eZ^Zxl� ]b]jhnblu�� lZdb_�
dZd� jZaebqgu_� \b^u� hkhd�� ]hj_p� i_j_qguc�� q_j_^Z� lj_ojZa^_ev-
gZy��fZlv�b�fZq_oZ�h[udgh\_ggZy��re_fgbd�h[udgh\_gguc��^_j-
[_ggbd���b\hebklguc����\_j[_cgbd���h[udgh\_gguc����ih^fZj_ggbd
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LZ[ebpZ��

Dhebq_kl\h�\b^h\�fZdjhnblh\��\oh^ysbo�\�khklZ\�\h^guo�jZklb-
l_evguo�khh[s_kl\�ha_j�Bevf_gkdh]h�aZih\_^gbdZ

NhjfZpby Qbkeh�\b^h\

� GZa\Zgb_
;��FbZk�
kh\h

;��Br�
dmev

:j]Zyr ;��LZl-
dmev

 1 Phragmiteta australis 25 8 1 1
 2 Scirpeta lacustris 12 8 5 -
 3 Nuphareta lutei 15 12 5 6
 4 Polygoneta amphibii 13 7 4 -
 5 Nymphaeeta candidae - - 3 -
 6 Stratioteta aloditis 20 14 4 -
 7 Myriophylleta spicati 11 11 4 4
 8 Potamogetoneta lucentis 6 8 - -
 9 Potamogetoneta perfoliatis 5 11 - 3
10 Elodeeta canadensis - - 4 -
11 Ceratophylleta demersii - - - 4

p_idbc��[hehlgbpZ�b]hevqZlZy��\_cgbd�EZg]k^hjnZ��^\mdbklhqgbd
ljhklgbdh\b^guc��axagbd�\ukhdbc��b�^jm]b_��<klj_qZxlky�a^_kv
b� ]_ehnblu�� gZijbf_j�� ljhklgbd� h[udgh\_gguc�� qZklmoZ� ih^h-
jh`gbdh\Zy�� [_ehdjuevgbd� [hehlguc�� o\hs� lhiyghc�� H^gZdh,
g_j_^dh�gZ�]jZgbp_�k�gZa_fgufb�nblhp_ghaZfb�kx^Z�ijhgbdZxl
lbibqgu_�e_kgu_�beb�em]h\u_�jZkl_gby�

GZb[he__� jZa\blu� ]b]jhnbevgu_� khh[s_kl\Z� \� aZeb\Zo�
gZ�f_edh\h^vyo��QZs_� \k_]h�hgb�ijhbajZklZxl�gZ� kieZ\bgZo�²
ieZ\Zxs_f�km[kljZl_��h[jZah\Zgghf�i_j_ie_l_gb_f�dhjg_c�jZk-
l_gbc��bo�jZaeh`b\rbfbky�hklZldZfb�b�gZghkZfb�jZaebqguo�hj-
]Zgbq_kdbo�b�g_hj]Zgbq_kdbo�qZklbp��GZfb�[ueh�k^_eZgh����]_h-
[hlZgbq_kdbo�hibkZgbc�gZ�kieZ\bgZo��ba�gbo���²�gZ�ha��;��FbZk-
kh\h����²�gZ�ha��;��Brdmev����²�gZ�ha��:j]Zyr����²�gZ�ha��;��LZl-
dmev��Ijb�wlhf�fu�g_�hibku\Zeb�^j_\gxx��ihdjulmx�\eZ`gufb
hevoh\ufb��[_j_ah\ufb�beb�^Z`_�khkgh\ufb�e_kZfb��hdZcfeyx-
smx�[hevrmx�qZklv�[_j_]h\hc�ebgbb�ha��;��LZldmev�

GZb[hevrmx�iehsZ^v�kieZ\bgu�aZgbfZxl�gZ�ha��;��Fb-
Zkkh\h�� ]hjZa^h�f_gvrmx�²� gZ� ha��;��Brdmev� \ke_^kl\b_� lh]h�
qlh�wlh�ha_jh�\hh[s_�f_gvr_�ih�iehsZ^b��H^gZdh�khhlghr_gb_
iehsZ^_c�kieZ\bg�b�a_jdZeZ�\h^u�\�wlbo�ha_jZo�ijbf_jgh�h^bgZ-
dh\h��GZ�ha��:j]Zyr�b�;��LZldmev�kieZ\bgu�k�ljZ\ygbklhc�jZklb-
l_evghklvx� aZgbfZxl� hlghkbl_evgh� g_[hevrb_� iehsZ^b�� aZlh
ohjhrh�jZa\blu�ijb[j_`gu_�[hehlZ�k�^j_\hklh_f��qlh��dZd�m`_
hlf_qZehkv��hkh[_ggh�oZjZdl_jgh�^ey�;��LZldmey��GZ�ha��:j]Zyr
lZdb_� [hehlZ� kf_gyxl� ljZ\ygbklu_� kieZ\bgu� ijb� i_j_oh^_� d
kmr_�
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JZklbl_evgu_� khh[s_kl\Z� kieZ\bg� hdZaZebkv� \_kvfZ
koh^gufb� \h� \k_o� ha_jZo� �ijbe�� ����Nehjbklbq_kdbc� khklZ\� bo
^h\hevgh� [h]Zl�� \k_]h� hdheh� ��� \b^h\� ]b]jhnblh\� b� ]_ehnblh\�
KZfufb� jZkijhkljZg_ggufb� ba� ]_ehnblh\� y\eyxlky� ljhklgbd
h[udgh\_gguc��jh]ha�rbjhdhebklguc��ba� ]b]jhnblh\�²�sblh\-
gbd� [hehlguc�� hkhdZ� imaujqZlZy�� hkhdZ� \a^mlZy�� hkhdZ� eh`gh�
kul_\b^gZy, \_cgbd EZg]k^hjnZ, ^\mdbklhqgbd ljhklgbdh\b^uc,
^_j[_ggbd� b\hebklguc�� kZ[_evgbd� [hehlguc�� axagbd� \ukhdbc�
re_fgbd h[udgh\_guc�� \_o� y^h\bluc��[_ehdjuevgbd�[hehlguc�
qZklmoZ�ih^hjh`gbdh\Zy�� [hehlgbpZ� [hehlgZy�� ljhklygdZ� h\kyg-
gbp_\b^gZy��fZggbd� \h^yghc�� \_j[_cgbd� h[udgh\_gguc�� ih^fZ-
j_ggbd� lhiyghc�� \ZolZ� lj_oebklgZy�� G_j_^dh� ijbkmlkl\mxl� gZ
kieZ\bgZo� jZaebqgu_� \b^u� b\� b� hevoZ� q_jgZy��Qlh�`_� dZkZ_lky
deZkkbnbdZpbb� nblhp_ghah\�� ih^Z\eyxs__� bo� [hevrbgkl\h� hl-
ghkblky�d�nhjfZpbb�ljhklgbdZ�h[udgh\_ggh]h��G_kdhevdh�f_g__
jZkijhkljZg_gZ� nhjfZpby� jh]haZ� rbjhdhebklgh]h�� JZaebqgu_
\b^u�hkhd�qZklh�^hfbgbjmxl�\�khh[s_kl\Zo��bgh]^Z�\uklmiZxl�\
jheb�km[^hfbgZglZ��Sblh\gbd�[hehlguc�lZd`_�fh`_l�[ulv�km[-
^hfbgZglhf��\�j_^dbo�kemqZyo�^hfbgbjm_l��KZfufb�lbibqgufb
khh[s_kl\Zfb� kieZ\bg� hdZaZebkv� ZkkhpbZpbb� iZihjhlgbdh\h�
hkhdh\h�ljhklgbdh\Zy�k�\eZ]hex[b\uf�jZaghljZ\v_f� �Phragmites
australis + Carex sp. + Thelypteris palustris + Herba mixtae
hygrophilae DVV����Z�lZd`_�ljhklgbdh\h�jh]hah\Zy�k�\eZ]hex[b\uf
jZaghljZ\v_f��Typha latifolia + Phragmites australis + Herba mixtae
hygrophilae ass.).

G_h[oh^bfh� hlf_lblv�� qlh� _keb� \h^gu_� nblhp_ghau
h[uqgh�keZ]Zxlky�g_[hevrbf�dhebq_kl\hf�\b^h\��\�kj_^g_f���² 6),
b� g_j_^dh� \klj_qZxlky� qbklu_� jZklbl_evgu_� khh[s_kl\Z�� ]^_
ijbkmlkl\m_l�\k_]h�h^bg�\b^��lh�ijb[j_`gu_�nblhp_ghau�]hjZa^h
[h]Zq_�ih�\b^h\hfm�khklZ\m� �[he__����\b^h\���qlh�k[eb`Z_l�bo�k
gZa_fgufb�jZklbl_evgufb�khh[s_kl\Zfb�

�����<b^h\Zy�kljmdlmjZ
b�\b^h\h_�jZaghh[jZab_�khh[s_kl\

<b^h\Zy�kljmdlmjZ

Ih^�\b^h\hc�kljmdlmjhc�jZklbl_evgh]h�khh[s_kl\Z�\�kh-
\j_f_gguo� wdheh]bq_kdbo� jZ[hlZo� ihgbfZ_lky� _]h� \b^h\hc� kh-
klZ\� b� dhebq_kl\_ggh_� khhlghr_gb_� ij_^klZ\bl_e_c� jZaebqguo
\b^h\� �I_k_gdh�� �������<b^h\Zy� kljmdlmjZ� dhgdj_lguo� bkke_^h-
\Zgguo� ]jmiibjh\hd� \h^guo� b� ijb[j_`gh�\h^guo� fZdjhnblh\�
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k]jmiibjh\Zgguo� ih�nhjfZpbyf�� hljZ`_gZ� \� k\h^guo� lZ[ebpZo
�ijbe�����

:gZeba� koh^kl\Z� \b^h\hc� kljmdlmju� khh[s_kl\� kh[kl-
\_ggh�\h^guo�fZdjhnblh\� �ijb[j_`gu_�nblhp_ghau�jZkkfhlj_-
gu�gb`_��ijh\_^_g�f_lh^hf�deZkl_jgh]h�ZgZebaZ�k�ijbf_g_gb_f
bg^_dkZ�koh^kl\Z�Q_dZgh\kdh]h�Kt_j_gk_gZ��kf��jZa^_e������

Dhebq_kl\_gghc� oZjZdl_jbklbdhc� ijbkmlkl\by� \b^h\� \
jZklbl_evguo� khh[s_kl\Zo� ihkem`beZ� hp_gdZ� h[beby� �kl_i_gb
mqZklby� \b^Z� \�nblhp_gha_��ih�rdZe_�>jm^_�� \b^hbaf_g_gghc� \
pbnjh\mx�rdZem��DZ`^hfm�\b^m�\�dhgdj_lguo�]_h[hlZgbq_kdbo
hibkZgbyo�ijbk\Zb\Zeky�[Zee�hl���^h�����FRS��²���[Zeeh\��FRS��²
��[ZeeZ��FRS��²���[ZeeZ��VS�²���[ZeeZ��VRO�²���[Zee�

=_h[hlZgbq_kdb_� hibkZgby� h[jZ[Zlu\Zebkv� hl^_evgh� ih
dZ`^hfm�ba�bkke_^h\Zgguo�ha_j��\�j_amevlZl_�ihemq_gu�fZljbpu
b� ^_g^jh]jZffu� koh^kl\Z� jZklbl_evguo� khh[s_kl\� �jbk�� �²���

H[s__� dhebq_kl\h� ijhZgZebabjh\Zgguo� iehsZ^hd� khklZ\beh� gZ
;�� FbZkkh\h� ²� ��� �[ueb� \u[jZgu� gZb[he__� lbibqgu_��� gZ
;��Brdme_�²�����gZ�:j]Zyr_�²����b�gZ�;��LZldme_�²�����Ijb
wlhf� fu� jmdh\h^kl\h\Zebkv� l_f�� gZkdhevdh� jZkijhkljZg_gu� \
\h^h_f_�khh[s_kl\Z�l_o�beb�bguo�nhjfZpbc�\�\h^h_f_��Z�lZd`_
jZaghh[jZab_f�\oh^ysbo�\�gbo�ZkkhpbZpbc��FZeh_�qbkeh�hibkZ-
gbc��bgh]^Z�_^bgbqgu_��^ey�g_dhlhjuo�nhjfZpbc�h[tykgy_lky�bo
h]jZgbq_gguf� jZkijhkljZg_gb_f� beb� djZcgbf� h^ghh[jZab_f
khh[s_kl\�

:gZeba� ^_g^jh]jZff� ihdZaZe�� qlh� nblhp_ghau�� hlghky-
sb_ky�d�h^ghc�b�lhc�`_�nhjfZpbb��bf_xl�\ukhdmx�kl_i_gv�koh^-
kl\Z�\b^h\h]h�khklZ\Z��Q_ldh�\b^gZ�bo�]jmiibjh\dZ�\�hl^_evgu_
deZkl_ju��GZ�ha��;��FbZkkh\h�gZb[hevr_c�kl_i_gvx�koh^kl\Z�hl-
ebqZxlky� ]jmiibjh\db� k� ^hfbgbjh\Zgb_f� j^_klZ� kl_[e_h[t_f-
exs_]h� �������� ]j_qbob� a_fgh\h^ghc� �������� dm[urdb� `_elhc
(0.59), mjmlb�dhehkbklhc� ��������l_ehj_aZ�Zehw\b^gh]h� ��������G_-
kdhevdh�gb`_�dhwnnbpb_gl�koh^kl\Z�khh[s_kl\�nhjfZpbc�ljhkl-
gbdZ�h[udgh\_ggh]h��dZfurZ�ha_jgh]h��j^_klZ�[e_klys_]h�²�hl
���� ^h� ����� Hldehgbebkv� ebrv� ^\_� iehsZ^db�� IehsZ^dZ
�� ���� hlg_k_ggZy� gZfb� d� ]j_qboh\hc� nhjfZpbb�� b� iehsZ^dZ
������^bZ]ghklbjh\ZggZy�dZd�khh[s_kl\h�k�^hfbgbjh\Zgb_f�l_-
ehj_aZ��ijbkh_^bgyxlky�d�deZkl_jm�mjmlv_\hc�nhjfZpbb�gZ�mjh\-
g_�khhl\_lkl\_ggh������b������Wlh�fh`gh�h[tykgblv�l_f��qlh�mjmlv
\�^Zgguo�khh[s_kl\Zo�bf__l�\ukhdbc�[Zee�h[beby�ih�kjZ\g_gbx
k� ^jm]bfb� \b^Zfb�� ijbkmlkl\mxsbfb� \� khh[s_kl\_� b� b]jZ_l
\Z`gmx�jhev�\�_]h�keh`_gbb�

Koh^gZy� dZjlbgZ� ijhke_`b\Z_lky� ^ey� ;�� Brdmey�� Mjh-
\_gv�koh^kl\Z�\gmljb�nhjfZpbc��kl_[e_h[t_fexs_j^_klh\hc�²
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Jbk�� ���>_g^jh]jZffZ� koh^kl\Z� \b^h\hc� kljmdlmju� khh[s_kl\
fZdjhnblh\�ha_jZ�;��FbZkkh\h�

�²���²� ghf_jZ�iehsZ^hd��hlg_k_gguo� d�nhjfZpbyf: 1—7 — Phrag-
miteta australis, 8—14 — Scicrpeta lacustris, 15—21 — Nuphareta lutei, 22—26 —
Polygoneta amphibii, 27—33 — Stratioteta aloiditis, 34—39 Myriophylleta spicati,
40—44 — Potamogetoneta lucentis, 45—47 — Potamogetoneta perfolialiatis
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Jbk�� ���>_g^jh]jZffZ� koh^kl\Z� \b^h\hc� kljmdlmju� khh[s_kl\
fZdjhnblh\�ha_jZ�;��Brdmev�

1—39 — ghf_jZ�iehsZ^hd��hlg_k_gguo� d�nhjfZpbyf: 1—6 — Phrag-
miteta australis, 7—10 — Scirpeta lacustris, 11—17 — Nuphareta lutei, 18—
22 — Polygoneta amphibii, 23—27 Stratioteta aloiditis, 28—31 — Myriophylleta spi-
cati, 32—36 — Potamogetoneta lucentis, 37—39 —Potamogetoneta perfoliatis
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Jbk�� 8. >_g^jh]jZffZ� koh^kl\Z� \b^h\hc� kljmdlmju� khh[s_kl\
fZdjhnblh\�ha_jZ�:j]Zyr�

1—18 — �ghf_jZ�iehsZ^hd��hlg_k_gguo�d�nhjfZpbyf: 1—2 — Phrag-
miteta australis, 3—5 — Scirpeta lacustris, 6—7 — Nymphaeeta candidae, 10—11 —
Polygoneta amhpibi, 12—13 — Elodeeta canadensis, 14—16 — Stratioteta aloiditis,
17—18 — Myriophylleta spicati

Jbk�� 9. >_g^jh]jZffZ� koh^kl\Z� \b^h\hc� kljmdlmju� khh[s_kl\
fZdjhnblh\�ha_jZ�;��LZldmev�

�²���²�ghf_jZ��iehsZ^hd��hlg_k_gguo�d�nhjfZpbyf: 1 — Phragmiteta
australis, 2 —4 — Nuphareta lutet, 5—8 — Ceratophylleta demeresii, 9—10 —Myrio-
hylleta spicati, 11 — Potamogetoneta perfoliatis
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0.67, ]j_qboh\hc�²�������l_ehj_ah\hc�²�������dm[urdh\hc�²������

>ey�ljhklgbdh\hc��dZfurh\hc��[e_klys_j^_klh\hc��mjmlv_\hc�nhj-
fZpbc�wlhl�ihdZaZl_ev�dhe_[e_lky�hl�����^h������H^gZ�ba�]jmiibjh\hd
k�^hfbgbjh\Zgb_f�dm[urdb�`_elhc��iehsZ^dZ�������ijbkh_^bgb-
eZkv�d�deZkl_jm�[e_klys_j^_klh\hc�nhjfZpbb�gZ�mjh\g_�������Z�kh-
h[s_kl\h�k�^hfbgbjh\Zgb_f�j^_klZ�kl_[e_h[t_fexs_]h��iehsZ^dZ
������hdZaZehkv�[he__�koh^gh�ih�\b^h\hfm�khklZ\m�k�khh[s_kl\Zfb
l_ehj_ah\hc�nhjfZpbb� b� \f_kl_� k� h^gbf� ba� khh[s_kl\� ihke_^g_c
�iehsZ^dZ�������ijbkh_^bgbehkv�d�khhl\_lkl\mxs_fm�deZkl_jm�gZ
mjh\g_�������<�wlbo�^\mo�kemqZyo�j^_kl�[e_klysbc�b�l_ehj_a�y\eyxl-
ky�km[^hfbgZglZfb��qlh�b�hljZabehkv�gZ�^_g^jh]jZffZo��G_kfhljy
gZ�h]jZgbq_ggh_�dhebq_kl\h�hibkZgbc��gZ�^_g^jh]jZff_�ih�ha��:j-
]Zyr� ykgh� \b^gh� ^_e_gb_� jZklbl_evguo� ]jmiibjh\hd� gZ� deZkl_ju�
khhl\_lkl\mxsb_�jZaguf�nhjfZpbyf��Dhwnnbpb_gl�koh^kl\Z�\gml-
jb�nhjfZpbc�khklZ\be��^ey�]j_qboh\uo�khh[s_kl\�²������^ey�ljhkl-
gbdh\uo� ²� ������ ^ey� dm[urdh\uo� ²� ������ ^ey� dm\rbgdh\uo� ²
������^ey�dZfurh\uo�²�������Weh^__\u_�b�mjmlv_\u_�]jmiibjh\db
h[t_^bgbebkv�\�h^bg�deZkl_j�gZ�mjh\g_�������ijbq_f�^ey�khh[s_kl\
k� ^hfbgbjh\Zgb_f� mjmlb� dhwnnbpb_gl� koh^kl\Z� ²� ������H^gZ� ba
]jmiibjh\hd�k�^hfbgbjh\Zgb_f�dZfurZ�ha_jgh]h� �iehsZ^dZ��� ��

hdZaZeZkv�\_kvfZ�k\h_h[jZaghc�b�mjh\_gv�__�koh^kl\Z�k�hklZevgufb
\k_]h������<�khklZ\�khh[s_kl\Z�\oh^yl�^\Z�\b^Z��hlkmlkl\mxsb_�gZ
^jm]bo�iehsZ^dZo��hlg_k_gguo�d�^Zgghc�nhjfZpbb�

GZ�^_g^jh]jZff_�ih�ha��;��LZldmev�khh[s_kl\h�ljhklgbdZ
hdZaZehkv� g_ijbkh_^bg_gguf�� mjh\_gv� koh^kl\Z� dm[urdh\uo�
jh]hebklgbdh\uo� b� mjmlv_\uo� khh[s_kl\� ihqlb� h^bgZdh\� ²
����²������IehsZ^dZ�k�^hfbgbjh\Zgb_f�j^_klZ�kl_[e_h[t_fex�
s_]h�koh^gZ�k�hklZevgufb�gZ�mjh\g_������

LZdbf� h[jZahf�� j_amevlZlu� deZkl_jgh]h� ZgZebaZ� ihqlb
iheghklvx� ih^l\_j`^Zxl� deZkkbnbdZpbx� jZklbl_evguo� khh[-
s_kl\��hkgh\Zggmx�gZ�nbabhghfbq_kdbo�djbl_jbyo��ba�q_]h�ke_-
^m_l��qlh�wlhl�f_lh^�fh`_l�bkihevah\Zlvky�^ey�\u^_e_gby�jZklb-
l_evguo� nhjfZpbc� gZ� \h^h_fZo�� GZ� ^_g^jh]jZffZo� ih� ha_jZf
;��FbZkkh\h�b�;��Brdmev�ijhke_`b\Z_lky�jZa^_e_gb_�jZklbl_ev-
guo�khh[s_kl\�\gmljb�nhjfZpbc�gZ�hl^_evgu_�deZkl_ju�gZ�[he__
\ukhdhf� mjh\g_� ����²������ <_jhylgh�� ijb� ^hklZlhqgh� [hevrhf
dhebq_kl\_� hibkZgbc� fh`gh� \u^_eblv� deZkl_ju�� khhl\_lkl\mx-
sb_�jZaebqguf�ZkkhpbZpbyf�

Bkoh^y� ba� ihemq_gguo� ^Zgguo�� fh`gh� ij_^iheh`blv�
qlh� f_g__� \ukhdbc� mjh\_gv� koh^kl\Z� jZklbl_evguo� khh[s_kl\
\gmljb� nhjfZpbc� \� f_ahljhnguo� ha_jZo� y\ey_lky� ihdZaZl_e_f
[hevr_]h�jZaghh[jZaby�\�gbo�ZkkhpbZpbc�
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LZ[ebpZ���

<b^h\h_�jZaghh[jZab_�hkgh\guo�jZklbl_evguo�nhjfZpbc�ha_j
Bevf_gkdh]h�aZih\_^gbdZ

NhjfZpby Bg^_dku�\b^h\h]h�jZaghh[jZaby

� GZa\Zgb_
;��FbZk�
kh\h

;��Brdmev :j]Zyr ;��LZldmev

1 Phragmiteta   3.8983* 3.2035 1 1
australis 0.5998 0.5539 0 0

1.3167 1.1186 0 0
2 Scirpeta 3.3567 3.7047 1.948

lacustris 0.6324 0.7134 0.3904 -
1.2569 1.4042 0.6539

3 Nuphareta 4.2816 4.0036 3.6912 3.0245
lutei 0.7384 0.7364 0.7155 0.6367

2.0449 1.4624 1.3199 1.122
4 Polygoneta 2.8079 2.0888 2.0667

amphibii 0.4199 0.4426 0.5079 -
0.8595 0.7533 0.7961

5 Nymphaeeta 2.3
candidae - - 0.5209 -

0.7961
6 Stratioteta 3.6754 5.2752 2.1801

aloditis 0.6473 0.7876 0.5332 -
1.3159 1.7796 0.9017

7 Myriophylleta 3.2519 4.7454 3.2568 3.3251
spicati 0.6633 0.7457 0.6825 0.6914

1.2475 1.5179 1.2029 1.2149
8 Potamogetoneta 1.7252 2.5789

lucentis 0.2828 0.5047 - -
0.4766 0.9429

9 Potamogetoneta 3.6287 4.1954 2.3333
perfoliatis 0.7086 0.6395 - 0.5714

1.3479 1.3579 0.9557
10 Elodeeta 1.9706

canadensis - - 0.33 -
0.7103

11 Ceratophylleta 2.3794
demersii - - - 0.5418

0.9935

Ijbf_qZgb_:� 
<�i_j\hc� kljhd_�²�bg^_dk�iheb^hfbgZglghklb
KbfikhgZ��\h�\lhjhc�²�bg^_dk�\ujh\g_gghklb�3,(��\�lj_lv_c�²�bg^_dk
R_gghgZ�
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<b^h\h_�jZaghh[jZab_

H^gbf� ba� ihdZaZl_e_c�� oZjZdl_jbamxsbo� kljmdlmjm� kh-
h[s_kl\Z�� y\ey_lky� _]h� \b^h\h_� jZaghh[jZab_�� KhklZ\eyxsbfb
\b^h\h]h� jZaghh[jZaby� ijbgylh� kqblZlv� \b^h\h_� [h]Zlkl\h�� beb
qbkeh�\b^h\�b�\ujh\g_gghklv��beb�jZ\gh\hafh`ghklv��k�dhlhjhc
hkh[b� jZkij_^_e_gu�ih� \b^Zf� �I_k_gdh, 1982; Fw]ZjjZg, 1992).
JZaebqZxl� α�jZaghh[jZab_� �jZaghh[jZab_� \gmljb� khh[s_kl\�� b
β�jZaghh[jZab_� �kl_i_gv� ^bnn_j_gpbjh\Zgghklb� jZkijhkljZ�
g_gby�\b^h\�ih�]jZ^b_glZf�f_klhh[blZgbc���NhjfZebaZpb_c��fZ-
l_fZlbq_kdbf�\ujZ`_gb_f�\b^h\h]h�jZaghh[jZaby�y\eyxlky�jZa-
ebqgu_�bg^_dku��GZfb�[ueh�ijhZgZebabjh\Zgh�\b^h\h_�jZaghh[-
jZab_� hkgh\guo� jZklbl_evguo� nhjfZpbc� Bevf_gkdbo� ha_j
�lZ[e�������Bkihevah\Zebkv�ljb�bg^_dkZ��oZjZdl_jbamxsb_�α-jZa�
ghh[jZab_�²�bg^_dk�iheb^hfbgZglghklb�KbfikhgZ��bg^_dk� \u-
jh\g_gghklb� 3,(�� bgnhjfZpbhggZy� f_jZ� R_gghgZ� �kf�� jZa^_e
2.2).

AgZq_gby�bg^_dkh\�\uqbkeyebkv�^ey�dZ`^h]h�]_h[hlZgb-
q_kdh]h� hibkZgby�� aZl_f� gZoh^behkv� kj_^g__� agZq_gb_� ^ey� dhg-
dj_lguo�nhjfZpbc�

>h� kbo� ihj� kms_kl\mxl� ijh[e_fu� k� \u[hjhf� bg^_dkh\
jZaghh[jZaby�b��l_f�[he__��k�bo�[bheh]bq_kdhc�b�wdheh]bq_kdhc
bgl_jij_lZpb_c�� Bkke_^h\Zl_eyfb� ij_^eZ]Z_lky� b� ijbf_gy_lky
fgh`_kl\h�bg^_dkh\��gh�\k_�hgb�h[uqgh�bf_xl�dZdb_�eb[h�h]jZ-
gbq_gby��b�\�lh�`_�\j_fy�ij_bfms_kl\Z�\�hij_^_e_gguo�kblmZpb-
yo�� ;hevrbgkl\h� Z\lhjh\� koh^ylky� \h�fg_gbb�� qlh� ^ey� dZ`^h]h
dhgdj_lgh]h�kemqZy�gm`gh�ijbf_gylv�gZb[he__�ih^oh^ysbc�bg-
^_dk��Ljb�\ur_i_j_qbke_gguo�bg^_dkZ�[ueb�\u[jZgu�bkoh^y�ba
lh]h�� qlh� hgb� gZb[he__� qZklh� ijbf_gyxlky� [bheh]Zfb�� Z� lZd`_
^ey�lh]h��qlh[u�bf_lv�\hafh`ghklv�gZ�hiul_�kjZ\gblv�j_amevlZ-
lu��ihemq_ggu_�k�bo�ihfhsvx��Bkihevah\Zgb_�jZaebqguo�bg^_d-
kh\�\b^h\h]h�jZaghh[jZaby�^Zeh�\�hkgh\ghf�koh^gu_�j_amevlZlu�
Lh��qlh�hgb�dhjj_ebjmxl�^jm]�k�^jm]hf��ih�gZr_fm�fg_gbx�ihdZ-
au\Z_l�dhjj_dlghklv�bo�ijbf_g_gby�\�^Zgghf�kemqZ_�b�^hklh\_j-
ghklv�j_amevlZlh\�
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 =E:<:����KHKL:<�B�KHHLGHR?GB?�@BAG?GGUO

NHJF�<�KHH;S?KL<:O�F:DJHNBLH<

�����Ihgylb_�wdheh]bq_kdhc�kljmdlmju

Ihgylb_�©kljmdlmjZ�nblhp_ghaZª�aZdexqZ_l�\�k_[_�fgh-
`_kl\h� Zki_dlh\�� dhlhju_� ]jmiibjmxlky� \� ke_^mxsb_� jZa^_eu�

fhjnheh]bq_kdZy�kljmdlmjZ��ohjheh]bq_kdZy�beb�ijhkljZgkl\_g-
gZy� kljmdlmjZ� �\dexqZxsZy� \_jlbdZevgmx� b� ]hjbahglZevgmx��

ojhgheh]bq_kdZy� �kljmdlmjZ� \h� \j_f_gb��� dhgklblmpbhggZy

kljmdlmjZ� �dZq_kl\_ggh_�b� dhebq_kl\_ggh_� khhlghr_gb_� \b^h\��

kbghgbf� ²� \b^h\Zy�� ijhp_kkmZevgZy� kljmdlmjZ� �jZkij_^_e_gb_

\h�\j_f_gb�b�ijhkljZgkl\_�nbabheh]bq_kdbo�nmgdpbc�dhfihg_g-
lh\� nblhp_ghaZ��� nmgdpbhgZevgZy� �kljmdlmjZ� nblhp_ghaZ� dZd

qZklb� wdhkbkl_fu� \� ijhp_kkZo� djm]h\hjhlZ� \_s_kl\� b� ihlhdh\

\_s_kl\�b�wg_j]bb���<k_�i_j_qbke_ggu_�ijbagZdb�nhjfbjh\Zebkv

\� ijhp_kk_� w\hexpbb� dZd� j_amevlZl� ijbkihkh[e_gby� hl^_evguo

\b^h\� d� kh\f_klghfm� kms_kl\h\Zgbx� \� hij_^_e_gguo� mkeh\byo

hdjm`Zxs_c� kj_^u� b� bf_xl�� lZdbf� h[jZahf�� wdheh]bq_kdbc

kfuke��Mqblu\Zy��qlh�kms_kl\m_l�l_kgZy�k\yav�f_`^m�mkeh\byfb

h[blZgby� b� `bag_gghc� nhjfhc�� beb� wdh[bhfhjnhc�� jZkl_gbc�

hq_\b^gh�� ijZ\hf_jgh� ]h\hjblv� b� h[� wdh[bhfhjnheh]bq_kdhc

kljmdlmj_� jZklbl_evguo� khh[s_kl\� dZd� h� qZklghf� ijhy\e_gbb

wdheh]bq_kdhc�

BlZd�� \� ^Zgghc� jZ[hl_� ih^� wdheh]bq_kdhc� kljmdlmjhc� \

madhf� kfuke_� ihgbfZeZkv� wdh[bhfhjnheh]bq_kdZy� kljmdlmjZ�

beb�khklZ\�b�khhlghr_gb_�`bag_gguo�nhjf�

Ihkdhevdm�^ey�\h^guo�nblhp_ghah\�oZjZdl_jgZ�yjdh�\u-
jZ`_ggZy�aZ\bkbfhklv�f_`^m�`bag_ggufb�nhjfZfb�fZdjhnblh\

b�jZkij_^_e_gb_f�bo�\�\h^h_f_��ijhkljZgkl\_ggZy�kljmdlmjZ�kh-
h[s_kl\�jZkkfhlj_gZ�hl^_evgh��]eZ\Z����

�����Hkh[_gghklb�\h^ghc�kj_^u�h[blZgby

Hkgh\guf�dhfihg_glhf�wdheh]bq_kdbo�gbr�^ey�ha_jguo

fZdjhnblh\� y\ey_lky� \h^Z�²� ki_pbnbq_kdZy� kj_^Z�� j_adh� hleb-
qZxsZyky� ih� fgh]bf� ihdZaZl_eyf� hl� \ha^moZ�� E�� N�� EmdbgZ�

G��G��Kfbjgh\Z��������hlf_qZxl�ke_^mxsb_�hkh[_gghklb�\h^ghc

kj_^u�

�²�\ukhdZy�iehlghklv��iehlg__�\ha^moZ�\�����jZa��

�²�\ukhdZy�l_ieh_fdhklv��\ke_^kl\b_�q_]h�k]eZ`b\Zxlky

k_ahggu_�dhe_[Zgby�l_fi_jZlmju�
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�²�mf_gvr_gb_�k�]em[bghc�bgl_gkb\ghklb�k\_lZ�b�baf_-
g_gb_�_]h�ki_dljZevgh]h�khklZ\Z� �mf_gvr_gb_�^heb�djZkguo�em-
q_c��h[eZ^Zxsbo�gZb[hevr_c�nhlhkbgl_lbq_kdhc�Zdlb\ghklvx��

�²� gbadh_� kh^_j`Zgb_� ]Zah\� �dbkehjh^Z�� ZahlZ�� m]e_db-
keh]h� ]ZaZ��� bo� g_jZ\ghf_jgZy� dhgp_gljZpby� \ke_^kl\b_� gbadhc

kdhjhklb�^bnnmabb��Z�lZd`_�ijbkmlkl\b_�f_lZgZ�b�k_jh\h^hjh^Z�

h[jZamxsboky�ijb�jZaeh`_gbb�hj]Zgbq_kdbo�\_s_kl\�

Hlf_q_ggu_� hkh[_gghklb� g_ihkj_^kl\_ggh� hljZ`Zxlky

gZ� ]b^jh[bhglZo��JZkl_gby��ijhbajZklZxsb_�\�mkeh\byo�i_j_m\-
eZ`g_gby� beb� g_ihkj_^kl\_ggh� \� \h^_�� h[eZ^Zxl� jy^hf�fhjnh�

ZgZlhfbq_kdbo��Z�lZd`_�nbabheh]bq_Fdbo�b�[bhobfbq_kdbo�hkh-
[_gghkl_c�� h[_ki_qb\Zxsbo� bo� ghjfZevgh_� kms_kl\h\Zgb_� \

^Zgguo�mkeh\byo��Kl_i_gvx�k\yab�k�\h^ghc��\ha^mrghc�kj_^Zfb�

Z�lZd`_�kihkh[hf�kgZ[`_gby�jZkl_gbc�fbg_jZevgufb�\_s_kl\Z-
fb� h[mkeh\e_gh� jZa^_e_gb_� fZdjhnblh\� gZ� ]jmiiu�� oZjZdl_jb-
amxsb_ky� hij_^_e_ggufb� Z^Zilb\gufb� ijbagZdZfb�� Bgufb

keh\Zfb��dhfie_dk�\h^guo�fZdjhnblh\�h[jZam_l�p_euc�jy^�`ba-
g_gguo�nhjf�

�����KhklZ\�b�khhlghr_gb_�`bag_gguo�nhjf

Ihgylb_�`bag_gghc�nhjfu

L_jfbg� ©`bag_ggZy�nhjfZª�\�[hlZgbd_�\i_j\u_�[ue�ijb-
f_g_g�^Zlkdbf�[hlZgbdhf�?��<Zjfbg]hf�^ey�h[hagZq_gby�jZaebqguo

fhjnheh]bq_kdbo�lbih\�jZkl_gbc�\�k\yab�k�bo�ijbkihkh[e_gghklvx

d�mkeh\byf�kms_kl\h\Zgby��Ih^�`bag_gghc�nhjfhc�?��<Zjfbg]�ih-
gbfZe� ©nhjfm�� \� dhlhjhc� \_]_lZlb\gh_� l_eh� jZkl_gby� �bg^b\b^Z�

gZoh^blky�\�]Zjfhgbb�k�\g_rg_c�kj_^hc�\�l_q_gb_�\k_c�_]h�`bagbª�

<�wlhf�hij_^_e_gbb��klZ\r_f�hkgh\hc�^ey�\k_o�ihke_^mxsbo�hij_-
^_e_gbc� wlh]h�ihgylby��ih^q_jdgml� Z^Zilb\guc� oZjZdl_j� ]Z[blmkZ

jZkl_gbc�gZ�\k_o�klZ^byo�hglh]_g_aZ�

<� gZr_c� kljZg_� mq_gby� h� `bag_gghc� nhjf_� ihemqbeh

jZa\blb_� \� jZ[hlZo�B��=��K_j_[jydh\Z� ������� �������Hg� kms_kl-
\_ggh� ^hihegbe� b� mlhqgbe� hij_^_e_gb_� `bag_gghc� nhjfu� m

\ukrbo� jZkl_gbc�� dhlhjmx� hg� ihgbfZe� dZd� ©k\h_h[jZaguc� h[-
sbc�h[ebd��]Z[blmk��hij_^_e_gghc�]jmiiu�jZkl_gbc���\dexqZy�bo

ih^a_fgu_� hj]Zgu��� \hagbdZxsbc� \� bo� hglh]_g_a_� \� j_amevlZl_

jhklZ�b� jZa\blby� \� hij_^_e_gguo� mkeh\byo� kj_^u��Bklhjbq_kdb

wlhl�]Z[blmk�jZa\beky�\�^Zgguo�ihq\_ggh�debfZlbq_kdbo�b�p_gh-
lbibq_kdbo�mkeh\byo�dZd� \ujZ`_gb_�ijbkihkh[e_gghklb� d� wlbf

mkeh\byfª��B��=��K_j_[jydh\�ih^q_jdb\Z_l�nZdl� kf_gu�`bag_g-
guo�nhjf�\�hglh]_g_a_�b�mdZau\Z_l��qlh�d�hij_^_e_gghc�`bag_g-



50

ghc�nhjf_�hlghkylky�ebrv� l_� klZ^bb�hglh]_g_aZ��dhlhju_� khhl-
\_lkl\mxl� __� wdheh]h�fhjnheh]bq_kdhc�oZjZdl_jbklbd_��Hg� lZd-
`_�hlf_qZ_l� agZqbfhklv�bf_ggh�fhjnheh]bq_kdbo�iZjZf_ljh\�\

oZjZdl_jbklbd_�`bag_gguo�nhjf�

Ihke_� jZ[hl� K_j_[jydh\Z� \� bamq_gbb� `bag_gguo� nhjf

ml\_j^bebkv� ijbgpbiu� ©^bgZfbq_kdhc� fhjnheh]bbª�� ©[bhfhj-
nheh]bbª�beb�^Z`_�©wdh[bhfhjnheh]bbª��Ihgylb_�wdh[bhfhjnu�

jZkdjulh_�?��F��EZ\j_gdh� b�<��F��K\_rgbdh\hc� �������� ih� kh-
^_j`Zgbx�khhl\_lkl\m_l�ihgylbx�`bag_gghc�nhjfu�\�ljZdlh\d_

K_j_[jydh\Z��<�^Zevg_cr_f�fu�[m^_f�mihlj_[eylv�wlb�^\Z�l_j-
fbgZ�dZd�kbghgbfu��H^gZdh��kZf�l_jfbg�mdZau\Z_l�gZ�g_h[oh^b-
fhklv� \u^_e_gby� wdh[bhfhjn�g_� lhevdh�gZ�hkgh\_�bo� kljmdlmj-
guo� hkh[_gghkl_c�� gh� lZd`_� b� bo� wdheh]h�nbabheh]bq_kdbo

k\hckl\��ihdZau\Zxsbo�bo�hlghr_gb_�d�\_^msbf�nZdlhjZf�kj_-
^u��<��G��=hem[_\� �������kqblZ_l��qlh�\�`bag_gghc�nhjf_�jZkl_-
gbc��\�lbi_�bo�ijbkihkh[bl_evghc�kljmdlmju�gZoh^yl�hljZ`_gb_

fhjnheh]bq_kdb_�� ZgZlhfbq_kdb_��nbabheh]bq_kdb_��[bhobfbq_-
kdb_��p_ghlbibq_kdb_�b�^jm]b_�ijbagZdb�b�k\hckl\Z�jZkl_gbc�

;hevrbgkl\h�[hlZgbdh\�\�gZklhys__�\j_fy�ih^�`bag_g-
ghc�nhjfhc��beb� wdh[bhfhjnhc��ihgbfZxl�Z^ZilZpbhggmx�kbk-
l_fm� jZklbl_evgh]h� hj]ZgbafZ��Ijb� hibkZgbb�`bag_gguo�nhjf

bkihevam_lky� dhfie_dk� klZlbq_kdbo� b� ^bgZfbq_kdbo� oZjZdl_jb-
klbd��\aZbfh^_ckl\mxsbo�f_`^m�kh[hc�b�h[jZamxsbo�p_ehklgh_

_^bgkl\h��\aZbfhk\yab�nmgdpbb�b�kljmdlmju���:e__\�����0���Ijb
deZkkbnbdZpbhgguo� ihkljh_gbyo� \u[bjZxlky� gZb[he__� agZqb-
fu_�wdheh]h�fhjnheh]bq_kdb_�ijbagZdb��jZg`bjmxlky�ih�kl_i_-
gb�agZqbfhklb�b�bkihevamxlky�^ey�\u^_e_gby�\�kbkl_f_�_^bgbp

jZagh]h�ihjy^dZ��Djueh\��������

@bag_ggu_�nhjfu�fZdjhnblh\�b�bo�khhlghr_gb_�\�ha_jZo

jZaebqguo�lbih\

;hlZgbdZfb� jZajZ[hlZgh� fgh`_kl\h� kbkl_f� `bag_gguo

nhjf� jZkl_gbc�� h[blZxsbo� \� i_j_m\eZ`g_gghc� b� \h^ghc� kj_^_�

<h^gu_� jZkl_gby� bagZqZevgh� ^_ebeb� gZ� ljb� djmigu_� dZl_]hjbb�

���ih]jm`_ggu_�jZkl_gby�� ���jZkl_gby��ieZ\Zxsb_�gZ�ih\_joghklb

\h^u�����jZkl_gby��h[blZxsb_�\�\h^_��qZklbqgh�gZoh^ysb_ky�gZ^�__

ih\_joghklvx��EZfi_jl���������<k_�deZkkbnbdZpbb��ij_^eh`_ggu_�\

^Zevg_cr_f��kh^_j`Zl�\�k\h_c�hkgh\_�^Zgguc�ijbgpbi�jZa^_e_gby

\h^guo�jZkl_gbc�gZ� ��]jmiiu�ih�kl_i_gb�k\yab�k�\h^ghc�kj_^hc�k

ih^jZa^_e_gb_f� gZ� mdhj_gyxsb_ky� b� k\h[h^gh� ieZ\Zxsb_�� Hgb

jZaebqZxlky� lhevdh� kl_i_gvx� ^jh[ghklb�� l_jfbgheh]b_c�� b� ij_^-
klZ\e_gb_f�h[�h[t_f_�ihgylbc�©\h^gu_�jZkl_gbyª�b�©jZkl_gby�\h-
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^h_fh\ª� �;_eZ\kdZy�� ������ ;h]Zq_\�� ������ ;h]^Zgh\kdZy�=b_gwn�

������ ������ EmdbgZ�� GbdblbgZ�� ����;� IhieZ\kdZy�� ������ IhlZih\�
������ ������ LZlm[Z_\�� ������ N_^q_gdh�� Ne_jh\�� ����;� N_^q_gdh�
������R_ggbdh\�� ������ Wda_jp_\�� ������ ������ *DPV�� ������ +HMQ\�

1971; Hutchinson, 1975; Sculthorp_���������LZd��;��:��N_^q_gdh�������
������\u^_ey_l� ��]jmii�\ukrbo�\h^guo�jZkl_gbc�� ��� a_fgh\h^gu_

jZkl_gby�� ��� � mdhj_gyxsb_ky� jZkl_gby� k� ieZ\Zxsbfb� ebklvyfb�

���ih]jm`_ggu_�mdhj_gyxsb_ky�jZkl_gby�����g_mdhj_gyxsb_ky�jZk-
l_gby�� ieZ\Zxsb_� gZ� ih\_joghklb� \h^u�� ��� g_mdhj_gyxsb_ky� ih-
]jm`_ggu_�jZkl_gby��Fgh]b_�]_h[hlZgbdb�ijb^_j`b\Zxlky�deZkkb-
nbdZpbb�:��I��R_ggbdh\Z���������jZa^_eyxs_]h�\h^gu_�fZdjhnblu

gZ���]jmiiu�k�lj_fy�ih^]jmiiZfb��dhlhju_��ih�kmlb��khhl\_lkl\mxl

lhedh\Zgbx� ;�� :��N_^q_gdh�� B��F�� JZkihih\� ������� ������� \\h^y

k\hx�l_jfbgheh]bx��hlghkbl�d�]b^jhnblZf���]jmiiu�����ih]jm`_g�

gu_�jZkl_gby�²�]b^Zlhnblu�����jZkl_gby�k�ieZ\Zxsbfb�ebklvyfb

²�ie_cklhnblu�����\ha^mrgh�\h^gu_�jZkl_gby�²�]_ehnblu��<�aZ-
iZ^gh�_\jhi_ckdhc� b� \� g_dhlhjhc� hl_q_kl\_gghc� ebl_jZlmj_� qZklh

bkihevam_lky� ^jm]Zy� l_jfbgheh]by�� weh^_b^u� ²� ih]jm`_ggu_�

gbfn_b^u� ²� ieZ\Zxsb_�� bahwlb^u� ²� ijb^hggu_�� ]_ehnblu� ²

gZ^\h^gu_�jZkl_gby�

LZdbf�h[jZahf��ijhke_`b\Zxlky�g_dhlhju_�jZaghql_gby�\h

fg_gbyo�h�lhf��ke_^m_l�eb�ijbqbkeylv�d�\h^guf�fZdjhnblZf�ijb-
[j_`gu_� ]b]jhnblu�� \� ljZdlh\d_� kZfh]h� ihgylby� ©]b^jhnbluª�

Z�lZd`_�\�l_jfbgheh]bb��ijbf_gy_fhc�^ey�h[hagZq_gby�hl^_evguo

wdheh]bq_kdbo�]jmii�fZdjhnblh\��<�gZr_c�jZ[hl_�fu�khqeb�gZb[h-
e__�m^h[guf�bkihevah\Zlv�h^gm�ba�kZfuo�^jh[guo�deZkkbnbdZpbc�

ij_^eh`_ggmx�<��=��IZiq_gdh\uf���������jZajZ[hlZggmx�bf�gZ�hk-
gh\_�jZ[hl�L��G��Dmlh\hc��������������������b�F��<��FZjdh\Z�k�khZ\-
lhjZfb���������Hg�\u^_ey_l���lbiZ�b����]jmii�fZdjhnblh\��Lbi���²

gZklhysb_�]b^jhnblu�²�\dexqZ_l���]jmiiu����²�]b^jhnblu��k\h-
[h^gh�ieZ\Zxsb_�\�lhes_�\h^u����²�]b^jhnblu�ih]jm`_ggu_��ijb-
dj_ie_ggu_�d�km[kljZlm�� ��²�]b^jhnblu��k\h[h^gh�ieZ\Zxsb_�gZ

ih\_joghklb�\h^u����²�]b^jhnblu�mdhj_gyxsb_ky�k�ieZ\Zxsbfb

gZ�ih\_joghklb�ebklvyfb��Lbi���²�]_ehnblu��beb�\ha^mrgh�\h^gu_

jZkl_gby�� h[t_^bgy_l� ljb� ]jmiiu�� ��²� \ukhdhljZ\gu_� ]_ehnblu�

��²�gbadhljZ\gu_�]_ehnblu����²�ijba_fgu_�]_ehnblu��<�lbi���²

hdheh\h^gu_�jZkl_gby�²�\oh^bl���]jmiiu����²�]b]jh]_ehnblu����²

ljZ\ygbklu_�]b^jhnblu����²�^j_\_kgu_�]b^jhnblu����²�]b]jhf_-
ahnblu�� =jmiiu� hdheh\h^guo�fZdjhnblh\� ^bnn_j_gpbjmxlky� Z\-
lhjhf�ih�kl_i_gb�k\yab�k�i_j_m\eZ`g_gghc�kj_^hc��Ijbf_ju�ij_^-
klZ\bl_e_c�g_dhlhjuo�]jmii�bah[jZ`_gu�gZ�jbkmgd_����

<�bkke_^h\Zgguo�ha_jZo�h[gZjm`_gu�ij_^klZ\bl_eb�\k_o

i_j_qbke_gguo�]jmii��lZ[e�������Ha_jgu_��fZdjhnblu��jZa^_e_gu



52



53

Jbk������@bag_ggu_�nhjfu�fZdjhnblh\��Z\lhj�W��Ebol_g_]]_j��
Z�² Butomus umbellatus — gbadhljZ\guc�]_ehnbl; [�²�Sagittaria sagitti-

fora — gbadhljZ\guc� ]_ehnbl�� \�²  Polygopnum amphibium — ijbdj_ie_gguc
]b^jhnbl�k�ieZ\Zxsbfb�ebklvyfb; ] — Myriophyllum spicatum ²�ijbdj_ie_gguc

ih]jm`_gguc� ]b^jhnbl;  ^�² Batrachium circinatum �²� ijbdj_ie_gguc� ih]jm-
`_gguc�]b^jhnbl

_____________________________________________

gZ� �� ]jmii�� Hdheh\h^gu_� jZkl_gby� [ueb� h[t_^bg_gu� \� h^gm

[hevrmx�]jmiim��ihkdhevdm�gZ�ijZdlbd_�^h\hevgh�ijh[e_fZlbq-
gh� ijh\_klb� q_ldb_� ]jZgbpu� f_`^m� ]jmiiZfb�� \u^_e_ggufb

<�� =��IZiq_gdh\uf��:gZeba� ihemq_gguo� ^Zgguo� ihdZaZe�� qlh� \

p_ehf� \h�nehj_� ha_jguo�fZdjhnblh\� jZaghh[jZag__� \k_o� ]jmii

ij_^klZ\e_gu�]b]jhnblu�²����\b^Z��beb��������hl�h[s_]h�qbkeZ�

Kj_^b� kh[kl\_ggh� \h^guo� jZkl_gbc� \u^_ey_lky� ]jmiiZ� ih]jm-
`_gguo� ]b^jhnblh\�� ijbdj_ieyxsboky� d� km[kljZlm� ���� \b^h\�

beb� ��� ���� ;h]Zl� \b^h\hc� khklZ\� gbadhljZ\guo� ]_ehnblh\

����\b^h\��beb����������g_kdhevdh�[_^g__�²�]jmiiu�\ukhdhljZ\-
guo� ]b^jhnblh\� b� ijbdj_ie_gguo� ]b^jhnblh\� k� ieZ\Zxsbfb

ebklvyfb� ���\b^h\��beb� ��������HklZevgu_� ]jmiiu�\dexqZxl�ih

�²��\b^Z��qlh�khklZ\ey_l����²������

DZd� ihdZaZeb� jZkq_lu�� khhlghr_gb_� \b^h\h]h� khklZ\Z

wdh[bhfhjnheh]bq_kdbo �]jmii  �\  �jZaebqguo� ha_jZo �\Zjvbjm_l
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LZ[ebpZ���

KhklZ\�`bag_gguo�nhjf�fZdjhnblh\�\�ha_jZo

Bevf_gkdh]h�aZih\_^gbdZ

Dhebq_kl\h�\b^h\�\�ha_jZo


� Wdh[bhfhjnheh�

]bq_kdb_�]jmiiu
;��FbZk�

kh\h

;��Br-
dmev

:j]Z-
yr

;��LZl-
dmev <k_]h

1 =b^jhnblu��k\h[h^gh

ieZ\Zxsb_� \� lhes_

\h^u

2/2. 6 2/3.3 1/2. 1 1/2. 7 2/2.5

2 =b^jhnblu� ih]jm�

`_ggu_�� ijbdj_ie_g�

gu_�d�km[kljZlm

20/25.7 12/19.7 8/17.0 6/6.2 20/25

3 =b^jhnblu�� ieZ\Zx�

sb_� gZ� ih\_joghklb

\h^u

3/3.9 3/4.9 3/6.8 3/8.1 3/3.7

4 =b^jhnblu� mdhj_-
gyxsb_ky�k� ieZ\Z�

xsbfb�ebklvyfb

6/7.7 6/9.8 5/10.6 2/5.4 6/7.4

5 =_ehnblu

\ukhdhljZ\gu_

6/6.7 6/9.8 5/10.6 4/10.8 6/7.4

6 =_ehnblu

gbadhljZ\gu_

10/11.5 9/14.8 6/12.8 2/5.4 10/12.3

7 =_ehnblu

ijba_fgu_

2/2.6 - - - 2/2.5

8 Hdheh\h^gu_� jZkl_-
gby

30/38.5 23/37.7 19/40.4 19/51.4 32/39.5

Ijbf_qZgb_:� 
�<�qbkebl_e_�²�qbkeh�\b^h\��\� agZf_gZl_e_�²

���hl�h[s_]h�qbkeZ�

��lZ[e�� ����� Ij_`^_� \k_]h�� \h� nehj_� fZdjhnblh\� ha�� :j]Zyr� b

;��LZldmev�gZfgh]h�\ur_�ijhp_gl�hdheh\h^guo�jZkl_gbc��q_f�\

ha��;��FbZkkh\h�b�;��Brdmev�

Qlh�dZkZ_lky�kh[kl\_ggh�\h^guo�fZdjhnblh\��lh�ijhp_gl

ih]jm`_gguo� ]b^jhnblh\�� ijbdj_ie_gguo� d� km[kljZlm�� kZfuf

\ukhdbf� hdZaZeky� \� ha�� ;�� FbZkkh\h�� g_kdhevdh� gb`_� ²� \

ha��;��Brdmev�b�:j]Zyr��b�kh\k_f�g_[hevrhc�²�\�ha��;��LZldmev�

Ijhp_gl� ]b^jhnblh\��ieZ\Zxsbo�gZ�ih\_joghklb�\h^u��ihqlb�\

^\Z�jZaZ�\ur_�\�w\ljhnguo�ha_jZo��Mdhj_gyxsb_ky�]b^jhnblu�k

ieZ\Zxsbfb�ebklvyfb�khklZ\eyxl�[hevrmx�qZklv�fZdjhnblh\�\

ha��;��Brdmev�b�:j]Zyr�q_f�\�ha��;��FbZkkh\h�b�;��LZldmev� <ukhdh-
ljZ\guo�]_ehnblh\�g_kdhevdh�[hevr_�\�w\ljhnguo�ha_jZo��<b^h-
\hc�khklZ\�gbadhljZ\guo�]_ehnblh\�\�;��LZldme_�gZfgh]h�[_^g__�

q_f�\�hklZevguo�ha_jZo�
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GZjy^m�k�ZgZebahf�h[sbo�nehjbklbq_kdbo�kibkdh\�gZfb

hij_^_eyeky� khklZ\� `bag_gguo� nhjf� jZaebqguo� jZklbl_evguo

khh[s_kl\�hl^_evgh�^ey�dZ`^h]h�ha_jZ��A^_kv�gZfb�g_�mqblu\Z-
ebkv� ijb[j_`gu_� nblhp_ghau�� lZd� dZd� hgb� \� hkgh\ghf� bf_xl

koh^guc�\b^h\hc�khklZ\��Z�khklZ\�`bag_gguo�nhjf�h]jZgbqb\Z-
_lky� ij_bfms_kl\_ggh� ]b]jhnblZfb�� djhf_� dhlhjuo� g_fZemx

jhev� b]jZxl� ljb� \b^Z� \ukhdhljZ\guo� ]_ehnblh\� ²� ljhklgbd

h[udgh\_gguc�� jh]hau�rbjhdhebklguc� b� madhebklguc��Bkoh^y

ba�]_h[hlZgbq_kdbo�hibkZgbc��hij_^_eyehkv�qbkeh�\b^h\�fZdjh-
nblh\��ijbgZ^e_`Zsbo�d�jZaguf� wdh[bhfhjnheh]bq_kdbf� ]jmi-
iZf��\oh^ysbf�\�khklZ\�l_o�beb�bguo�jZklbl_evguo�nhjfZpbc�

=bklh]jZffu�� ihkljh_ggu_� gZ� hkgh\Zgbb� ihemq_gguo

^Zgguo� �jbk�� ����� gZ]ey^gh� ihdZau\Zxl�� qlh�� \h�i_j\uo�� bkke_-
^m_fu_�ha_jZ�bf_xl�g_h^bgZdh\uc�khklZ\�nhjfZpbc��\h�\lhjuo�

kZfb�nhjfZpbb�hlebqgu�^jm]�hl�^jm]Z�dZd�ih�\b^h\hfm�khklZ\m�

lZd�b��khhl\_lkl\_ggh��ih�khklZ\m�`bag_gguo�nhjf��Djhf_�lh]h�

khh[s_kl\Z�h^ghc�b�lhc�`_�nhjfZpbb��ijhbajZklZxsb_�\�jZaguo

ha_jZo��lZd`_�jZaebqZxlky�

<�ha��;��FbZkkh\h��dZd�ih�\b^h\hfm�[h]Zlkl\m��lZd�b�ih

jZaghh[jZabx�`bag_gguo�nhjf�\u^_ey_lky�nhjfZpby�ljhklgbdZ

h[udgh\_ggh]h�� <� __� khklZ\� \oh^yl� ��� \b^h\� ��lb� `bag_gguo

nhjf��G_kfhljy�gZ�lh��qlh�^hfbgbjmxsbc�\b^�y\ey_lky�\ukhdh-
ljZ\guf� ]_ehnblhf�� ih� dhebq_kl\m� \b^h\� a^_kv� ij_h[eZ^Zxl

ijb[j_`gu_� ]b]jhnblu� �bo� ijbkmlkl\b_� oZjZdl_jgh� lhevdh� ^ey

wlhc�nhjfZpbb� b� lhevdh� ^ey� wlh]h� ha_jZ�� b� ijbdj_ie_ggu_� ih-
]jm`_ggu_�]b^jhnblu��<ukhdhljZ\gu_�]_ehnblu�ebrv�gZ�lj_lv-
_f�f_kl_��NhjfZpby�dZfurZ�ha_jgh]h� \dexqZ_l�f_gvr__�qbkeh

\b^h\�²�����ijbgZ^e_`Zsbo�d� �� wdh[bhfhjnheh]bq_kdbf� ]jmi-
iZf��[hevrZy�bo�qZklv�²�ijbdj_ie_ggu_�ih]jm`_ggu_�]b^jhnb-
lu��<�hlebqb_�hl�ljhklgbdh\uo�khh[s_kl\�hlkmlkl\mxl�ijb[j_`-
gu_� ]b]jhnblu� b� ieZ\Zxsb_� gZ� ih\_joghklb� \h^u� ]b^jhnblu�

b�ihy\eyxlky�ijba_fgu_�]_ehnblu�

Kj_^b�\b^h\��keZ]Zxsbo�khh[s_kl\Z�k�^hfbgbjh\Zgb_f

ijbdj_ie_gguo� ]b^jhnblh\� k�ieZ\Zxsbfb�ebklvyfb� �nhjfZpby

dm[urdb� `_elhc� b� ]j_qbob� a_fgh\h^ghc�� lZd`_� ij_h[eZ^Zxl

ijbdj_ie_ggu_�ih]jm`_ggu_�]b^jhnblu��Ih�qbkem�\b^h\�[h]Zq_

dm[urdh\Zy�nhjfZpby��ih�khklZ\m�`bag_gguo�nhjf�²�]j_qboh-
\Zy��Ba�khh[s_kl\�k�^hfbgbjh\Zgb_f�ijbdj_ie_gguo�ih]jm`_g-
guo� ]b^jhnblh\�� ih� [h]Zlkl\m� \b^h\h]h� b� wdh[bhfhjnheh]bq_-
kdh]h� khklZ\Z�\u^_ey_lky�nhjfZpby� l_ehj_aZ� Zehw\b^gh]h�� \� kh-
klZ\�dhlhjhc�\oh^bl����\b^Z���`bag_gguo�nhjf��NhjfZpby�mjmlb

dhehkh\b^ghc�� djhf_� ijbdj_ie_gguo�ih]jm`_gguo�]b^jhnblh\�
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Jbk�� ���� Wdh[bhfhjnheh]bq_kdbc� khklZ\� khh[s_kl\� fZdjhnb-
lh\�ha_j�Bevf_gkdh]h�aZih\_^gbdZ�

Z�²�;��FbZkkh\h��[�²�;��Brdmev��\�²�:j]Zyr��]�²�;��LZldmev�

��²�ijb[j_`gu_�jZkl_gby����²�ijba_fgu_�]_ehnblu����²�gbadhljZ\-
gu_�]_ehnblu�����²�\ukhdhljZ\gu_�]_ehnblu�����²�mdhj_gyxsb_ky�]b^jhnblu�k

ieZ\Zxsbfb�gZ�ih\_joghklb�ebklvyfb����²�]b^jhnblu��ieZ\Zxsb_�gZ�ih\_jogh-
klb�\h^u����²�mdhj_gyxsb_ky�ih]jm`_ggu_�]b^jhnblu����²�k\h[h^gh�ieZ\Zx-
sb_�ih]jm`_ggu_�]b^jhnblu

I — Phragmiteta australis, II — Scirpeta lacustris, III — Nuphareta lutei,
IV —  Nymphaeeta candidae; V — Polygoneta amphibii, VI — Stratioteta aloiditis,
VII — Myriophylleta spicati, VIII — Potamogetoneta lucentis, IX — Potamogetoneta
perfoliatis; X — Elodeeta canadensis; XI — Ceratophylleta demersii

\dexqZ_l� ebrv�ih� h^ghfm� \b^m�ba� \ukhdhljZ\guo� ]_ehnblh\� b

ijbdj_ie_gguo� ]b^jhnblh\� k� ieZ\Zxsbfb� ebklvyfb�� KZfufb

[_^gufb� hdZaZebkv� nhjfZpbb� j^_klh\� ²� [e_klys_]h� b� kl_[e_-
h[t_fexs_]h�� <� bo� khklZ\� \oh^bl� khhl\_lkl\_ggh� �� b� �� \b^h\

ijbdj_ie_gguo�ih]jm`_gguo�]b^jhnblh\�

;hevrbgkl\h�ba�jZklbl_evguo�nhjfZpbc�\�ha��;��Brdmev

keZ]Z_lky�f_gvrbf�qbkehf�\b^h\�b�`bag_gguo�nhjf��Bkdexq_-
gb_� khklZ\eyxl�nhjfZpbb� mjmlb� dhehkh\b^ghc�� j^_klh\� [e_kly-
s_]h�b�kl_[e_h[t_fexs_]h��dhlhju_�[h]Zq_�b�ih�\b^h\hfm�b�ih

wdh[bhfhjnheh]bq_kdhfm�khklZ\m��q_f�\�ha��;��FbZkkh\h��Hlkml-
kl\mxl� ij_^klZ\bl_eb� ijba_fguo� ]_ehnblh\� b� ]b^jhnblh\� �wlh

g_�hlghkblky��_kl_kl\_ggh��d�nblhp_ghaZf�ijb[j_`ghc�ihehku�b

ijb[j_`guf�kieZ\bgZf��

<�khklZ\�\k_o�jZklbl_evguo�nhjfZpbc�ha��:j]Zyr�\oh^bl

g_[hevrh_�qbkeh�\b^h\��khklZ\�`bag_gguo�nhjf�h]jZgbq_g�\k_]h

��`bag_ggufb�nhjfZfb�

<�ha��;��LZldmev�gZb[hevr__�qbkeh�\b^h\�gZkqblu\Z_lky

\�khh[s_kl\Zo�k�^hfbgbjh\Zgb_f�dm[urdb�`_elhc����\b^h\���hgb

`_�gZb[he__�[h]Zlu�ih� khklZ\m�`bag_gguo�nhjf� ��� wdh[bhfhj-
nheh]bq_kdb_� ]jmiiu�� <� hklZevguo� khh[s_kl\Zo� ijbkmlkl\mxl

ij_^klZ\bl_eb� ebrv� h^ghc� wdh[bhfhjnheh]bq_kdhc� ]jmiiu�

<�ljhklgbdh\hc�nhjfZpbb�wlh�\ukhdhljZ\gu_�]_ehnblu��\�jh]h-
ebklgbdh\hc��mjml_\hc�b�kl_[e_h[t_fexs_j^_klh\hc�²�ijbdj_-
ie_ggu_�ih]jm`_ggu_�]b^jhnblu�

Ijh\_^_gguc� ZgZeba� \uy\be� h[smx� aZdhghf_jghklv�²

gZjy^m�k�[he__�gbadbf�nblhp_ghlbq_kdbf�b�\b^h\uf�jZaghh[jZ-
abyfb�gZ[ex^Z_lky�mijhs_gb_�wdh[bhfhjnheh]bq_kdhc�kljmdlm-
ju�nblhp_ghah\� \� w\ljhnguo� ha_jZo�ih� kjZ\g_gbx� k�f_ahljhn-
gufb��IhdZaZl_evgh�lh��qlh�\g_�aZ\bkbfhklb�hl�`bag_gghc�nhj-
fu�^hfbgZglZ��\h�\k_o�nhjfZpbyo�ih�qbkem�\b^h\�ij_h[eZ^Zxl

ih]jm`_ggu_�ijbdj_ie_ggu_� ]b^jhnblu��Bkdexq_gb_�khklZ\ey-
xl�ljhklgbdh\u_�nhjfZpbb�\�ha��:j]Zyr�b�;��LZldmev��ij_^klZ\-
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e_ggu_�ebrv�qbklufb�aZjhkeyfb��?keb�]_ehnblu�b�ijbdj_ie_ggu_

]b^jhnblu� k� ieZ\Zxsbfb� ebklvyfb� \� hkgh\ghf� ijhbajZklZxl� \

kljh]h�h]jZgbq_gguo�wdheh]bq_kdbo�mkeh\byo��]^_�g_dhlhju_�ba�gbo

^hfbgbjmxl��ij_^klZ\bl_eb�^jm]bo� wdh[bhfhjnheh]bq_kdbo� ]jmii

fh]ml�\klj_qZlvky�\�jZaebqguo�f_klZo�h[blZgby��Hkh[_ggh�wlh�dZkZ-
_lky� ijbdj_ie_gguo� ih]jm`_gguo� ]b^jhnblh\�� dhlhju_�� h^gZdh�

fh]ml�^hfbgbjh\Zlv�lZd`_�lhevdh�\�hij_^_e_gguo�[bhlhiZo�

<k_� \ur_kdZaZggh_� dZkZehkv� ebrv� dZq_kl\_ggh]h� wdh-
[bhfhjnheh]bq_kdh]h�khklZ\Z��JZkkfhljbf�l_i_jv�wdh[bhfhjnh-
eh]bq_kdmx� kljmdlmjm�� beb� dhebq_kl\_ggu_� khhlghr_gby� ij_^-
klZ\bl_e_c�l_o�beb�bguo�`bag_gguo�nhjf�\�jZklbl_evguo�khh[-
s_kl\Zo��AZ�dhebq_kl\_gguc�ijbagZd�gZfb�[ueh�ijbgylh�fZdkb-
fZevgh_� agZq_gb_� h[beby�� ijbgbfZ_fh_� \b^Zfb� hij_^_e_gghc

wdh[bhfhjnheh]bq_kdhc� ]jmiiu� \� dhgdj_lghf� ]_h[hlZgbq_kdhf

hibkZgbb�� H[jZ[hldZ� ^Zgguo� ijh\_^_gZ� f_lh^hf� deZkl_jgh]h

ZgZebaZ� k� bkihevah\Zgb_f� bg^_dkZ� koh^kl\Z� Q_dZgh\kdh]h�

Kt_j_gk_gZ��:gZebabjh\Zehkv�koh^kl\h�wdheh]bq_kdhc�kljmdlmju

nblhp_ghah\�dZ`^h]h�ba�bkke_^m_fuo�ha_j��kf��jZa^_e������

GZ� ihemq_gguo� ^_g^jh]jZffZo� �jbk�� ��²���� ih

ha��;��FbZkkh\h�b�;��Brdmev�q_ldh�\u^_eyxlky�ljb�deZkl_jZ��kh-
hl\_lkl\mxsb_� lj_f� ]jmiiZf�nhjfZpbc�� ]jmii_�nhjfZpbc� \ha-
^mrgh�\h^guo� jZkl_gbc�� beb� ]_ehnblh\�� h[t_^bgyxs_c�nhjfZ-
pbb�ljhklgbdZ�h[udgh\_ggh]h�b�dZfurZ�ha_jgh]h���mjh\gb�koh^-
kl\Z�^ey���o�  ha_j�khhl\_lkl\_ggh������b��������]jmii_�nhjfZpbc
ijbdj_ie_gguo� ]b^jhnblh\� k� ieZ\Zxsbfb� gZ� ih\_joghklb� eb-
klvyfb��d�dhlhjhc�hlghkylky�nhjfZpbb�dm[urdb�`_elhc�b�]j_qb-
ob� a_fgh\h^ghc� ������ b� ������� ]jmii_� nhjfZpbc� ih]jm`_gguo

ijbdj_ie_gguo� ]b^jhnblh\�� \dexqZxs_c� nhjfZpbb� j^_klh\

[e_klys_]h� b� kl_[e_h[t_fexs_]h�� l_ehj_aZ� Zehw\b^gh]h�� mjmlb

dhehkh\b^ghc�������b�������

<�ha��:j]Zyr�khklZ\�ij_h[eZ^Zxsbo�nhjfZpbc�g_kdhev-
dh�^jm]hc��gh�gZ[ex^Z_lky�lZ�`_�kZfZy�aZdhghf_jghklv��<�i_j\hf

deZkl_j_�h[t_^bgbebkv�gZ�mjh\g_������khh[s_kl\Z�nhjfZpbc�ljh-
klgbdZ�b�dZfurZ��\h�\lhjhf�²�gZ�mjh\g_������nblhp_ghau�k�^h-
fbgbjh\Zgb_f� dm[urdb�� ]j_qbob�b� dm\rbgdb�� \� lj_lv_f�²� kh-
h[s_kl\Z�l_ehj_aZ��weh^_b��mjmlb�gZ�mjh\g_������

<�ha��;��LZldmev�khh[s_kl\h�ljhklgbdZ�hdZaZehkv�g_ijb-
kh_^bg_gguf��mjh\_gv�koh^kl\Z�khh[s_kl\�dm[urdb�²�������nb-
lhp_ghau� k�^hfbgbjh\Zgb_f� jh]hebklgbdZ�� mjmlb� h[t_^bgbebkv

gZ�mjh\g_������

LZdbf�h[jZahf��ijh\_^_gguc�ZgZeba�\uy\be�\�p_ehf�[h-
e__�\ukhdbc�mjh\_gv�koh^kl\Z�wdh[bfhjnheh]bq_kdhc�kljmdlmju

jZklbl_evguo�khh[s_kl\��q_f �koh^kl\h� \b^h\hc�kljmdlmju��Hkh-
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Jbk�� 12�� >_g^jh]jZffZ� koh^kl\Z� wdh[bhfhjnheh]bq_kdhc

kljmdlmju�khh[s_kl\�fZdjhnblh\�ha_jZ�;��FbZkkh\h�
�²���²� ghf_jZ�iehsZ^hd��hlg_k_gguo� d�nhjfZpbyf: 1—7 — Phrag-

miteta australis, 8—14 — Scirpeta lacustris,  15—21 — Nuphareta lutei, 22—26 —
Polygoneta amphibii, 27—33 — Stratioteta aloiditis, 34—39 — Myriophylleta spicati,
40—44 — Potamogetoneta lucentis, 45—47 —  Potagoneta perfoliatis
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Jbk�� 13�� >_g^jh]jZffu� koh^kl\Z� wdh[bhfhjnheh]bq_kdhc

kljmdlmju�khh[s_kl\�fZdjhnblh\�ha_jZ�;��Brdmev�
�²���²� ghf_jZ�iehsZ^hd��hlg_k_gguo� d�nhjfZpbyf: 1—6 — Phrag-

miteta australis, 7—10 — Scirpeta lacustris, 11—17 — Nuphareta lutei; 18—22 —
Polygoneta amphibii, 23—27 — Stratioteta aloiditis, 28—31 — Myriophylleta spicati,
32—36 — Potamogetoneta lucentis, 37—39 —  Potamogetoneta perfoliatis
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Jbk�� 14�� >_g^jh]jZffZ� koh^kl\Z� wdh[bhfhjnheh]bq_kdhc

kljmdlmju�khh[s_kl\�fZdjhnblh\�ha_jZ�:j]Zyr�
�²���²� ghf_jZ�iehsZ^hd��hlg_k_gguo� d�nhjfZpbyf: 1—2 — Phrag-

miteta australis, 3—5 — Scirpeta lacustris,  6—7 — Nuphareta lutei, 8—9 — Nym-
phaeeta candidae, 10—11 — Polygoneta amphibi, 12—13 — Elodeeta canadensis,
14—16 — Stratioteta aloiditis,  17—18 — Myriophylleta specati

Jbk�� ���� >_g^jh]jZffZ� koh^kl\Z� wdh[bhfhjnheh]bq_kdhc

kljmdlmju�khh[s_kl\�fZdjhnblh\�ha_jZ�;��LZldmev�
�²���²�ghf_jZ� ]_h[hlZgbq_kdbo�iehsZ^hd��hlg_k_gguo�ih�ijbagZdm

^hfbgbjh\Zgby�d�nhjfZpbyf:  1 — Phragmiteta australis, 2—4 — Nuphareta lutei,
5—8 — Ceratophylleta demerrsii, 9—10 — Myriophylleta specati,  11— Potamoge-
toneta perfoliatis
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[_ggh�\ukhd�hg�\gmljb�]jmii�nhjfZpbc��Hlkx^Z��ijhkfZljb\Z_l-
ky� y\gZy� k\yav� f_`^m�`bag_gghc� nhjfhc� ^hfbgZglZ� b� wdh[bh-
fhjnheh]bq_kdhc�kljmdlmjhc�khh[s_kl\Z�\�p_ehf�

GZ�[he__�\ukhdhf�mjh\g_�gZ�^_g^jh]jZffZo�ijhkfZljb-
\Z_lky� jZa^_e_gb_� gZ� deZkl_ju�� khhl\_lkl\mxsb_� hl^_evguf

nhjfZpbyf�� Hq_\b^gh�� qlh� ijb� gZebqbb� ^hklZlhqgh� [hevrh]h

fZkkb\Z� hibkZgbc�� dZd� b� \� kemqZ_� ZgZebaZ� \b^h\hc� kljmdlmju�

fh`gh�\u^_eylv�deZkl_ju��khhl\_lkl\mxsb_�g_�lhevdh�nhjfZpb-
yf��gh�b�ZkkhpbZpbyf��>Zgguc�ijbagZd��ih�\b^bfhfm��lZd`_�y\-
ey_lky� ^hklZlhqgh� ^hklh\_jghc� b� ihklhygghc� oZjZdl_jbklbdhc

nblhp_ghah\�
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=E:<:����IJHKLJ:GKL<?GGH?�J:KIJ?>?E?GB?

F:DJHNBLH<�<�HA?J:O

�����H[sb_�aZdhghf_jghklb�jZkij_^_e_gby�fZdjhnblh\

\�\h^h_fZo

Kl_i_gv�jZa\blby�jZklbl_evghklb��\b^h\hc�b�wdh[bhfhj-
nheh]bq_kdbc�khklZ\�fZdjhnblh\�b�bo�jZkij_^_e_gb_�\�\h^h_f_

ih^qbgyxlky�hij_^_e_gguf� aZdhghf_jghklyf�b� aZ\bkyl�hl�fgh-
]bo� wdheh]bq_kdbo� nZdlhjh\� �fhjnheh]bq_kdb_� oZjZdl_jbklbdb

\h^h_fZ�� hilbq_kdb_� k\hckl\Z� \h^u�� ih^\b`ghklv� \h^guo�fZkk�

^_ckl\b_�\_ljZ��obfbq_kdb_�nZdlhju��]Zah\uc�j_`bf��f_oZgbq_-
kdb_� b� obfbq_kdb_� k\hckl\Z� ]jmglh\�� l_fi_jZlmjguc� j_`bf� b

^jm]b_��� Hkh[h� gm`gh� hlf_lblv� Zgljhih]_gguc� nZdlhj�� hdZau-
\Zxsbc�kms_kl\_ggh_�\ebygb_�gZ�fZdjhnblgmx�jZklbl_evghklv�

<k_�wlb�nZdlhju�l_kgh�k\yaZgu�^jm]�k�^jm]hf�b�\�dhfie_dk_�kha-
^Zxl�\k_�jZaghh[jZab_�f_kl�h[blZgby��dhlhjh_�hljZ`Z_lky�\�jZk-
ij_^_e_gbb�fZdjhnblh\�\�\h^h_f_��Ijb�[eZ]hijbylguo�^ey�`ba

gb� jZkl_gbc� mkeh\byo� m� [_j_]h\� jZaebqZxl� g_kdhevdh� ahg�� beb

ihykh\� jZklbl_evghklb�� kf_gyxsbo� ^jm]� ^jm]Z� k� m\_ebq_gb_f

]em[bgu� �DZlZgkdZy�� ������� DZ`^Zy� ba� ahg� h[jZam_lky� \b^Zfb�

hlghkysbfbky�d�hij_^_e_gguf�wdh[bhfhjnZf��DZd�ijZ\beh��hgb

jZkiheZ]Zxlky�\�ke_^mxs_f�ihjy^d_�����ahgZ�ijb[j_`guo�\eZ]h-
ex[b\uo� jZkl_gbc�� ��� ahgZ� \ha^mrgh�\h^guo� jZkl_gbc�� beb� ]_-
ehnblh\�� ��� ahgZ� ]b^jhnblh\� k� ieZ\Zxsbfb� ebklvyfb�� ��� ahgZ

\ukhdbo�ih]jm`_gguo�]b^jhnblh\�����ahgZ�ijb^hgguo�]b^jhnblh\�

Ihfbfh� ]hjbahglZevghc� ahgZevghklb� ^ey� khh[s_kl\

ha_jguo�fZdjhnblh\�oZjZdl_jgZ�q_ldZy�\_jlbdZevgZy�^bnn_j_g-
pbZpby�� beb� yjmkghklv�� Ijb� ZgZeba_� yjmkghc� kljmdlmju� ijb-
[j_`guo� jZklbl_evguo� khh[s_kl\� \iheg_� ijbf_gbfu� ih^oh^u�

ljZ^bpbhggu_�^ey�bkke_^h\Zgbc�gZa_fguo�nblhp_ghah\��Fg_gby

h� yjmkghklb� \h^guo�nblhp_ghah\�� \klj_qZxsb_ky� \� ebl_jZlmj_�

g_h^ghagZqgu��GZijbf_j��;��:��;udh\� �������\u^_ey_l� ��yjmkh\

fZdjhnblh\�� �� ²� gZ^\h^gu_� ljZ\u�� �� ²� ieZ\Zxsb_� ljZ\u�

��²�\ukhdb_� ljZ\u�� ��²�gbadb_� ljZ\u�� ��²�ijb^hggu_� ljZ\u�

B��F�� JZkihih\� ������� hlghkbl� \k_�fZdjhnblu� d� h^ghfm� yjmkm

ljZ\�b�ij_^eZ]Z_l�ke_^mxs__�^_e_gb_�_]h�gZ�ih^tyjmku����b���²

gZ^\h^gu_�jZkl_gby����²�ieZ\Zxsb_�jZkl_gby��–��b�–��²�ih]jm-
`_ggu_� jZkl_gby�� :�� :�� DhjqZ]bg� ������� jZaebqZ_l� \k_]h

��yjmkZ�\h^guo�jZkl_gbc�� ��²�gZ^\h^guc�� ��²�gZ\h^guc�� ��²

ih^\h^guc��GZb[he__�ih^jh[gh�^ZggZy�ijh[e_fZ�hk\_s_gZ�\�jZ-
[hlZo�<��F��DZlZgkdhc���������������������HgZ�jZaebqZ_l���ih^ty-
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Jbk������Lbiu�jZkij_^_e_gby�khh[s_kl\�fZdjhnblh\�ha_j�Bev-
f_gkdh]h�aZih\_^gbdZ�

Z²[�²�jZkij_^_e_gb_�jZklbl_evguo�khh[s_kl\�gZ�hldjuluo�lbiZo�[_-
j_]Z:�Z�²�wdheh]bq_kdbc�ijhnbev����� �ha��;��FbZkkh\h�;�[�²�ijhnbev����� �ha�

;��FbZkkh\h�. \²]� ²� jZkij_^_e_gb_� jZklbl_evguo� khh[s_kl\� \� f_edh\h^guo

aZeb\Zo:�\�²�ijhnbev������ha��;��Brdmev�;�]�²�ijhnbev������ha��:j]Zyr�

1 — Carex sp.; 2 — Thelypteris palustris; 3 —Calamagrostis langsdorffii; 4
— Phragmites australis; 5 — Scirpus lacustrus; 6 — Nuphar lutea; 7 —  Nymphaea
candida; 8 — Potamogeton lucens; 9 — Potamogeton perfoliatus; 10 — Potamogeton
comptressus; 11 —  Potamogeton crispus; 12 — Myriophyllum spicatum; 13 — Batra-
chium circinnatum; 14 — Ceratophyllum demersum; 15 —Stratiotes aloides; 16 —
Elodea canadensis; 17 — Chara sp.; 18 — Chara sp.

jmkZ�gZ^\h^guo�jZkl_gbc�²� \ukhdbo�� kj_^g_\ukhdbo�b�gbadbo�

��ih^tyjmkZ�ieZ\Zxs_]h�yjmkZ�²�ieZ\Zxsbo�jZkl_gbc�b�k�ieZ-
\Zxsbfb�ebklvyfb�b���ih^tyjmkZ�ih]jm`_gguo�jZkl_gbc�²�\u-
khdbo�� kj_^g_�\ukhdbo� b� ijb^hgguo��Ihke_^gyy� deZkkbnbdZpby

ij_^klZ\ey_lky�gZb[he__�m^h[ghc��__�fu�b�bkihevah\Zeb�\�^Zgghc

jZ[hl_��Kh\_jr_ggh� hq_\b^gh�� qlh� yjmkgh_� jZkij_^_e_gb_� fZd-
jhnblh\�\�khh[s_kl\Zo�l_kgh�k\yaZgh�k�bo�`bag_ggufb�nhjfZfb

b� i_j_debdZ_lky� k� bo� wdh[bhfhjnheh]bq_kdhc� deZkkbnbdZpb_c�

Z�lZd`_�k�]hjbahglZevghc�kljmdlmjhc�jZklbl_evghklb�\h^h_fZ�

G_h[oh^bfh� hlf_lblv�� qlh� mdZaZggu_� aZdhghf_jghklb

fh]eb� [u� \� iheghc�f_j_� ijhy\eylvky� \� b^_Zevguo� mkeh\byo�²
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ijb�jh\ghc�[_j_]h\hc�ebgbb��k�jZ\ghf_jguf�mdehghf�^gZ�b�m\_-
ebq_gb_f� ]em[bgu�� h^ghjh^gufb� ]jmglZfb�� oZjZdl_j� dhlhjuo

f_gy_lky�k�]em[bghc��<�ijbjh^_�lZdb_�mkeh\by�gZ[ex^Zxlky�j_^-
dh��L_f�[he__�wlh�dZkZ_lky�Bevf_gkdbo�ha_j��[hevrbgkl\h�ba�dh-
lhjuo� hlebqZxlky� keh`ghklvx� fhjnheh]bq_kdh]h� kljh_gby� b

jZaghh[jZab_f� ]jmglh\�� H[uqgh� dZjlbgZ� a^_kv� [u\Z_l� [he__

keh`gZy��jZkij_^_e_gb_�jZklbl_evguo�khh[s_kl\�iylgbklh_��>Z-
e__�fu�ihdZ`_f�wlh�gZ�dhgdj_lguo�ijbf_jZo�

�����=hjbahglZevgZy�kljmdlmjZ

>ey� \uy\e_gby� aZdhghf_jghkl_c� ]hjbahglZevgh]h� jZk-
ij_^_e_gby�khh[s_kl\�fZdjhnblh\�\�ha_jZo�[ue�ijbf_g_g�f_lh^

wdheh]bq_kdbo�ijhnbe_c��kf��jZa^_e������

<k_]h�[ueh�aZeh`_gh�ijhnbe_c: gZ�ha��;��FbZkkh\h�²���

gZ�ha��;��Brdmev�²����gZ�ha��:j]Zyr�²���gZ�ha��;hevrhc�LZldmev

²��� �kf��jbk�� ����JZklbl_evghklv�gZ�^Zgguo�ijhnbeyo�ih^jh[gh

hibkZgZ�\�lZ[e����²���

G_kfhljy�gZ�^hklZlhqgh�[hevrh_�jZaghh[jZab_�b�i_kljh-
lm� jZklbl_evghklb�� \k_� bkke_^h\Zggu_� wdheh]bq_kdb_� ijhnbeb

fh`gh� hlg_klb� d� ^\mf� hkgh\guf� lbiZf� jZkij_^_e_gby� fZdjh-
nblghc� jZklbl_evghklb�� ��²� jZklbl_evghklv� hldjuluo� [_j_]h\�

��²�jZklbl_evghklv�f_edh\h^guo�aZeb\h\��jbk������

I_j\uc� lbi� oZjZdl_jbam_lky� ke_^mxsbfb� q_jlZfb�

M� kZfhc� djhfdb� \h^u� ijhbajZklZ_l� ]b]jhnbevgZy� jZklbl_evghklv,
]^_�qZs_�\k_]h�\klj_qZxlky�hkhdb��Z�lZd`_�ljhklgbd�h[udgh\_g�

guc��RbjbgZ� __�jZkijhkljZg_gby� aZ\bkbl�hl�djmlbagu�[_j_]Z�b

iZ^_gby� ^gZ�� >Ze__� ke_^m_l� ahgZ� \ukhdhljZ\guo� ]_ehnblh\�

ij_^klZ\e_ggZy�khh[s_kl\Zfb�ljhklgbdZ�h[udgh\_ggh]h�b��j_`_�

dZfurZ� ha_jgh]h��H^gZdh�� qZklh�ihehkZ� ]_ehnblh\� hlkmlkl\m_l�

b���jZaj_`_ggZy���jZklbl_evghklv���ij_^klZ\e_gZ��jZaebqgufb \b-
^Zfb�ijbdj_ie_gguo�ih]jm`_gguo�]b^jhnblh\��d�dhlhjuf�fh]ml

ijbf_rb\Zlvky� gbadhljZ\gu_� ]_ehnblu� ²� klj_ehebkl� h[udgh-
\_gguc�� kmkZd� ahglbqguc��GZ� ]em[bg_� [he__� �� f� ijhbajZklZxl

h^gb�ijbdj_ie_ggu_�ih]jm`_ggu_�]b^jhnblu��mjmlv�dhehkh\b^-
gZy�� jZaebqgu_� \b^u�j^_klh\�� l_ehj_a� Zehw\b^guc�� exlbd� \h^y-
ghc�� jh]hebklgbd��<_ebqbgZ� ijh_dlb\gh]h� ihdjulby� aZ\bkbl� hl

oZjZdl_jZ�]jmglZ� �gZ�i_kqZguo�b�i_kqZgh�bebkluo�]jmglZo�iehl-
ghklv� aZjhke_c� ]hjZa^h� \ur_�� q_f� gZ� dZf_gbkluo��� Z� lZd`_� hl

kl_i_gb� \ha^_ckl\by� \heg�� <� f_klZo�� [he__� aZsbs_gguo

hl� \_ljZ�gZ�i_kqZguo�b�bebkluo� ]jmglZo�gZ� ]em[bg_� ���²����f

fh`_l� [ulv� \ujZ`_gZ� ihehkZ� ijbdj_ie_gguo� ]b^jhnblh\� k

ieZ\Zxsbfb   ebklvyfb��  <�  hkgh\ghf� wlh khh[s_kl\Z�dm[urdb
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LZ[ebpZ���

Wdheh]bq_kdb_�ijhnbeb�fZdjhnblghc�jZklbl_evghklb

ha��;hevrh_�FbZkkh\h��Bevf_gkdbc�aZih\_^gbd�

��ijhnbey�b

ahgu

=em[bgZ��f =jmgl JZklbl_evghklv

1 2 3 4

Ijhnbev��� ���F_klhgZoh`^_gb_��k_\_jguc�[_j_]�ha_jZ�� aZiZ^g__�=jZgZlh\hc� ]hjdb��;_j_]�g_\ukhdbc��k�\uoh^Zfb�ihjh^�

F_klZfb�ohjhrh�\ujZ`_g�^j_\gbc�[_j_]h\hc�\Ze��JZklbl_evghklv�²�khkgh\uc�e_k��m�djhfdb�\h^u�²�ihehkZ�q_jghc�b�k_jhc

hevob��>gh�hleh]h_��i_kqZgh_�beb�i_kqZgh�dZf_gbklh_�

AhgZ�� 0—0.5 I_kqZguc�k�f_e-
dbfb�dZfgyfb

JZaj_`_ggu_� ]jmiibjh\db�f_edhc� oZju� k� mqZklb_f� j^_klZ� kl_[e_-
h[t_fexs_]h�b�hl^_evgufb�dmjlbgZfb�kmkZdZ�ahglbqgh]h��klj_eh-
ebklZ� h[udgh\_ggh]h��F_klZfb� \klj_qZ_lky� nhglbgZebk� ijhlb\h-
ih`Zjguc��hq_gv�j_^dh�²�wda_fieyju�qZklmob�aeZdh\b^ghc�b�j^_-
klZ�fZe_gvdh]h�

AhgZ�� 0.5—1 I_kqZguc��f_k-
lZfb�aZbe_gguc

Ij_ju\bklZy� ihehkZ� j^_klZ� kl_[e_h[t_fexs_]h� k� mjmlvx� dhehkh-
\b^ghc��j^_klhf�[e_klysbf��weh^__c�dZgZ^kdhc��f_edhc�oZjhc�

AhgZ�� 1—2.5 Bebkluc FhaZbqgh�jZkiheh`_ggu_�khh[s_kl\Z�l_ehj_aZ�Zehw\b^gh]h��mjmlb

dhehkbklhc� k� weh^__c�� nhglbgZebkhf�� gZ� ]em[bg_� ���� f� ²

k�gbl_eehc�

AhgZ�� 2.5—3.5 Bebkluc GZ�^g_�²�ihqlb�kiehrghc�dh\_j�ba�l_ehj_aZ��nhglbgZebkZ��gbl_e-
eu��weh^_b��j_`_�²�k�mjmlvx��Ijbkmlkl\mxl�jZajhag_ggu_�]jmiib-
jh\db�j^_klZ�[e_klys_]h�

AhgZ�� 3.5—5 Bebkluc Ij_h[eZ^Z_l�nhglbgZebk�
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Ijh^he`_gb_�lZ[ebpu 12
1 2 3 4

IJHNBEV������F_klhgZoh`^_gb_��dmjvy�Abfgbd��k_\_jh�aZiZ^guc�m]he�ha_jZ��;_j_]�gbadbc��ihkl_i_ggh�ih\urZxsbcky�d

x]m��Ih�djhfd_�\h^u�²�aZjhkeb�hevob�b�b\u��\ur_�²�khkgh\uc�e_k��K�k_\_jZ�ijbfudZ_l�g_[hevrh_�[hehlh��ba�dhlhjh]h�\

ha_jh�\l_dZ_l�jmq_c��>gh�hleh]h_��i_kqZgh�bebklh_�

AhgZ�� 0 — 1.5 I_kqZguc��k

f_edbfb

dZfgyfb

JZklbl_evghklv�jZaj_`_ggZy��F_edZy�oZjZ�b�j^_kl� kl_[e_h[t_fex-
sbc��_^bgbqgu_�wda_fieyju�mjmlb��klj_ehebklZ�b�kmkZdZ�

AhgZ�� 1.5—  2 I_kqZgh�

bebkluc

=jmiibjh\db�mjmlb�k�iylgZfb�j^_klZ�[e_klys_]h�b�k�mqZklb_f�f_e-
dhc�oZju��weh^_b��j^_klZ�kiexkgmlh]h��?^bgbqgh�ijbkmlkl\m_l�]j_-
qboZ�a_fgh\h^gZy�

AhgZ�� 2 — 2.5 Bebkluc >hfbgbjm_l�dm[urdZ�`_elZy��<�khklZ\�khh[s_kl\Z�\oh^yl�l_ehj_a�

j^_kl�kiexkgmluc��mjmlv��weh^_y�

AhgZ�� 2.5—3.5 Bebkluc L_ehj_ah\h_�khh[s_kl\h�gZ�^g_��k�mjmlvx�b�j^_klhf�kiexkgmluf�

AhgZ�� 3.5—5.5 Bebkluc Ij_h[eZ^Z_l�nhglbgZebk

IJHNBEV������F_klhgZoh`^_gb_��dmjvy�EZlhqdZ��x`guc�aZeb\��AZeb\�h]jZgbq_g�dZf_gbklufb�fukZfb�k�khkgh\uf�e_khf�

p_gljZevgZy�qZklv�ihgb`_ggZy��aZ[hehq_ggZy��]jZgbqbl�k�[_j_agydhf�

AhgZ�� 0.3—0.5 Lhjnygh�

bebkluc

Ijb[j_`gu_� aZjhkeb��gZqZevgZy� klZ^by� kieZ\bghh[jZah\Zgby��Fh-
aZbqgZy� jZklbl_evghklv��Ij_h[eZ^Zxl� hkhdh\u_� khh[s_kl\Z�� i_j_-
f_`Zxsb_ky� k� ljhklgbdh\ufb� dmjlbgZfb�� JZaghh[jZagu_� \b^u

ljZ\ygbkluo�]b]jhnblh\��f_klZfb�\klj_qZxlky�b\u�
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Ijh^he`_gb_�lZ[ebpu 12
1 2 3 4

AhgZ�� 0.5—1 Fhsguc�kehc

beZ

Ij_h[eZ^Zxl�ih]jm`_ggu_�]b^jhnblu��JZkij_^_e_gb_�g_jZ\ghf_j-
gh_�� >hfbgbjmxl� l_ehj_a�� weh^_y�� j^_kl� [e_klysbc�� <klj_qZxlky

j^_klu�kl_[e_h[t_fexsbc��kiexkgmluc��dm[urdZ�`_elZy��Baj_^dZ

ihiZ^Zxlky� gbadhljZ\gu_� ]_ehnblu� ²� klj_ehebkl�� _`_]heh\gbd

ijhklhc�

AhgZ�� 1—2.5 Bebkluc Iehlgu_� aZjhkeb� dm[urdb� `_elhc� k� l_ehj_ahf�� weh^__c�� j^_klhf

kiexkgmluf��nhglbgZebkhf��[eb`_�d�����f��²�k�gbl_eehc�

AhgZ�� 2.5—3.5 Bebkluc Iehlguc�dh\_j�gbl_eeu�k�l_ehj_ahf�b�mjmlvx��J_^dh�²�exlbd�\h-
^yghc�

AhgZ�� 3.5—5 Bebkluc Ij_h[eZ^Zxl�nhglbgZebk�b�gbl_eeZ�

IJHNBEV������F_klhgZoh`^_gb_��dmjvy�Ebih\Zy��k_\_jguc�[_j_]��D�\hklhdm�hl�ijhlhdb��kh_^bgyxs_c�Ebih\mx�dmjvx�k

Ijhoh^ghc��^gh�hleh]h_��[_j_]�ihgb`_gguc��ihjhkrbc�e_khf�ba�ebiu�k_j^p_ebklghc��^Ze__�d�x]m�hg�ih\urZ_lky��ebigyd

kf_gy_lky�f_jl\hihdjh\guf�khkgydhf�

AhgZ�� 0—0.1 Ijb[j_`gu_

gZghku�hj]Zgbdb

AZjhkeb�hkhd�k�mqZklb_f�]b]jhnblh\�b�g_dhlhjuo�e_kguo�\b^h\�

AhgZ�� 0.1—0.5 Lhjnygh�

bebkluc

Ljhklgbdh\h_� khh[s_kl\h��H[uqgu� hkhdb�� ^_j[_ggbd� b\hebklguc�

^\mdbklhqgbd�ljhklgbdh\b^guc��\_cgbd�EZg]k^hjnZ�

AhgZ�� 0.5—1 Bebkluc JZaghh[jZagu_� ]jmiibjh\db� ]b^jhnblh\�ih]jm`_gguo�b�k�ieZ\Zx-
sbfb�ebklvyfb��GZb[he__�h[bevgu�]j_qboZ�a_fgh\h^gZy��dm\rbgdZ

qbklh�[_eZy�� j^_klu� [e_klysbc� b� kl_[e_h[t_fexsbc�� mjmlv� dheh-
kbklZy��f_edZy� oZjZ��Ba�gbadhljZ\guo� ]_ehnblh\� \ukhdh]h�h[beby

^hklb]Z_l�o\hs�lhiyghc��JZkij_^_e_gb_�g_jZ\ghf_jgh_�
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Ijh^he`_gb_�lZ[ebpu 12
1 2 3 4

AhgZ�� 1—1.5 Bebkluc Ij_h[eZ^Z_l�dm[urdZ�`_elZy��ijbkmlkl\mxl�l_ehj_a��oZjh\u_�\h^h-
jhkeb��mjmlv��f_klZfb�ijbf_rb\Z_lky�dZfur�ha_jguc�

AhgZ�� 1.5—3 Bebkluc Khh[s_kl\Z� oZjh\uo� \h^hjhke_c�� l_ehj_aZ� k� mjmlvx�� jh]hebklgb-
dhf��\h^yguf�exlbdhf�

AhgZ�� 3—5 Bebkluc Ij_h[eZ^Z_l�djmigZy�oZjZ�

IJHNBEV������F_klhgZoh`^_gb_��dmjvy�Ebih\Zy��x`guc�[_j_]��A^_kv�dZf_gbklu_�fuku�q_j_^mxlky�k�f_edh\h^gufb�aZ-
\h^yfb�\�eh`[bgZo��Ijb[j_`gZy�jZklbl_evghklv�²�kf_rZgguc�[_j_ah\h�khkgh\uc�e_k�

AhgZ�� 0—1 Bebkluc��bebklh�

i_kqZguc

JZaghh[jZagu_� khh[s_kl\Z� ]b]jhnblh\� b� ]_ehnblh\�� qZs_� \k_]h

ljhklgbd��hkhdb��m�[_j_]h\hc�djhfdb��=em[`_�ijhbajZklZ_l�dZfur�b

^jm]b_� ]_ehnblu� k� mqZklb_f� ]b^jhnblh\�²� j^_klh\� kl_[e_h[t_f-
exs_]h�b�[e_klys_]h��mjmlb��f_edhc�oZju�

AhgZ�� 1—2 Bebkluc >hfbgbjmxl�mjmlv��l_ehj_a��exlbd�\h^yghc�

AhgZ�� 2—2.5 Bebkluc IhehkZ�aZjhke_c�dm[urdb��<�khklZ\�khh[s_kl\�\oh^yl�j^_kl�kiexk-
gmluc��mjmlv��djmigZy�oZjZ��l_ehj_a��exlbd�\h^yghc�

AhgZ�� 2.5—3.5 Bebkluc Dh\_j�djmighc�oZju�k�gbl_eehc��l_ehj_ahf��mjmlvx��f_klZfb�k�j^_-
klhf�[e_klysbf�b�exlbdhf�\h^yguf�

AhgZ�� 3.5—5 Bebkluc Ij_h[eZ^Z_l�djmigZy�oZjZ

IJHNBEV��� ���F_klhgZoh`^_gb_�� dmjvy�RlZggZy�� aZiZ^g__�fukZ�DhjZ[ebd��Gbadbc� aZ[hehq_gguc� [_j_]�� hdZcfe_gguc

ljhklgbdh\h�hkhdh\hc�kieZ\bghc�

AhgZ�� M�djZy�

1—1.5
Lhjnygh�

bebkluc

Ijb[j_`gZy�ljhklgbdh\h�hkhdh\Zy�kieZ\bgZ�k�^_j[_ggbdhf�b\heb-
klguf��kZ[_evgbdhf�[hehlguf��\_ohf�y^h\bluf��jh]hahf�madhebkl-
guf��sblh\gbdhf�[hehlguf�
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Ijh^he`_gb_�lZ[ebpu 12
1 2 3 4

AhgZ�� 1.5—2 Bebkluc Khh[s_kl\h� l_ehj_aZ�h[udgh\_ggh]h� k�mqZklb_f�dm[urdb�`_elhc�

mjmlb�dhehkbklhc��jh]hebklgbdZ�ih]jm`_ggh]h��j^_klh\�kiexkgmlh-
]h�b�lmihebklgh]h�

AhgZ�� 2—2.5 Bebkluc AZjhkeb� l_ehj_aZ� k�iylgZfb� mjmlb�� weh^_b��JZkij_^_e_gb_�fhaZbq-
gh_�

AhgZ�� 2.5—3.5 Bebkluc L_ehj_ah\h�mjml_\h�gbl_eeh\uc�dhfie_dk�k�exlbdhf�\h^yguf�

IJHNBEV��� ���F_klhgZoh`^_gb_�� dmjvy�RlZggZy�� k_\_jguc� aZeb\��;_j_]� aZeb\Z�ij_^klZ\ey_l� kh[hc� djZc� ljhklgbdh\h�

hkhdh\hc�kieZ\bgu��dhlhjZy��ihkl_i_ggh�jZkrbjyykv��\�dhgp_�aZeb\Z�i_j_oh^bl�\�hkhdh\h�[_j_ah\h_�[hehlh�

AhgZ�� M�djZy²��� Lhjnygh�

bebkluc

Ijb[j_`gZy� ljhklgbdh\h�hkhdh\Zy� kieZ\bgZ� k� ^_j[_ggbdhf�� sb-
lh\gbdhf�[hehlguf��jh]hahf�rbjhdhebklguf��kZ[_evgbdhf�[hehl-
guf��axagbdhf�\ukhdbf�

AhgZ�� 1.5—2 Bebkluc Iehlgu_� aZjhkeb� l_ehj_aZ�� \� hkgh\ghf� \kieu\Zxs_]h� gZ� ih\_jo-
ghklv�\h^u�k�mqZklb_f�jykhd�lj_ojZa^_evghc�b�fZehc��fgh]hdhj_g-
gbdZ�b�weh^_b�

AhgZ�� 2—2.5 Bebkluc Khh[s_kl\h�l_ehj_aZ�b�jZaghh[jZaguo�]b^jhnblh\��ba�dhlhjuo�gZb-
[he__�h[bevgu�dm[urdZ�`_elZy��mjmlv��jh]hebklgbd��j^_klu�kiexk-
gmluc� b� ieZ\Zxsbc�� dm\rbgdZ� qbklh�[_eZy�� JZkij_^_e_gb_� khh[-
s_kl\�iylgbklh_�

AhgZ�� 2.5—3.5 Bebkluc Mjml_\h�gbl_eeh\h�l_ehj_ah\uc�dhfie_dk�



72

HdhgqZgb_�lZ[ebpu 12
1 2 3 4

IJHNBEV������F_klhgZoh`^_gb_��dmjvy�Gyr_\kdZy��k_\_jg__�dhj^hgZ��;_j_]�m�\oh^Z�\�dmjvx�\ukhdbc��f_klZfb�dZf_gb-
kluc��k�khkgh\uf�e_khf��aZl_f�ihkl_i_ggh�ihgb`Z_lky�d�mklvx�j_db�Gyr_\db��dhlhjh_�ij_^klZ\ey_l�kh[hc�h[rbjgh_�[heh-
lh��hdZcfe_ggh_�kieZ\bghc�

AhgZ�� 0—0.5 Lhjnygh�

bebkluc

Khh[s_kl\h� ljhklgbdZ� kh� aeZdZfb�� ljhklygdhc� h\kyggbp_\b^ghc�

\_cgbdhf� EZg]k^hjnZ�� sblh\gbdhf� [hehlguf�� \_ohf� y^h\bluf�

qZklmohc� ih^hjh`gbdh\hc�� kZ[_evgbdhf�� <klj_qZxlky� dmjlbgu

jh]haZ�rbjhdhebklgh]h��<� hdgZo� ihiZ^Z_lky� \h^hdjZk� h[udgh\_g-
guc�

AhgZ�� 0.5—2 Bebkluc >hfbgbjm_l�dm[urdZ�`_elZy��<�khklZ\�khh[s_kl\�\oh^yl�dm[urdZ

fZeZy��dm\rbgdZ�qbklh�[_eZy��j^_klu�kl_[e_h[t_fexsbc�b�[e_kly-
sbc��gbl_eeZ�b�weh^_y�

AhgZ�� 2—4 Bebkluc Khh[s_kl\Z�oZjh\uo�\h^hjhke_c�k�mqZklb_f�weh^_b��mjmlb�

LZ[ebpZ���

Wdheh]bq_kdb_�ijhnbeb�fZdjhnblghc�jZklbl_evghklb

ha��;hevrhc�Brdmev��Bevf_gkdbc�aZih\_^gbd�

��ijhnbey�b

ahgu

=em[bgZ��f =jmgl JZklbl_evghklv

1 2 3 4

IJHNBEV������F_klhgZoh`^_gb_��x`gZy�qZklv�dmjvb�Klhe[h\hc��&�\hklhdZ�b�k�aZiZ^Z�djmlhc�dZf_gbkluc�[_j_]��ihjhkrbc

khkgh\uf�e_khf��kgb`Z_lky��i_j_oh^y�\�[hehlbklmx�eh`[bgm�

AhgZ�� M�djZy²� Lhjnygh�

bebkluc

Ljhklgbdh\h�hkhdh\Zy� kieZ\bgZ��f_klZfb� ^hfbgbjm_l� jh]ha�rbjh-
dhebklguc�
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Ijh^he`_gb_�lZ[ebpu 13
1 2 3 4

AhgZ�� 1—1.5 Bebkluc Khh[s_kl\h�l_ehj_aZ�Zehw\b^gh]h��<�khklZ\�khh[s_kl\Z�\oh^yl�jh-
]hebklgbd�� weh^_y�� j^_kl� lmihebklguc�� jykdZ� fZeZy�� <klj_qZ_lky

dm\rbgdZ�qbklh�[_eZy�

AhgZ�� 1.5—2.5 Bebkluc AZjhkeb�dm[urdb�`_elhc� k�mjmlvx�dhehkbklhc�� weh^__c��j^_klZfb

dmjqZ\uf��lmihebklguf�

AhgZ�� 2.5—3.5 Bebkluc IjhbajZklZxl� ij_bfms_kl\_ggh� ih]jm`_ggu_� ]b^jhnblu�� j^_klu

dmjqZ\uc� b� lmihebklguc�� mjmlv�� F_klZfb� ihiZ^Zxlky� dmjlbgu

dm\rbgdb�qbklh�[_ehc�

IJHNBEV������F_klhgZoh`^_gb_��p_gljZevgZy�qZklv�x`ghc�hdhg_qghklb�dmjvb�Ijb_a`_c��AZiZ^guc�[_j_]�\ukhdbc��k�kh-
kgh\uf�e_khf��K�\hklhqghc�klhjhgu�²�ihgb`_gb_��a^_kv�ij_h[eZ^Z_l�[_j_aZ��GZ�kZfhf�x]_�aZeb\�hdZcfe_g�kieZ\bghc�

AhgZ�� 0—0.5 Lhjnygh�

bebkluc

AZjhkeb�]b]jhnblh\��]_ehnblh\��i_j_oh^ysb_�\�x]h�aZiZ^ghf�m]em

\�aeZdh\h�hkhdh\mx�kieZ\bgm�k�ljhklgbdhf��ljhklygdhc�h\kyggbp_-
\b^ghc��\_ohf��^\mdbklhqgbdhf�ljhklgbdh\b^guf��[_ehdjuevgbdhf

[hehlguf��kZ[_evgbdhf�[hehlguf�

AhgZ�� 0.5—1.5 Bebkluc Khh[s_kl\Z� j^_klZ� kl_[e_h[t_fexs_]h� k� mqZklb_f� mjmlb�� jh]heb-
klgbdZ��j^_klZ�kiexkgmlh]h�

AhgZ�� 1.5—2 Bebkluc P_gljZevgZy� qZklv� aZeb\Z� aZgylZ� khh[s_kl\Zfb� ih]jm`_gguo� ]b^-
jhnblh\��j^_klu��mjmlv��jh]hebklgbd��k�mqZkldZfb�jZaghc�\_ebqbgu�

]^_�^hfbgbjmxl�dm[urdZ�`_elZy��]j_qboZ�a_fgh\h^gZy�
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Ijh^he`_gb_�lZ[ebpu 13
1 2 3 4

IJHNBEV������F_klhgZoh`^_gb_��x]h�\hklhqguc�m]he�dmjvb�Djm]ehc��;_j_]�g_\ukhdbc��ijb[j_`gZy�ahgZ�aZgylZ�khkgh\uf

e_khf�k�ijbf_kvx�[_j_au��<�ijb[j_`ghc�ihehk_�ijhbajZklZ_l�lZd`_�ebiZ��M�djhfdb�\h^u�h[uqgu�hevoZ�k_jZy��b\u�

AhgZ�� 0—1 Bebklh�

i_kqZguc

M� kZfhc� djhfdb� \h^u� gZjy^m� k� e_kgufb� jZkl_gbyfb� hq_gv� madhc

ihehkhc� ijhbajZklZxl� g_dhlhju_� \b^u� ]b]jhnblh\� �hkhdb�� ^_j-
[_ggbd� b\hebklguc�� \_j[_cgbd� h[udgh\_gguc�� re_fgbd� h[udgh-
\_gguc���Z�lZd`_�ljhklgbd��<�\h^_�²�khh[s_kl\Z�mjmlb�dhehkbklhc�

j^_klZ� kl_[e_h[t_fexs_]h� k� mqZklb_f� exlbdZ� \h^ygh]h�� j^_klZ

dmjqZ\h]h��weh^_b��bgh]^Z�²�j^_klZ�[e_klys_]h��<klj_qZxlky�lZd`_

]_ehnblu�²�klj_ehebkl�h[udgh\_gguc��kmkZd�ahglbqguc�

AhgZ�� 1— 2.5 Bebkluc Khh[s_kl\Z�dm[urdb�`_elhc��<�jheb� km[^hfbgZglZ�fh`_l�\uklm-
iZlv�mjmlv��\�khklZ\�khh[s_kl\�\oh^yl�j^_kl�kiexkgmluc��jh]hebkl-
gbd��exlbd�\h^yghc�

AhgZ�� 2.5—3 Bebkluc AZjhkeb� mjmlb� dhehkbklhc� k� jh]hebklgbdhf�� \klj_qZxlky� exlbd

\h^yghc��weh^_y�dZgZ^kdZy��dm[urdZ�`_elZy�

IJHNBEV������F_klhgZoh`^_gb_��k_\_jgZy�hdhg_qghklv�dmjvb�OZeblh\kdhc��AZeb\�f_edh\h^guc��k�gbadbfb�[hehlbklufb

[_j_]Zfb��k�ohjhrh�jZa\blhc�kieZ\bghc�

AhgZ�� M�djZy²��� Lhjnygh�

bebkluc

Ljhklgbdh\h�hkhdh\Zy� kieZ\bgZ� kh�sblh\gbdhf�[hehlguf�� kD[_ev-
gbdhf�[hehlguf��\_j[_cgbdhf�h[udgh\_gguf��^_j[_ggbdhf�b\heb-
klguf�� \_ohf��F_klZfb� km[^hfbgZglhf� ljhklgbdZ� y\ey_lky� jh]ha

rbjhdhebklguc�� baj_^dZ� \klj_qZ_lky� jh]ha� madhebklguc�� Bgh]^Z

ihiZ^Zxlky�hevoZ�q_jgZy�b�b\Z�
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HdhgqZgb_�lZ[ebpu 13
1 2 3 4

AhgZ�� 1.5—2 Fhsguc

kehc�beZ

Iehlgu_�aZjhkeb�l_ehj_aZ��\kieu\Zxs_]h�gZ�ih\_joghklv�k�mqZklb-
_f� weh^_b��jh]hebklgbdZ��\h^hdjZkZ�h[udgh\_ggh]h��jykhd�fZe_gv-
dhc�b�lj_ojZa^_evghc��J_`_�\klj_qZxlky�mjmlv��dm[urdZ�`_elZy�

AhgZ�� 2—2.5 Bebkluc Dmjlbgu�dm[urdb�`_elhc�b�dm\rbgdb�qbklh�[_ehc�kj_^b�aZjhke_c

mjmlb�� jh]hebklgbdZ�� weh^_b� k� mqZklb_f� j^_klZ� dmjqZ\h]h�� exlbdZ

\h^ygh]h�

LZ[ebpZ���

Wdheh]bq_kdb_�ijhnbeb�fZdjhnblghc�jZklbl_evghklb

ha��:j]Zyr��Bevf_gkdbc�aZih\_^gbd�

��ijhnbey�b

ahgu

=em[bgZ��f =jmgl JZklbl_evghklv

1 2 3 4

IJHNBEV��� ���F_klhgZoh`^_gb_�� aZiZ^guc� [_j_]� ha_jZ��>h\hevgh� djmlhc� kdehg�� ihjhkrbc� [_j_ah\h�khkgh\uf� e_khf�

khk_^kl\m_l�k�madhc�aZ[hehq_gghc�ihehkhc�k�hevohc��b\hc�b�hkhdZfb��i_j_oh^ys_c�\�madmx�kieZ\bgm�

AhgZ�� M�djZy�²���� Lhjnygh�

bebkluc

MadZy� ihehkZ� iZihjhlgbdh\h�ljhklgbdh\hc� kieZ\bgu� k� jh]hahf

rbjhdhebklguf�� ^_j[_ggbdhf� b\hebklguf�� hkhdhc�� kZ[_evgbdhf

[hehlguf��Ih�djZx�\klj_qZ_lky�qZklmoZ�ih^hjh`gbdh\Zy��\�\h^_�m

djhfdb�²�_`_]heh\gbd�ijhklhc��klj_ehebkl�h[udgh\_gguc��baj_^-
dZ�²�exlbd�^ebgghebklguc��\h^hdjZk

AhgZ�� 0.5—1 Bebkluc IhehkZ�l_ehj_aZ�k�mqZklb_f�weh^_b�dZgZ^kdhc��jh]hebklgbdZ�ih]jm-
`_ggh]h��jykhd�lj_ojZa^_evghc�b�fZehc��L_ehj_a�\�hkgh\ghf�\kieu-
\Z_l�gZ�ih\_joghklv�

AhgZ�� 1—2 Bebkluc Khh[s_kl\Z�k�^hfbgbjh\Zgb_f�l_ehj_aZ�Zehw\b^gh]h��mjmlb�
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HdhgqZgb_�lZ[ebpu 14

1 2 3 4

AhgZ�� 2—2.5 Bebkluc Khh[s_kl\h�dm\rbgdb�qbklh�[_ehc�k�weh^__c�b�jh]hebklgbdhf�

AhgZ�� 2.5—4 Bebkluc IjhbajZklZxl�l_ehj_a��weh^_y��jh]hebklgbd��gZ�^g_��

IJHNBEV������F_klhgZoh`^_gb_��k_\_jguc�[_j_]�ha_jZ��RbjhdZy�ihehkZ�aZ[hehq_ggh]h�[_j_agydZ��lZd`_�i_j_oh^ysZy�\

fhsgmx�kieZ\bgm�

AhgZ�� M�djZy�²�� Lhjnygh�

bebkluc

IZihjhlgbdh\h�hkhdh\h�ljhklgbdh\Zy� kieZ\bgZ� k� jh]hahf�rbjhdh-
ebklguf�� ^hfbgbjmxsbf� gZ� g_dhlhjuo� mqZkldZo�� <klj_qZxlky

lZd`_�kZ[_evgbd�[hehlguc��axagbd�\ukhdbc�

AhgZ�� 1—2 Bebkluc AZjhkeb�l_ehj_aZ��jh]hebklgbdZ�k�weh^__c��j^_klhf�kiexkgmluf�

AhgZ�� 2—2.5 Bebkluc Khh[s_kl\h�dm[urdb�`_elhc�k�l_ehj_ahf��jh]hebklgbdhf��j^_klhf

kiexkgmluf��weh^__c�dZgZ^kdhc�

AhgZ�� 2.5—4 Bebkluc GZ�^g_�ijhbajZklZxl�l_ehj_a��jh]hebklgbd�

IJHNBEV������F_klhgZoh`^_gb_��x]h�\hklhqguc�m]he�ha_jZ��AZ[hehq_gguc�[_j_agyd�hdZcfey_l�kieZ\bgm�k�b\Zfb�b�hev-
ohc�

AhgZ�� M�djZy�²�� Lhjnygh�

bebkluc

IZihjhlgbdh\h�jh]hah\h�ljhklgbdh\Zy�kieZ\bgZ�k�b\hc�

AhgZ�� 1—1.5 Bebkluc AZjhkeb�l_ehj_aZ�k�jh]hebklgbdhf��\�khklZ\�khh[s_kl\�\oh^yl�weh-
^_y�dZgZ^kdZy��j^_kl�kiexkgmluc��Z�lZd`_�jykdZ�lj_ojZa^_evgZy�

AhgZ�� 1.5—2.5 Bebkluc FhaZbqgh� jZkiheh`_ggu_� khh[s_kl\Z� k� ^hfbgbjh\Zgb_f� mjmlb�

l_ehj_aZ�b�weh^_b��Ihke_^gyy�h[jZam_l�iehlgu_�aZjhkeb�

AhgZ�� 2.5—3.5 Bebkluc GZ� ^g_� \klj_qZxlky� l_ehj_a� b� jh]hebklgbd�� \� g_[hevrhf� dheb-
q_kl\_�
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LZ[ebpZ���

Wdheh]bq_kdb_�ijhnbeb�fZdjhnblghc�jZklbl_evghklb

ha��;hevrhc�LZldmev��Bevf_gkdbc�aZih\_^gbd�

��ijhnbey�b

ahgu

=em[bgZ��f =jmgl JZklbl_evghklv

1 2 3 4

IJHNBEV������F_klhgZoh`^_gb_��x`guc�[_j_]�ha_jZ��H^bg�ba�g_fgh]bo�mqZkldh\�k�ih\ur_gguf� �i_kqZguf��dZf_gb-
kluf�[_j_]hf��aZgyluf�jZaghljZ\guf�em]hf��Ih�djZx�ijhbajZklZ_l�[_j_aZ��b\Z��hevoZ�q_jgZy�

AhgZ�� 0— 0.7 I_kqZgh�

bebkluc

M�djhfdb�jZafulh]h�[_j_]Z�k�h[gZ`_ggufb�dhjgyfb�b�k]gb\rbfb

kl\heZfb�^_j_\v_\�²�[_j_au�b�hevob�q_jghc�²�ijhbajZklZxl�ljh-
klgbd�� hkhdb�� sblh\gbd� [hehlguc�� fZlv�b�fZq_oZ�� fgh]h� foh\�

<�\h^_�ihiZ^Z_lky�\h^hdjZk�h[udgh\_gguc��jykdZ�fZeZy��>Ze__�^gh

ihqlb� k\h[h^gh� hl� jZklbl_evghklb�� Baj_^dZ� \klj_qZxlky� weh^_y

dZgZ^kdZy��jh]hebklgbd .
AhgZ�� 0.7—1 Bebkluc Hq_gv�madZy�ihehkZ�j^_klZ�kl_[e_h[t_fexs_]h�k�weh^__c�b�jh]heb-

klgbdhf�

AhgZ�� 1— 2 Bebkluc >hfbgbjm_l� jh]hebklgbd�� f_klZfb� mjmlv� dhehkh\b^gZy�� \� khklZ\

khh[s_kl\�\oh^yl�j^_kl�kiexkgmluc��j_^dh�²�weh^_y�

AhgZ�� 2—3 Fhsguc�kehc�beZ GZ�^g_�²�jZaj_`_ggu_�aZjhkeb�jh]hebklgbdZ�

IJHNBEV��� ���F_klhgZoh`^_gb_�� aZiZ^guc� [_j_]� ha_jZ��Hg�ij_^klZ\ey_l� kh[hc� djZc� ^j_\g_c� kieZ\bgu� k� [_j_ah\uf

e_khf��dhlhjZy�aZgbfZ_l�\�gZklhys__�\j_fy�[hevrmx�qZklv�i_j\hgZqZevghc�iehsZ^b�aZjhkr_]h�ha_jZ�

AhgZ�� 0.5—1 Bebkluc Ih� djZx� ^j_\g_c� kieZ\bgu� k� [_j_ah\uf� e_khf� ijhbajZklZxl� ]b^-
jhnblu�²� hkhdb�� kZ[_evgbd��sblh\gbd� [hehlguc�� ^_j[_ggbd� b\h-
ebklguc��fgh]h�ljhklgbdZ��<�\h^_�²�hq_gv�iehlgu_�aZjhkeb�jh]h-
ebklgbdZ�k�g_[hevrbf�dhebq_kl\hf�weh^_b��jykdhc�fZehc��fgh]hdh-
j_ggbdZ�h[udgh\_ggh]h�
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HdhgqZgb_�lZ[ebpu���

1 2 3 4

AhgZ�� 1—2.5 Bebkluc Khh[s_kl\Z� k�^hfbgbjh\Zgb_f� mjmlb� dhehkh\b^ghc�� jh]hebklgbdZ

ih]jm`_ggh]h��k�mqZklb_f�j^_klZ�kiexkgmlh]h�b�weh^_b�

IJHNBEV������F_klhgZoh`^_gb_��k_\_jh�aZiZ^guc�m]he�ha_jZ��AZ[hehq_ggh_�mklv_�j_db�Dhelujfu��i_j_k_dZxs_c�[heh-
lh�k�[_j_ahc�b�hevohc��Z�m�\h^u�aZdjulh_�ljhklgbdh\h�hkhdh\hc�kieZ\bghc�

AhgZ�� M�djZy�²� Lhjnygh�

bebkluc

IZihjhlgbdh\h�ljhklgbdh\h�hkhdh\Zy� kieZ\bgZ� k� jh]hahf�rbjhdh-
ebklguf��\_ohf�

AhgZ�� 1—2 Bebkluc >hfbgbjm_l�jh]hebklgbd�� \�[hevrhf� dhebq_kl\_� \klj_qZxlky� weh-
^_y��jykdZ�fZeZy��j_`_�fgh]hdhj_ggbd��Hl^_evgu_�dmjlbgu�dm[ur-
db�`_elhc�

AhgZ�� 2—3 Fhsguc

kehc�beZ

GZ�^g_�\�[hevrhf�dhebq_kl\_�\klj_qZ_lky�jh]hebklgbd�
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`_elhc��j_`_�iylgZfb�\klj_qZ_lky�]j_qboZ�a_fgh\h^gZy��GZ�]em-
[bg_� [he__� �²���� f� \klj_qZxlky� ebrv� ijb^hggu_� jZkl_gby�

=em[`_��²����f�^gh�ijZdlbq_kdb�k\h[h^gh�hl�jZklbl_evghklb�

<�f_edh\h^guo�aZeb\Zo� �Z�\�ha��;��LZldmev�b�:j]Zyr�²

gZ�ijhly`_gbb�ihqlb�\k_c�[_j_]h\hc�ebgbb��jZkij_^_e_gb_�jZk-
lbl_evguo�khh[s_kl\�\�[hevrbgkl\_�kemqZ_\�\u]ey^bl�lZd��Ijb-
[j_`gu_�[hehlZ�ihkl_i_ggh�i_j_oh^yl�\�kieZ\bgu�k�]b]jhnbev-
ghc�jZklbl_evghklvx�b�khh[s_kl\Zfb�ljhklgbdZ��b�bgh]^Z�jh]haZ

rbjhdhebklgh]h��=em[bgZ�m�djZy�kieZ\bgu�khklZ\ey_l�\�kj_^g_f

���²��f��DjZc�kieZ\bgu�qZklh�[u\Z_l�hdZcfe_g�jZaebqghc�rb-
jbgu�ihehkhc�iehlguo�aZjhke_c�l_ehj_aZ��\kieu\Zxs_]h�gZ�ih-
\_joghklv��ihke_^gbc�\�ha��;�LZldmev�g_�h[gZjm`_g���>Ze__�fh]ml

ijhbajZklZlv�khh[s_kl\Z�jZaebqguo�\b^h\�]b^jhnblh\��dZd�ijb-
dj_ie_gguo�ih]jm`_gguo�� lZd�b�ijbdj_ie_gguo� k�ieZ\Zxsbfb

ebklvyfb� �bf__lky� \� \b^m� dm[urdZ� `_elZy�� Z� \� ha�� :j]Zyr� ²

dm\rbgdZ� qbklh�[_eZy��� Ihke_^gb_� lZd`_� aZgbfZxl� hij_^_e_g-
gu_� ]em[bgu�²� ���²��f��Ijh_dlb\gh_�ihdjulb_� a^_kv� h[uqgh

^hklb]Z_l��������

LZdbf�h[jZahf��\�w\ljhnguo�ha_jZo�fZdjhnblgZy�jZklb-
l_evghklv� aZgbfZ_l� ]hjZa^h� [hevrbc� ijhp_gl� iehsZ^b�� q_f� \

f_ahljhnguo��<�ha��;��LZldmev�ijZdlbq_kdb�\k_�^gh�ihdjulh�fZd-
jhnblZfb��Z�\�ha��:j]Zyr�hl�gbo�k\h[h^_g�ebrv�g_[hevrhc�mqZ-
klhd�\�p_gljZevghc�� kZfhc� ]em[hdhc�qZklb��<� w\ljhnguo�ha_jZo

ijb[j_`gu_� kieZ\bgu� aZgbfZxl� hlghkbl_evgh� [hevrmx� qZklv

iehsZ^b�� q_f� \� f_ahljhnguo��Khhl\_lkl\_ggh�� ^hey� khh[s_kl\

]b^jhnblh\� f_gvr_�� Khh[s_kl\Z� ]_ehnblh\�� oZjZdl_jgu_� ^ey

i_kqZguo� b� dZf_gbkluo� f_edh\h^bc� f_ahljhnguo� ha_j�� \� w\-
ljhnguo ha_jZo�khkj_^hlhq_gu��]eZ\guf�h[jZahf��gZ�kieZ\bgZo�
\�\h^_�`_�\klj_qZxlky�j_^dh��\�hkgh\ghf�wlh�dZkZ_lky�ljhklgbdh-
\hc�b�jh]hah\hc�nhjfZpbc��

�����<_jlbdZevgZy�kljmdlmjZ

Ijb� ZgZeba_� yjmkghc� kljmdlmju� gZfb� ijbgbfZebkv� \h

\gbfZgb_�lhevdh�jZklbl_evgu_�khh[s_kl\Z��ijhbajZklZxsb_�g_-
ihkj_^kl\_ggh�\�\h^_��Mqblu\Zehkv�gZebqb_�jZaebqguo�yjmkh\�\

nblhp_ghaZo��ijbgZ^e_`Zsbo�d�hij_^_e_gguf�nhjfZpbyf�b� aZ-
gbfZxsbo� khhl\_lkl\mxs__� f_klh� \� wdheh]bq_kdhf� ijhnbe_

�lZ[e������

HdZaZehkv�� qlh� gZb[he__� ^bnn_j_gpbjh\Zgghc� \_jlb-
dZevghc�kljmdlmjhc�h[eZ^Zxl� khh[s_kl\Z� \ukhdhljZ\guo �]_eh-
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LZ[ebpZ���

YjmkgZy�kljmdlmjZ�khh[s_kl\�\h^guo�fZdjhnblh\�ha_j
Bevf_gkdh]h�aZih\_^gbdZ

NhjfZpbb Yjmku�b�ih^tyjmku


� GZa\Zgb_ 1 2 3 4 5 6 7 8

1 Phragmieta australis + + - + + + + +
2 Scirpeta lacustris + + + - + + + +
3 Nuphareta lutei + - - - + + + +
4 Polygoneta amphibii + - - - + + + +
5 Nymphaeeta candidae - - - - + - + +
6 Stratioteta aloiditis - - - + + + + +
7 Myriophylleta spicati - - - + - + + +
8 Potamogetoneta lucentis - - - - - + + +
9 Potamogetoneta

perfoliatis
- - - - - + + +

10 Elodeeta canadensis - - - - - - + +
11 Ceratophylleta demersii - - - - - + + +

Ijbf_qZgb_:� 
��²�\ukhdb_�gZ^\h^gu_�jZkl_gby�� ��²�kj_^g_-
\ukhdb_�gZ^\h^gu_����²�gbadb_�gZ^\h^gu_����²�ieZ\Zxsb_����²�k�ieZ-
\Zxsbfb� ebklvyfb�� �� ²� \ukhdb_� ih]jm`_ggu_�� �� ²� kj_^g_\ukhdb_

ih]jm`_ggu_����²�ijb^hggu_��ih�<��F��DZlZgkdhc��������

nblh\�� ijhbajZklZxsb_� gZ� g_[hevrbo� ]em[bgZo�� <� gbo� fh]ml

ijbkmlkl\h\Zlv�\k_�yjmku��ohly�wlh �g_� hagZqZ_l�� qlh� hgb� \k_]^Z
fgh]hyjmkgu���Wlh�fh`gh�h[tykgblv� l_f��qlh�mkeh\by�\�^Zgghc

ahg_�iha\heyxl�kms_kl\h\Zlv�dZd�jZaebqguf�\h^guf�jZkl_gbyf

²� ]b^jhnblZf�� lZd� b� \� f_gvr_c� kl_i_gb� k\yaZgguf� k� \h^ghc

kj_^hc� ]_ehnblZf�� <� khh[s_kl\Zo� ih]jm`_gguo� ]b^jhnblh\� k

ieZ\Zxsbfb� ebklvyfb�� oZjZdl_jguo� ^ey� [he__� ]em[hdbo�f_klh-
h[blZgbc��gZ^\h^gu_�yjmku�ohly�b�\klj_qZxlky��gh�djZcg_�j_^dh�

Yjmku�ih]jm`_gguo�]b^jhnblh\�\ujZ`_gu�emqr_��q_f�\�i_j\hf

kemqZ_��B�� � gZdhg_p�� _s_� ]em[`_� ijhbajZklZxl� khh[s_kl\Z� ih-
]jm`_gguo� ]b^jhnblh\�� dhlhju_� \� \ukr_c� kl_i_gb� k\yaZgu� k

\h^ghc�kj_^hc��A^_kv�\ujZ`_gu�lhevdh�ih^\h^gu_�yjmku�
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=E:<:����FGH=HE?LGYY�>BG:FBD:�KHH;S?KL<
F:DJHNBLH<�B�BO�F?KLH�<�KBKL?F?

NBLHFHGBLHJBG=:

�����>bgZfbdZ�ih^�\ebygb_f�ijbjh^guo�nZdlhjh\

LZd�dZd�ha_jZ�Bevf_gkdh]h�aZih\_^gbdZ�gZoh^ylky�gZ�ho-
jZgy_fhc�l_jjblhjbb��bo�wdhkbkl_fu�fh`gh�kqblZlv�hlghkbl_ev-
gh�g_gZjmr_ggufb�� wlZehggufb��H^ghc�ba� aZ^Zq�gZr_c�jZ[hlu

[ueh�bamq_gb_�^bgZfbdb�fZdjhnblghc�jZklbl_evghklb�bf_ggh�\

_kl_kl\_gguo� mkeh\byo�� Mqblu\Zy� dhgk_j\Zlb\ghklv� ^Zggh]h

h[t_dlZ�\�kfuke_�j_Zdpbb�gZ�baf_g_gb_�hdjm`Zxs_c�kj_^u��hgZ

m\_ebqb\Z_lky�m�jZkl_gbc�\h^h_fh\�k�\hajZklZgb_f�kl_i_gb�k\yab

k�\h^ghc�kj_^hc�b�hkh[_ggh�oZjZdl_jgZ�^ey� ]b^jhnblh\���hdZaZ-
ehkv� ljm^guf�ijhke_^blv�dZdb_�eb[h� aZdhghf_jghklb�^bgZfbdb

aZ�i_jbh^�bkke_^h\Zgbc��;he__�lh]h��baf_g_gby�dZd�lZdh\u_�[ueb

hlf_q_gu�lhevdh�\�ha��;��FbZkkh\h�b�kh\_jr_ggh�hq_\b^gh�[ueb

k\yaZgu� k� bkdmkkl\_gguf� baf_g_gb_f� mjh\gy� \h^u�� dhlhjuc� \

l_q_gb_���lb�e_l�g_h^ghdjZlgh�ih\urZeky�b�ihgb`Zeky�\�ij_^_-
eZo�����f��L_f�g_�f_g__��ijh\_^_ggu_�]_h[hlZgbq_kdb_�bkke_^h-
\Zgby�iha\heyxl� k^_eZlv�g_dhlhju_� \u\h^u� h�^bgZfbd_�fZdjh-
nblghc� jZklbl_evghklb� Bevf_gkdbo� ha_j�� DZd� m`_� hlf_qZehkv�

hgb� gZoh^ylky� gZ� jZaguo� klZ^byo� jZa\blby��H^gbf� ba� ]eZ\guo

nZdlhjh\�� hij_^_eyxsbo� kdhjhklv� _kl_kl\_gguo� ijhp_kkh\� \

ha_jZo�� y\eyxlky� bo� fhjnheh]bq_kdb_� oZjZdl_jbklbdb�� Bf_ggh

ihwlhfm� ha_jZ�� \hagbdrb_� ijbf_jgh� \� h^bg� i_jbh^� \j_f_gb

bf_xl� g_h^bgZdh\uc� ©\hajZklª� �Jhkkhebfh�� N_^hjh\Z�� ������

Ba\_klgh�� qlh� \� ha_jZo� k�g_[hevrhc�iehsZ^vx�b�� qlh� hkh[_ggh

\Z`gh��k�g_[hevrbfb�]em[bgZfb��ijhp_kku� ©klZj_gbyª��aZjZklZ-
gby� b^ml� [uklj__�� q_f� \� [hevrbo� b� ]em[hdbo�� Bkke_^h\Zggu_

ha_jZ�ij_^klZ\eyxl�wlhfm�gZ]ey^gmx�beexkljZpbx��Km^y�ih�jZa-
ebqguf�fhjnhf_ljbq_kdbf�� ]b^jhobfbq_kdbf�� ]b^jh[bheh]bq_-
kdbf�ihdZaZl_eyf��fh`gh�ihklZ\blv�bo�\�jy^��;hevrh_�FbZkkh\h�

;hevrhc�Brdmev��:j]Zyr�b�;hevrhc�LZldmev��hljZ`Zxsbc�klZ-
^bb�jZa\blby�\h^h_fh\�\�ihjy^d_�m\_ebq_gby�\hajZklZ��Hkgh\gu_

q_jlu�^bgZfbdb��dhlhju_�ijhke_`b\Zxlky�\�wlhf�jy^m��ke_^mx-
sb_�����ijhbkoh^bl�mf_gvr_gb_�iehsZ^b�\h^gh]h�a_jdZeZ�aZ�kq_l

aZ[heZqb\Zgby�f_edh\h^guo�aZeb\h\�b�h[jZah\Zgby�ijb[j_`guo

kieZ\bg�� ��� m\_ebqb\Z_lky� hlghkbl_evgZy� iehsZ^v� aZjZklZgby

ha_j� fZdjhnblZfb�� ��� iehsZ^v�nblhp_ghah\� k� ^hfbgbjh\Zgb_f

\ukhdhljZ\guo�]_ehnblh\�m\_ebqb\Z_lky��\�hkgh\ghf�aZ�kq_l�kh-
h[s_kl\�� ijhbajZklZxsbo� gZ� ijb[j_`guo� kieZ\bgZo�

Z� iehsZ^v� khh[s_kl\� ]b^jhnblh\� khdjZsZ_lky�� ��� ijhbkoh^bl
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h[_^g_gb_� \b^h\h]h� khklZ\Z�fZdjhnblh\�� qlh�hkh[_ggh� dZkZ_lky

ih]jm`_gguo� ]b^jhnblh\� b� ijbdj_ie_gguo� ]b^jhnblh\� k� ieZ-
\Zxsbfb� ebklvyfb�� ��� kgb`Z_lky� kbglZdkhghfbq_kdh_� jZaghh[-
jZab_� jZklbl_evguo� khh[s_kl\�� ��� mf_gvrZ_lky� \b^h\h_� b� wdh-
[bhfhjnheh]bq_kdh_�jZaghh[jZab_�jZklbl_evguo�khh[s_kl\��Wlb

baf_g_gby�h[mkeh\eb\Zxlky�dZd�_kl_kl\_gguf�baf_g_gb_f�dZq_-
kl\Z�\h^u� �w\ljhnbjh\Zgb_f�\h^h_fh\���lZd�b�khdjZs_gb_f�jZa-
ghh[jZaby�[bhlhih\�\�ijhp_kk_� aZjZklZgby� �aZbeb\Zgb_�^gZ��\u-
jZ\gb\Zgb_�[_j_]h\hc�ebgbb�b�^j��

�����>bgZfbdZ�ih^�\ebygb_f�Zgljhih]_gguo�nZdlhjh\

:gljhih]_ggh_�\ha^_ckl\b_�gZ�wdhkbkl_fu�\h^h_fh\�gh-
kbl�\_kvfZ�fgh]hebdbc�oZjZdl_j��Ij_`^_�\k_]h�wlh�ijhfure_g-
gh_� aZ]jyag_gb_� hloh^Zfb� kZfuo� jZaghh[jZaguo� ijhba\h^kl\�

G_fZeh\Z`gh_� \ebygb_� hdZau\Z_l� k_evkdh_� ohayckl\h�� k� ihe_c

kl_dZ_l�[hevrh_�dhebq_kl\h�hljZ\eyxsbo�\_s_kl\�\�\b^_�i_klb-
pb^h\�� ]_j[bpb^h\�� J_Zdpby� khh[s_kl\� fZdjhnblh\�� bf_xsbo

jZaebqgmx� kl_i_gv�mklhcqb\hklb�d� lhdkbq_kdbf�\_s_kl\Zf��\u-
jZ`Z_lky�\�bo�h[_^g_gbb�\iehlv�^h�iheghc�^_]jZ^Zpbb��Kl_iZgh-
\bq_g_��������A_cn_jl�b�^j���������

=eh[Zevguf� nZdlhjhf� y\ey_lky� ijblhd� [bh]_gguo� \_-
s_kl\�b�h]jhfgh]h�dhebq_kl\Z�hj]Zgbdb�k�k_evkdhohayckl\_gguo

h[t_dlh\�\�\b^_�m^h[j_gbc��hloh^h\�`b\hlgh\h^q_kdbo�n_jf�b�k

[ulh\ufb�klhdZfb�gZk_e_gguo�imgdlh\��Wlh�ijb\h^bl�d�j_adhfm

m\_ebq_gbx� kdhjhklb� ijhp_kkZ� w\ljhnbjh\Zgby� \h^h_fh\�� qlh�

dhg_qgh�� kdZau\Z_lky�b�gZ�fZdjhnblghc�jZklbl_evghklb��Bkke_-
^h\Zgby� ihdZau\Zxl�� qlh� Zgljhih]_ggh_� w\ljhnbjh\Zgb_� gZ� gZ-
qZevguo� wlZiZo�fh`_l� ijb\_klb� d� mkbe_gghfm� jZa\blbx� jZklb-
l_evghklb�b�d�m\_ebq_gbx�ijh^mdlb\ghklb�\h^guo�nblhp_ghah\�

H^gZdh�� ijb� ^Zevg_cr_f� bgl_gkb\ghf� \ha^_ckl\bb� ijhbkoh^bl

h[_^g_gb_�nehju� aZ�kq_l�mgbqlh`_gby�\b^h\��qm\kl\bl_evguo�d

kh^_j`Zgbx�[bh]_gh\�b�hj]Zgbdb�\�\h^_��mijhs_gb_� kljmdlmju

khh[s_kl\��<�hkh[h�keh`guo�kemqZyo��dh]^Z�jZ\gh\_kb_�\�wdhkb-
kl_f_� gZjmrZ_lky� b� ijhp_kku� ^_]jZ^Zpbb� klZgh\ylky� g_h[jZlb-
fufb�� fZdjhnblu� fh]ml� ih]b[gmlv� iheghklvx� �@bldh\�� �����

Dh]Zg��������

DZd�m`_�hlf_qZehkv��fZdjhnblu�kZfb�Zdlb\gh�mqZkl\mxl

\�nhjfbjh\Zgbb�dZq_kl\Z�\h^u��<�qZklghklb��fgh]b_�ba�gbo�b]-
jZxl�\Z`gmx�jhev�\�kZfhhqbs_gbb�\h^u�hl�aZ]jyagbl_e_c��iml_f

f_oZgbq_kdh]h�hkZ`^_gby�gZ�hj]ZgZo�jZkl_gbc��gZdhie_gby�bo�\

ldZgyo� b� bgh]^Z� \dexq_gby� \_s_kl\� \� ijhp_kku� f_lZ[hebafZ��

Wlbf� hgb� \ghkyl� \deZ^� \� hlghkbl_evgmx� mklhcqb\hklv� \h^guo
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wdhkbkl_f�b�kihkh[ghklv�d�kZfh\hklZgh\e_gbx��G_dhlhju_�\b^u

fh]ml� bkihevah\Zlvky� ijb� [bheh]bq_kdhc� hqbkld_� klhqguo� \h^

jZaebqgh]h�jh^Z��>Zgghc�l_f_�m^_eyxl�\gbfZgb_�fgh]b_�bkke_-
^h\Zl_eb��>_dk[Zo������;�Dhdbg������;�F_j_`dh������; 1978;�Fh-
jhah\������;������b�^j���

?s_� h^gbf� nZdlhjhf�� hdZau\Zxsbf� kbevg_cr__� \eby-
gb_�gZ�nhjfbjh\Zgb_�khh[s_kl\�fZdjhnblh\��y\ey_lky�baf_g_gb_

mjh\gy�\h^u�\�\h^h_f_��\ke_^kl\b_�lh]h��qlh�jZkij_^_e_gb_�jZa-
ebqguo� \b^h\� fZdjhnblh\� \� \h^h_f_� ij_`^_� \k_]h� k\yaZgh� kh

kl_i_gvx� aZ\bkbfhklb�bo�hl� \h^ghc� kj_^u�� lh� _klv�hl� ]em[bgu�

Hkh[_ggh�wlh�dZkZ_lky�bkdmkkl\_guo�\h^h_fh\�²�\h^hojZgbebs�

]^_�gZ[ex^Zxlky�kbkl_fZlbq_kdb_�dhe_[Zgby�mjh\gy��Wlhc� l_f_

lZd`_�ihk\ys_gh�fgh`_kl\h�jZ[hl� �:jl_f_gdh��������;_eZ\kdZy�

������;h]Zq_\��������A_jh\��������Ahlh\��������Dhj_eydh\Z�������

G_[hevkdbgZ��������Ghkdh\��������IhlZih\��������KhjhdbgZ�b�^j��

�����b�^j���

�����Jhev�fZdjhnblh\�\�kbkl_f_�j_]bhgZevgh]h
fhgblhjbg]Z

Hj]ZgbaZpby�j_]bhgZevghc�k_lb�wdheh]bq_kdh]h�fhgblh-
jbg]Z�gZ�MjZe_�²�ZdlmZevgZy�ijh[e_fZ��dhlhjhc�ijb^Z_lky�\�gZ-
klhys__�\j_fy�[hevrh_�agZq_gb_��;bheh]bq_kdbc�fhgblhjbg]�²

h^bg� ba� \Z`g_crbo� dhfihg_glh\� wdheh]bq_kdh]h� fhgblhjbg]Z

gZjy^m�k�obfbq_kdbf��f_^bpbgkdbf��jZ^bZpbhgguf��h^gZdh�jZa-
jZ[hlZg�hg�\�gZbf_gvr_c�kl_i_gb��<�k\yab�k�wlbf��ij_^klZ\ey_lky

g_h[oh^bfuf�m]em[e_ggh_�bamq_gb_�[bheh]bq_kdbo�h[t_dlh\�gZ

jZaebqghf� mjh\g_� hj]ZgbaZpbb� `b\hc� fZl_jbb� �fhe_dmeyjghf�

de_lhqghf�� ihimeypbhggh�\b^h\hf�� [bhp_ghlbq_kdhf�� k� p_evx

hp_gdb� bo� bg^bdZlhjguo� k\hckl\� b� \hafh`ghklb� \dexq_gby� \

k_lv� fhgblhjbg]Z�� Ijb� wlhf�� mqblu\Zy� [hevrh_� dhebq_kl\h� b

fgh]hh[jZab_�lbih\�\h^h_fh\�gZ�X`ghf�MjZe_��k�h^ghc�klhjh-
gu��b�hkljhlm�ijh[e_fu�bo�Zgljhih]_gghc�^_]jZ^Zpbb��k�^jm]hc

klhjhgu��g_evay�h[hclb�\gbfZgb_f�jZaebqgu_�]jmiiu�]b^jh[bh-
glh\�²�`b\mx�khklZ\eyxsmx�\h^guo�wdhkbkl_f��G_fZeh\Z`gh�b

lh��qlh�\�j_]bhg_�bf__lky�\hafh`ghklv�kjZ\gb\Zlv�^bgZfbdm�\h-
^h_fh\� ih^� \ha^_ckl\b_f� jZaghh[jZaguo� Zgljhih]_gguo�nZdlh-
jh\�k�_kl_kl\_gghc�^bgZfbdhc�hlghkbl_evgh�g_gZjmr_gguo�ha_j

gZ�hojZgy_fuo�l_jjblhjbyo��\�qZklghklb��\�Bevf_gkdhf�]hkm^Zj-
kl\_gghf�aZih\_^gbd_�

H^ghc�ba�kZfuo�i_jki_dlb\guo� ]jmii�^ey�nblhfhgblh-
jbg]Z��hp_gdb�khklhygby�ijbjh^ghc�kj_^u�ih�[hlZgbq_kdbf�ijb-
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agZdZf��� dhlhjhc� \� j_]bhg_� ^h� kbo� ihj� m^_eyehkv� g_^hklZlhqgh

\gbfZgby��y\eyxlky�ha_jgu_�fZdjhnblu�²�djmigu_�\h^hjhkeb�

fob�b�khkm^bklu_�jZkl_gby��ghjfZevgh�jZa\b\Zxsb_ky�\�mkeh\b-
yo�\h^ghc�kj_^u�b�ba[ulhqgh]h�m\eZ`g_gby�b�h[blZxsb_�dZd�\

\h^_��lZd�b�\�ijb[j_`ghc�ahg_��dhlhjZy�lZd`_�hlghkblky�d�wdhkb-
kl_f_� ha_jZ���G_hkihjbfh_� agZq_gb_�fZdjhnblghc� jZklbl_evgh-
klb� dZd� bg^bdZlhjZ� l_o� beb� bguo� ijhp_kkh\�� ijhbkoh^ysbo� \

\h^h_f_�� ih^q_jdb\Zehkv� fgh]bfb� bkke_^h\Zl_eyfb� �DZ[Zgh\�

������ Dh]Zg�� 1980��FZdjmrbg�� ������FZdjhnblu� ²� bg^bdZlh-
ju«������;�OwkeZf������; Ellenberg, 1973; Toivonen, Loppalainen,
1980).

DZd� h[t_dl� gZ[ex^_gby�fZdjhnblu� bf_xl� jy^� ij_bfm-
s_kl\�i_j_^�^jm]bfb� h[blZl_eyfb� \h^h_fh\��Ij_`^_� \k_]h�� wlh

djmigu_�hj]Zgbafu�� \b^bfu_�g_\hhjm`_gguf� ]eZahf�b� kjZ\gb-
l_evgh� e_]dh� ih^^Zxsb_ky� hij_^_e_gbx�� Ki_pbZebkl� m`_� ijb

i_j\hf�j_dh]ghkpbjh\hqghf�h[ke_^h\Zgbb�jZklbl_evghklb�ha_jZ

fh`_l� k^_eZlv� ij_^\Zjbl_evgu_� aZdexq_gby� h� _]h� khklhygbb�

hp_gb\�kl_i_gv�jZa\blby�jZklbl_evghklb��__�\b^h\h_�b�kbglZdkh-
ghfbq_kdh_� jZaghh[jZab_�� `bag_gghklv� jZkl_gbc�� hldehg_gby� \

bo�jhkl_��<h^guf�fZdjhnblZf�k\hckl\_ggZ�dhgk_j\Zlb\ghklv�ih

hlghr_gbx� d� djZldh\j_f_gguf�� nemdlmZpbhguf� baf_g_gbyf

kj_^u��h^gZdh�gZijZ\e_ggu_�baf_g_gby�jZklbl_evghklb�\�l_q_gb_

g_kdhevdbo�e_l�fh]ml�k\b^_l_evkl\h\Zlv�h�ljZgknhjfZpbb�wdhkb-
kl_fu��Bf_ggh�ihwlhfm�fZdjhnblu�y\eyxlky�ohjhrbf�h[t_dlhf

^ey�fgh]he_lgbo�gZ[ex^_gbc�

;_amkeh\gh�� [hevrmx� jhev� \� nblhfhgblhjbg]_� b]jZxl

hl^_evgu_� \b^u�bg^bdZlhju�� h^gZdh� lhevdh� bo� ijbf_g_gb_� g_

fh`_l�^Zlv�iheghc�oZjZdl_jbklbdb�ijhp_kkh\�\�\h^h_f_��Ij_`^_

\k_]h��\\b^m�lh]h��qlh�fgh]b_�\b^u�fZdjhnblh\�h[eZ^Zxl�[hev-
rbf� ]_h]jZnbq_kdbf�Zj_Zehf�b�rbjhdbf�ki_dljhf�mkeh\bc�f_-
klhh[blZgby�� \� jZaebqguo�nbabdh�]_h]jZnbq_kdbo� j_]bhgZo� wlb

jZkl_gby� fh]ml� bf_lv� g_h^ghagZqgh_� bg^bdZpbhggh_� agZq_gb_

�gZijbf_j�� mdZau\Zlv� gZ� jZaguc� ljhnbq_kdbc� klZlmk� \h^h_fZ��

Djhf_�lh]h��hl^_evgu_�\b^u�bf_xl�jZaebqgmx�ghjfm�j_Zdpbb�gZ

\g_rgb_� \ha^_ckl\by�� b� ^ey� \uy\e_gby� jZaguo� ih� oZjZdl_jm� b

kbe_�\ha^_ckl\bc� lj_[mxlky�jZagu_�gZ[hju�\b^h\�bg^bdZlhjh\�

dhlhju_�ih�l_f�beb�bguf�ijbqbgZf�fh]ml�hlkmlkl\h\Zlv�\�j_Zev-
ghf�\h^h_f_��D�lhfm�`_�j_Zdpby�gZ�\g_rgb_�\ha^_ckl\by�gZ�i_j-
\hf�wlZi_�fh`_l�ijhy\blvky�g_�\�baf_g_gbb�h[beby�beb�`bag_g-
ghklb� \b^Z�� Z� gZ� mjh\g_� lhgdbo�� ljm^ghmeh\bfuo�nbabheh]bq_-
kdbo� f_oZgbafh\�� Qlh� `_� dZkZ_lky� jZklbl_evguo� khh[s_kl\

�b�\hh[s_�khh[s_kl\�`b\uo�hj]Zgbafh\���hgb�h[eZ^Zxl� lZd�gZ-
au\Z_fufb� ©wf_j^`_glgufbª� k\hckl\Zfb�� lh� _klv� k\hckl\Zfb
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kbkl_fu�� g_� ijbgZ^e_`Zsbfb� gb� h^ghfm� ba� __� dhfihg_glh\�� \

^Zgghf� kemqZ_� ²� hl^_evguf� \b^Zf�� Hp_gdZ� khklhygby� hdjm-
`Zxs_c�kj_^u�ih�baf_g_gbx�iZjZf_ljh\��oZjZdl_jbamxsbo�kh-
h[s_kl\h�p_ehf��g_�bf__l�h]jZgbq_gbc��hlf_q_gguo�^ey�\b^h\�²

bg^bdZlhjh\�b�ihwlhfm�y\ey_lky�[he__�^hklh\_jghc��Hlkx^Z�ih-
gylgh��qlh�[he__�p_e_khh[jZagh�\�dZq_kl\_�bg^bdZlhjguo�ijbagZ-
dh\� bkihevah\Zlv� dhfie_dkgu_� oZjZdl_jbklbdb� jZklbl_evguo

khh[s_kl\�

LZdbf� h[jZahf�� bkke_^h\Zgby� ihdZaZeb�� qlh� \� dZq_kl\_

mgb\_jkZevguo�ihdZaZl_e_c�^bgZfbdb�\h^h_fZ�fh`gh�bkihevah-
\Zlv� khklZ\� jZklbl_evguo� khh[s_kl\� \h^h_fZ��bo� \b^h\mx�� wdh-
[bhfhjnheh]bq_kdmx�� ijhkljZgkl\_ggmx� kljmdlmjm�� Wlh� hlgh-
kblky�g_�lhevdh�d�_kl_kl\_gghc�^bgZfbd_��>Zggu_�oZjZdl_jbklb-
db�k�mq_lhf�bg^bdZlhjguo�k\hckl\�hl^_evguo�\b^h\�fh]ml�[ulv

ijbf_g_gu�b�^ey�\uy\e_gby�Zgljhih]_gguo�baf_g_gbc��w\ljhnb-
jh\Zgby�� oZjZdl_jZ� b� mjh\gy� jZaghh[jZaguo� obfbq_kdbo� aZ]jya-
g_gbc��kl_i_gb�j_dj_Zpbhgghc�gZ]jmadb�b�l��^��Hp_gdZ�khklhygby

b� mjh\gy� ^_]jZ^Zpbb� jZklbl_evguo� khh[s_kl\� ^he`gZ� ijh\h-
^blvky� \� kjZ\g_gbb� k� mqZkldZfb� oZjZdl_jghc� ^ey� ^Zggh]h� ijb-
jh^gh]h� jZchgZ� _kl_kl\_gghc� jZklbl_evghklb�� fZeh� aZljhgmlhc

\ha^_ckl\b_f� q_eh\_dZ� �=hjqZdh\kdbc�� ������ �������Ihwlhfm� gZ

i_j\hf�wlZi_�g_h[oh^bfh�kha^Zlv�k_lv�wlZehgguo�mqZkldh\�\�oZ-
jZdl_jguo�nblhp_ghaZo��ij_^klZ\eyxsbo�hkgh\gu_�]jmiiu�jZk-
lbl_evguo�nhjfZpbc� gZ� hojZgy_fuo� l_jjblhjbyo�� Z� \� ^Zevg_c-
r_f� ²� \� bo� ZgZeh]Zo� gZ� l_jjblhjbyo�� ih^\_j`_gguo� Zgljhih-
]_gghfm�\ha^_ckl\bx��GZ�dZ`^uc�mqZklhd�g_h[oh^bfh�khklZ\blv

iZkihjl�� ]^_� hljZ`_gu� k\_^_gby� h� \b^h\hc�� ijhkljZgkl\_gghc�

wdh[bhfhjnheh]bq_kdhc� kljmdlmj_� nblhp_ghah\� b� ih^jh[gZy

oZjZdl_jbklbdZ�[bhlhih\��Nblhp_ghau��[bhlhiu��jZaf_j�iehsZ-
^hd�\u[bjZxlky�k�mq_lhf�h[sbo�lj_[h\Zgbc�d�h[t_dlZf�nblhfh-
gblhjbg]Z��I_jbh^bq_kdZy�bg\_glZjbaZpby� khh[s_kl\� �\�i_j\u_

ljb�]h^Z�²�_`_]h^gh��aZl_f�²�q_j_a��²��e_l�\�kemqZ_�hlkmlkl-
\by�dZdbo�eb[h�j_adbo�baf_g_gbc��iha\hebl�\uy\blv�aZdhghf_j-
ghklb� bo� ^bgZfbdb�� ijhke_^blv� \aZbfhk\yav� baf_g_gbc� fZdjh-
nblghc� jZklbl_evghklb� k� ijhp_kkZfb�� ijhbkoh^ysbfb� \� wdhkb-
kl_fZo�b��\�^Zevg_cr_f��ijh]ghabjh\Zlv�bo�khklhygb_�b�jZajZ[Z-
lu\Zlv�f_ju�ih�jZpbhgZevghfm�bkihevah\Zgbx�\h^guo�j_kmjkh\�

Hkh[uc�wnn_dl�fh`_l�^Zlv�dhhj^bgZpby�nblhfhgblhjbg]Z�\h^h-
_fh\�k�^jm]bfb� ]b^jh[bheh]bq_kdbfb�gZ[ex^_gbyfb�� Z� lZd`_� k

]b^jhobfbq_kdbfb�bkke_^h\Zgbyfb�
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A:DEXQ?GB?

Bevf_gkdb_�ha_jZ�oZjZdl_jbamxlky�[h]Zluf�\b^h\uf�kh-
klZ\hf�fZdjhnblh\��Nehjbklbq_kdbc�kibkhd�gZkqblu\Z_l� ���\b-
^h\� fZdjhnblh\�� AgZqbl_evgZy� qZklv� ba� gbo� y\ey_lky� ijb[j_`-
gufb� ]b]jhnblZfb� ���� \b^Z�� beb� ���������HklZevgu_� ��� \b^h\�

beb��������hlghkylky�d�kh[kl\_ggh�\h^guf�jZkl_gbyf��Ih�qbkem

\b^h\�\�ha_jZo�aZih\_^gbdZ�ij_h[eZ^Zxl�p\_ldh\u_�jZkl_gby�²

hl^_e�0DJQROLRSK\WD� ���� \b^Z�� beb� ���������Hgb� ijbgZ^e_`Zl� d

��� jh^Zf� ba� ��� k_f_ckl\Z�� Hl^_eu� iZihjhlgbdh\b^gu_� ²

3RO\SRGLRSK\WD�� o\hs_\b^gu_� ²� (TXLVHWRSK\WD�� fhoh\b^gu_� ²

%U\RSK\WD�\dexqZxl�khhl\_lkl\_ggh�ih�h^ghfm�\b^m��hl^_e�oZjh-
\u_�\h^hjhkeb�²�KKDURSK\WD�²���\b^Z��LZdkhghfbq_kdh_�jZagh-
h[jZab_�fZdjhnblh\� \�f_ahljhnguo� ha_jZo�gZ� \k_o� mjh\gyo�gZ-
fgh]h�\ur_��q_f�\�w\ljhnguo�

Bamq_ggu_�ha_jZ�bf_xl�\ukhdmx�kl_i_gv�koh^kl\Z�neh-
ju�fZdjhnblh\��qlh�k\yaZgh�k�bo�ijbgZ^e_`ghklvx�d�h^ghc�ijb-
jh^gh�]_h]jZnbq_kdhc� ahg_� b� d� eZg^rZnlm� h^gh]h� lbiZ�� ;he__

\ukhdbf�mjh\g_f�koh^kl\Z nehju�hlebqZxlky�ha_jZ��hlghkysb_-
ky�d�h^ghfm�lbim�ih�kl_i_gb�ljhnghklb��Ih�\b^h\hfm�khklZ\m�\

p_ehf�b�ih�khklZ\m�hl^_evguo�k_f_ckl\�fZdjhnblh\�k�^hklZlhq-
ghc� ^hklh\_jghklvx� fh`gh� km^blv� h� ljhnbq_kdhf� klZlmk_

\h^h_fZ�

Hkgh\gufb� jZklbl_evgufb� nhjfZpbyfb� \� Bevf_gkdbo

ha_jZo� y\eyxlky�� 3KUDJPLWHWD� DXVWUDOLV�� 6FLUSHWD� ODFXVWULV�� 7\SKHWD

ODWLIROLL� �]jmiiZ�nhjfZpbc� \ukhdhljZ\guo� ]_ehnblh\��� 1XSKDUHWD

lutei, Nymphaeeta candidae��3RO\JRQHWD�DPSKLELL��]jmiiZ�nhjfZpbc
ijbdj_ie_gguo�]b^jhnblh\�k�ieZ\Zxsbfb�ebklvyfb���6WUDWLRWHWD

aloiditis, Myriophylleta spicati, Potamogetoneta lucentis,
Potamogetoneta perfoliatis, Elodeeta canadensis, Ceratophylleta
GHPHUVLL� �]jmiiZ�nhjfZpbc�ijbdj_ie_gguo�ih]jm`_gguo� ]b^jh-
nblh\���Z�lZd`_�nhjfZpbb�hkhd�\�ijb[j_`ghc�ahg_��KbglZdkhgh-
fbq_kdh_� b� \b^h\h_� jZaghh[jZab_� khh[s_kl\� \ur_� \�f_ahljhn-
guo�ha_jZo�ih�kjZ\g_gbx�k�w\ljhngufb�

GZb[hevrmx�kl_i_gv�koh^kl\Z�\b^h\hc�kljmdlmju�bf_xl

khh[s_kl\Z�fZdjhnblh\�k�h^bgZdh\ufb�^hfbgZglZfb��J_amevlZ-
lu�h[jZ[hldb�f_lh^hf�deZkl_jgh]h�ZgZebaZ�khhl\_lkl\mxl�\bam-
Zevghfm�hij_^_e_gbx�jZklbl_evguo�nhjfZpbc�ih�nbabhghfbq_-
kdbf�ijbagZdZf��>Zgguc�f_lh^�fh`_l�ijbf_gylky�^ey�[he__�lhq-
gh]h�\u^_e_gby�jZklbl_evguo�nhjfZpbc�\h^h_fZ��Z�ijb�gZebqbb

^hklZlhqgh]h�dhebq_kl\Z�]_h[hlZgbq_kdbo�hibkZgbc�²�b�^ey�\u-
^_e_gby�ZkkhpbZpbc�
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<�Bevf_gkdbo�ha_jZo�h[gZjm`_gu�ij_^klZ\bl_eb�\hkvfb

wdh[bhfhjnheh]bq_kdbo�]jmii��]b^jhnblu��k\h[h^gh�ieZ\Zxsb_

\� lhes_� \h^u�� ih]jm`_ggu_� ]b^jhnblu�� ijbdj_ie_ggu_� d� km[-
kljZlm�� ]b^jhnblu�� k\h[h^gh� ieZ\Zxsb_� gZ� ih\_joghklb� \h^u�

]b^jhnblu�� ijbdj_ie_ggu_� d� km[kljZlm� k� ieZ\Zxsbfb� gZ� ih-
\_joghklb� \h^u� ebklvyfb�� ijba_fgu_� ]_ehnblu�� gbadhljZ\gu_

]_ehnblu�� \ukhdhljZ\gu_� ]_ehnblu�� ijb[j_`gh�\h^gu_� ]b]jh-
nblu��;he__�\ukhdh_�jZaghh[jZab_�wdh[bhfhjn�fZdjhnblh\��dZd

\�p_ehf��lZd�b�ih�hl^_evguf�nhjfZpbyf��gZ[ex^Z_lky�\�ha_jZo�k

f_gvr_c�kl_i_gvx�ljhnghklb�

Khh[s_kl\Z� fZdjhnblh\� oZjZdl_jbamxlky� \ukhdhc� kl_-
i_gvx�koh^kl\Z�wdh[bhfhjnheh]bq_kdhc�kljmdlmju�\gmljb�]jmii

nhjfZpbc��l��_��gZb[hevrbf�koh^kl\hf�h[eZ^Zxl�khh[s_kl\Z��]^_

^hfbgbjmxl�ij_^klZ\bl_eb�h^gbo�b�l_o�`_�wdh[bhfhjnheh]bq_-
kdbo�]jmii�

JZkij_^_e_gb_� khh[s_kl\�fZdjhnblh\�Bevf_gkdbo� ha_j

\�h[s_f�ih^qbgy_lky�hkgh\guf�aZdhghf_jghklyf��h^gZdh�\�kbem

[hevrh]h�jZaghh[jZaby�[bhlhih\� �keh`guc�j_ev_n�^gZ�ha_j��ba-
j_aZgghklv�[_j_]h\hc�ebgbb��fgh]hh[jZab_�]jmglh\��ghkbl�ihjhc

keh`guc�fhaZbqguc�oZjZdl_j�

=hjbahglZevgZy� b� \_jlbdZevgZy� kljmdlmjZ� khh[s_kl\

fZdjhnblh\�\�ha_jZo�l_kgh�k\yaZgZ�k�bo�wdh[bhfhjnheh]bq_kdhc

kljmdlmjhc��GZqbgZy� k� ahgu� ]_ehnblh\� k� m\_ebq_gb_f� ]em[bgu

ijhbkoh^bl�kf_gZ�`bag_gguo�nhjf�^hfbgZglh\�\�klhjhgm�m\_eb-
q_gby�bo�k\yab�k�\h^ghc�kj_^hc�b�mijhs_gb_�wdh[bhfhjnheh]b-
q_kdhc� kljmdlmju� aZ� kq_l�mf_gvr_gby�^heb� ]_ehnblh\�b� ]b^jh-
nblh\�k�ieZ\Zxsbfb�ebklvyfb��Khhl\_lkl\_ggh��ijhbkoh^bl�mi-
jhs_gb_�yjmkghc�kljmdlmju�aZ�kq_l�\uiZ^_gby�gZ^\h^gh]h�yjmkZ

]_ehnblh\�b�gZ\h^gh]h�yjmkZ�ijbdj_ie_gguo�]b^jhnblh\�k�ieZ-
\Zxsbfb�ebklvyfb�

Bkke_^h\Zggu_� ha_jZ� fh`gh� ihklZ\blv� \� jy^�� ;hevrh_

FbZkkh\h��;hevrhc�Brdmev��:j]Zyr�b�;hevrhc�LZldmev��hljZ-
`Zxsbc�klZ^bb�jZa\blby�\h^h_fh\�\�ihjy^d_�m\_ebq_gby�bo�\ha-
jZklZ�� \� dhlhjhf� ijhke_`b\Zxlky� ke_^mxsb_� q_jlu� ^bgZfbdb

fZdjhnblghc�jZklbl_evghklb�����ijhbkoh^bl�mf_gvr_gb_�iehsZ-
^b�\h^gh]h�a_jdZeZ�aZ�kq_l�aZ[heZqb\Zgby�f_edh\h^guo�aZeb\h\�b

h[jZah\Zgby�ijb[j_`guo�kieZ\bg�����m\_ebqb\Z_lky�hlghkbl_ev-
gZy�iehsZ^v� aZjZklZgby�ha_j�fZdjhnblZfb�� ���iehsZ^v�nblhp_-
ghah\�k�^hfbgbjh\Zgb_f�\ukhdhljZ\guo�]_ehnblh\�m\_ebqb\Z_l-
ky��\�hkgh\ghf�aZ�kq_l�khh[s_kl\��ijhbajZklZxsbo�gZ�ijb[j_`-
guo� kieZ\bgZo�� Z� iehsZ^v� khh[s_kl\� ]b^jhnblh\� khdjZsZ_lky�

���ijhbkoh^bl�h[_^g_gb_�\b^h\h]h�khklZ\Z�fZdjhnblh\��qlh�hkh-
[_ggh�dZkZ_lky�ih]jm`_gguo� ]b^jhnblh\�b�ijbdj_ie_gguo� ]b^-
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jhnblh\�k�ieZ\Zxsbfb�ebklvyfb�����kgb`Z_lky�kbglZdkhghfbq_-
kdh_�jZaghh[jZab_�jZklbl_evguo� khh[s_kl\�� ���mf_gvrZ_lky� \b-
^h\h_�b� wdh[bhfhjnheh]bq_kdh_�jZaghh[jZab_�jZklbl_evguo� kh-
h[s_kl\��Wlb�baf_g_gby�h[mkeh\eb\Zxlky�dZd�_kl_kl\_gguf�ba-
f_g_gb_f�dZq_kl\Z�\h^u� �w\ljhnbjh\Zgb_f�\h^h_fh\���lZd�b�kh-
djZs_gb_f�jZaghh[jZaby�[bhlhih\�\�ijhp_kk_�aZjZklZgby��aZbeb-
\Zgb_�^gZ��\ujZ\gb\Zgb_�[_j_]h\hc�ebgbb�b�^j� )

Fgh]he_lgb_� gZ[ex^_gby� aZ� khh[s_kl\Zfb�fZdjhnblh\

gZ�hkgh\_�jZajZ[hlZgghc�kbkl_fu� wlZehgguo�mqZkldh\�y\eyxlky

g_h[oh^bfuf� we_f_glhf� kbkl_fu�nblhfhgblhjbg]Z� gZ�X`ghf

MjZe_��>Zgguc�j_]bhg� y\ey_lky� m^h[guf�iheb]hghf� ^ey�bamq_-
gby�fZdjhnblghc�jZklbl_evghklb�\h^h_fh\�b�jZajZ[hldb��lZd�dZd

a^_kv� bf_xlky� jZaghlbigu_� hlghkbl_evgh� g_gZjmr_ggu_� ha_jZ�

\� qZklghklb�� gZ� l_jjblhjbb�Bevf_gkdh]h� aZih\_^gbdZ�� Z� gZ� kh-
ij_^_evghc� l_jjblhjbb� ²� bo� ZgZeh]b�� ih^\_j`_ggu_� Zgljhih-
]_gghfm� \ha^_ckl\bx�� <� dZq_kl\_� dhfie_dkguo� mgb\_jkZevguo

ihdZaZl_e_c� baf_g_gbc� hdjm`Zxs_c� kj_^u� p_e_khh[jZagh� bk-
ihevah\Zlv�ki_dlj�jZklbl_evguo�khh[s_kl\�\h^h_fZ��bo�\b^h\mx

b�wdheh]bq_kdmx�kljmdlmjm�

LZd�dZd�\�j_]bhg_�bkke_^h\Zgby�ih�khh[s_kl\Zf�\h^guo

fZdjhnblh\� \_^mlky� djZcg_�g_^hklZlhqgh�� ^Zgguc� \hijhk�ij_^-
klZ\ey_l�kh[hc�h]jhfgh_�ihe_�^_yl_evghklb�^ey�[hlZgbdh\�b�wdh-
eh]h\��<�k\yab�k�wlbf��ohl_ehkv�[u�\u^_eblv�g_dhlhju_�i_jki_d-
lb\gu_�gZijZ\e_gby�]b^jh[hlZgbdb��\�lhf�qbke_�j_]bhgZevghc�

��� <� i_j\mx� hq_j_^v� g_h[oh^bfh� ihemq_gb_� fZkkh\h]h

nZdlbq_kdh]h�fZl_jbZeZ� ih� lZdkhghfbq_kdhfm� b� kbglZdkhghfb-
q_kdhfm�khklZ\m�\h^guo�b�ijb[j_`gh�\h^guo�fZdjhnblh\�\�ha_-
jZo�kZfh]h�jZaebqgh]h�lbiZ�²�hl�]hjguo�^h�kl_iguo��<�gZklhy-
s__� \j_fy�bamq_gZ� ebrv�g_[hevrZy� qZklv�ij_^]hjguo�b�gbadh-
]hjguo� ha_j�� lh]^Z� dZd� kl_igu_� y\eyxlky� ijZdlbq_kdb� [_euf

iylghf�

��� >Zevg_crZy� jZajZ[hldZ� deZkkbnbdZpbb� khh[s_kl\�

kbglZdkhghfbb�k�ijbf_g_gb_f�dhebq_kl\_gguo�^Zgguo��fZl_fZ-
lbq_kdbo�f_lh^h\�h[jZ[hldb�

��� Bkke_^h\Zgb_� jZaebqguo� Zki_dlh\� kljmdlmju� khh[-
s_kl\�

���>Zevg_crb_� bkke_^h\Zgby� \� gZijZ\e_gbb� \dexq_gby

fZdjhnblh\�\�kbkl_fm�[bhfhgblhjbg]Z��dZd�hl^_evguo�\b^h\��lZd

b�khh[s_kl\��jZajZ[hldZ�dhgdj_lguo�dhebq_kl\_gguo�iZjZf_ljh\

kljmdlmju�khh[s_kl\�^ey�bkihevah\Zgby�ijb�fhgblhjbg]_�
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EBL?J:LMJ:

:[jZfh\Z�L��=��FZdjhnblu�=Z[�ha_jZ��X`gZy�DZj_eby�����<_kl-
gbd�E=M�������������������K�����²����

:jl_f_gdh�<��B��D�nehj_�DZfkdh]h�\h^hojZgbebsZ����;bheh]by

\gmlj_ggbo�\h^���Bgnhjf��[xee��������������������²����

:e__\�X��L��@bag_ggZy�nhjfZ�dZd�kbkl_fZ�Z^ZilZpbc����Mki_ob

kh\j_f_gghc�[bheh]bb����������L������\ui����������K�����²����

:eb_\�>��:��>bgZfbdZ�jZa\blby�\h^ghc�b�[hehlghc�jZklbl_evgh-
klb�LZeurZ� ��� �Mq_gu_� aZibkdb�:a_j[Zc^`Zgkdh]h� ]hk�� mgb\_jkbl_lZ� �

K_jby�[bhe��gZmd����������������K����²���

:ebkh\�;��I��DebfZl�KKKJ���F��GZmdZ� 1956.  127 k�
:g^j__\Z�F��:��Ha_jZ�Kj_^g_]h�b�X`gh]h�MjZeZ�� �Q_ey[bgkd�

X`gh�MjZevkdh_�dg��ba^�\h�������������k�

;Z`_gh\� :�� =��� ;Z`_gh\Z� E�� N��� B\Zgh\� ;�� G��� DjZ-
kbgZ :�� K�� =_hobfbq_kdb_� hkh[_gghklb� fbZkdblh\� Bevf_gh]hjkdh]h

dhfie_dkZ� ��� I_ljh]jZnby� mevljZhkgh\guo� b� s_ehqguo� ihjh^� MjZeZ�

K\_j^eh\kd���������K����²����

;Zjk_]yg�:��F��>bgZfbdZ�\h^gh�[hehlghc�jZklbl_evghklb�:jZ-
jZlkdhc�jZ\gbgu����Ba\_klby�:G�:jfygkdhc�KKJ��;bheh]bq_kdb_�b�k��o�

gZmdb����������L�������������K����²���

;Zjk_]yg� :��F�� D� ihagZgbx� \h^gh�[hehlghc� nehju� b� jZklb-
l_evghklb�]hjguo�jZchgh\�:jf_gbb����;hlZgbq_kdbc�`mjgZe��������������

K������²�����

;Zjk_]yg�:��F��DeZkkbnbdZpby�\h^ghc�jZklbl_evghklb�:jf_gbb

���;bheh]bq_kdbc�`mjgZe�:jf_gbb�������Z���L������������K����²���

;_eZ\kdZy�:��I��Baf_g_gb_�\ukr_c�\h^ghc�jZklbl_evghklb�Ju-
[bgkdh]h� \h^hojZgbebsZ� \� k\yab� k� dhe_[Zgbyfb� _]h� mjh\gy� �����²

����� ]]��� ��� Ljm^u� [bheh]bq_kdhc� klZgpbb� ©;hjhdª� :G� KKKJ�� � �����

<ui������K�����²����

;_eZ\kdZy� :�� I�� <ukrZy� \h^gZy� jZklbl_evghklv� ��� F_lh^bdZ

bamq_gby�[bh]_hp_ghah\�\gmlj_ggbo�\h^h_fh\���F���������K�����²����

;_eZ\kdZy�:��I��D�f_lh^bd_�bamq_gby�\h^ghc�jZklbl_evghklb� ��

I_j\Zy�<k_khxagZy�dhgn_j_gpby�ih�\ukrbf�b�ijb[j_`gh�\h^guf�jZk-
l_gbyf���L_a. ̂ hde�����;hjhd���������K����²���

;_eZ\kdZy�:��I��D�f_lh^bd_�bamq_gby�\h^ghc�jZklbl_evghklb� ��

;hlZgbq_kdbc�`mjgZe���������L�������������K����²���

;_eZ\kdZy�:��I���Dmlh\Z�L��G��JZklbl_evghklv�ahgu�\j_f_ggh]h

aZlhie_gby� Ju[bgkdh]h� \h^hojZgbebsZ� ��� JZklbl_evghklv� <he`kdbo

\h^hojZgbebs���F��E����������K�����²����

;_ehdhgv� =�� K�� Hkgh\gu_� q_jlu� nhjfbjh\Zgby� b� ijh^mdlb\-
ghklv�\ukr_c�\h^ghc�jZklbl_evghklb�dZgZeh\�x]Z�MdjZbgu����=b^jh[bh-
eh]by�dZgZeh\�KKKJ�b�[bheh]bq_kdb_�ihf_ob�\�bo�wdkiemZlZpbb���Db_\�

GZmdh\Z�>mfdZ����������K�����²����

;h]Zg�N��?��BolbhnZmgZ�Bevf_gkdh]h�aZih\_^gbdZ�b�g_dhlhjuo

ha_j ijbe_]Zxsbo� jZchgh\� ��� Lj�� Bevf_gkdh]h� aZih\_^gbdZ� bf�

<��B��E_gbgZ����������<ui������K����²���
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;h]Zq_\�<��D��Nhjfbjh\Zgb_�\h^ghc�jZklbl_evghklb�Ju[bgkdh-
]h�\h^hojZgbebsZ����Mq_gu_�aZibkdb�YjhkeZ\kdh]h�i_^Z]h]bq_kdh]h�bg�

lZ����������<ui������������K���²����

;h]^Zgh\kdZy�=b_gwn�B��>��FZl_jbZeu�d�ihagZgbx�ha_j�ihcfu

<he]b�\�KZjZlh\kdhc�h[eZklb����Ljm^u�E_gbg]jZ^kdh]h�h[s�\Z�_kl_kl\h-
bkiulZl_e_c���E����������L������\ui������K�����²����

;h]^Zgh\kdZy�=b_gwn�B��>��<h^gZy�jZklbl_evghklv�KKKJ����;h-
lZgbq_kdbc��`mjgZe���������L��������������K�����²�����

;hg^Zj_gdh�G��<���Hkbih\�K��D��Ha_jZ��bo�nehjZ�b�nZmgZ����Bev-
f_gkdbc�aZih\_^gbd���Q_ey[bgkd��Q_ey[]ba���������K����²����

;udh\�;��:��=_h[hlZgbdZ��:efZ-:lZ������������k�
<Zkbe_\bq� <�� B�� KlZlbklbq_kdb_� f_lh^u� \� ]_h[hlZgbd_�� � E��

GZmdZ�������������k�

<Zkbe_\bq� <�� B�� H� f_lh^Zo� deZkkbnbdZpbb� jZklbl_evghklb� ��

;hlZgbq_kdbc�`mjgZe����������L� 70,  �������K������²�����

<Zkbevqbdh\Z� :�� I��� Ihklgbdh\� <�� <�� <ebygb_� 3KUDJPLWHV

chPPXQLV� �ljhklgbdZ�h[udgh\_ggh]h��gZ�ijhp_kku�kZfhhqbs_gby�klhq-
guo�\h^�Q_ey[bgkdhc�h[eZklb����MjZe��GBB�dhfie_dk. bkiheva��b�hojZgu
\h^��j_kmjkh\����������<ui������K����²���

<Zkbevqbdh\Z�:�I���GZkhgh\Z�?��I���RbfZgkdbc�E��B��<ukrZy

\h^gZy�jZklbl_evghklv�b�__�ijh^mdpby�\�ha_j_�<lhjhf�Q_ey[bgkdhc�h[-
eZklb�dZd�nZdlhj�dZq_kl\Z�\h^u����Dhfie_dkgh_�bkihevah\Zgb_�b�hojZgZ

\h^guo�j_kmjkh\����������<ui�����<hijhku�[bh]_ggh]h�aZ]jyag_gby�b�j_-
]mebjh\Zgby�dZq_kl\Z�\h^�MjZeZ���K����²���

<_ebdhj_pdZy�B��B��EZg^rZnlgZy� kljmdlmjZ�ha_jguo�\h^hk[h-
jh\� ��� EZg^rZnlguc� nZdlhj� nhjfbjh\Zgby� ]b^jheh]bb� ha_j�X`gh]h

MjZeZ���E����������K���²���

<_ck[_j]� ?�� B�� D� bamq_gbx� fZdjhnblghc� jZklbl_evghklb

ha��;��FbZkkh\h����<h^gu_�b�hdheh\h^gu_�wdhkbkl_fu�Bevf_gkdh]h�aZih-
\_^gbdZ��?dZl_jbg[mj]��MjH�J:G���������K���²���

<_ck[_j]�?��B��:gghlbjh\Zgguc�kibkhd�fZdjhnblh\�ha_j�Bev-
f_gkdh]h�aZih\_^gbdZ� ���FZl_jbZeu�ih�nehj_�b�nZmg_�Q_ey[bgkdhc�h[-
eZklb���FbZkk��B=A������Z���K����²���

<_ck[_j]�?��B��<ukrZy�\h^gZy�jZklbl_evghklv�ha_j�Bevf_gkdh-
]h�aZih\_^gbdZ� ���Wdheh]bq_kdb_�bkke_^h\Zgby�\�Bevf_gkdhf�]hkm^Zjkl-
\_gghf�aZih\_^gbd_���FbZkk��B=A������[���K� 120—128.

<_ck[_j]� ?��B�� KljmdlmjZ� b� ^bgZfbdZ� khh[s_kl\� ij_kgh\h^guo

fZdjhnblh\�ha_j�X`gh]h�MjZeZ��gZ�ijbf_j_�Bevf_gkdh]h�]hkm^Zjkl\_ggh-
]h� aZih\_^gbdZ���:\lhj_n�� ^bkk��«� dZg^�� [bhe�� gZmd��?dZl_jbg[mj]�� �����

18 k�
<_kgbg�G��F��Hkh[_gghklb�nehju�rZolguo�\h^h_fh\�X`gh]h

MjZeZ����<h^gu_�wdhkbkl_fu�MjZeZ��bo�hojZgZ�b�jZpbhgZevgh_�bkihevah-
\Zgb_��bgnhjf��fZl_jbZeu����K\_j^eh\kd���������K�����

<_oh\�G��<��<ukrb_�\h^gu_�b�hdheh\h^gu_�jZkl_gby�k_\_jZ�b

k_\_jh�\hklhdZ�?\jhi_ckdhc�qZklb�KKKJ����NehjZ�k_\_jZ�b�jZklbl_evgu_

j_kmjku�?\jhi_ckdhc�qZklb�KKKJ���:joZg]_evkd���������K����²���
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<hedh\Z�E�� :��<ukrZy� \h^gZy� jZklbl_evghklv� ha_j�Dhevkdh]h

ihemhkljh\Z� ��� Ha_jZ� jZaebqguo� eZg^rZnlh\� Dhevkdh]h� ihemhkljh\Z�

Q��,,���E����������K����²���

=_cgu�K��� JhfZg_gdh� <��>���Kfbjgh\Z�G��G�� =b^jh[bheh]bq_-
kdb_� bkke_^h\Zgby� >mgZy� b� ijb^mgZckdbo� \h^h_fh\�� � Db_\�� GZmdh\Z

^mfdZ������������k�

=hem[_\�<�G��Wdheh]h�[bheh]bq_kdb_�hkh[_gghklb�ljZ\ygbkluo

jZkl_gbc�b�jZklbl_evguo�khh[s_kl\�e_khkl_ib���F���GZmdZ�������������k�

=hem[_\Z�B��>��NehjZ�b�jZklbl_evghklv�ha_j� ���Ha_jZ�Kj_^g_]h

Ih\he`vy���E����������K�����²����

=hem[_\Z�B��>��Blh]b�bamq_gby�\ukr_c�\h^ghc�jZklbl_evghklb

gZ�f_edh\h^vyo�Dmc[ur_\kdh]h� \h^hojZgbebsZ� ���WlZiu�b� l_fiu� klZ-
gh\e_gby�ijb[j_`guo�[bh]_hp_ghah\���F����������K����²���

=hjeh\Z J�� G�� NehjZ� b� jZklbl_evghklv� Ijbhdkdh�L_jjZkgh]h

[bhkn_jgh]h� aZih\_^gbdZ� ���;bhp_ghau�f_ahljhngh]h� ha_jZ�=em[hdh]h�

F���GZmdZ����������K�����²����

=hjeh\Z�J��G��NehjZ�fZdjhnblh\�b�jZklbl_evghklv�ha_j�Ijbhd-
kdh�L_jjZkgh]h�[bhkn_jgh]h�aZih\_^gbdZ���Imsbgh������������k�

=hjgh\kdbc� D�� <�� <h^gZy� jZklbl_evghklv� ha_j� ;��FbZkkh\h� b

;��LZldmev����NehjZ�b�e_kgZy�jZklbl_evghklv�Bevf_gkdh]h�]hkm^Zjkl\_g-
gh]h�aZih\_^gbdZ�bf��<��B��E_gbgZ� ��Ljm^u�Bevf_gkdh]h�]hkm^Zjkl\_g-
gh]h� aZih\_^gbdZ� bf�� <� B� E_gbgZ�� � <ui�� 9,,,�� � K\_j^eh\kd�� �����
K����²���

=hjqZdh\kdbc� I�� E�� :gljhih]_ggu_� baf_g_gby� jZklbl_evghklb�

fhgblhjbg]��hp_gdZ��ijh]ghabjh\Zgb_�����Wdheh]by����������� ����K���²���

=hjqZdh\kdbc�I��E��Ijh[e_fu�wdheh]bb�jZkl_gbc��:gljhih]_g-
gu_�\ha^_ckl\by�gZ�jZklbl_evguc�ihdjh\��wdheh]bq_kdb_�ihke_^kl\by�b

fhgblhjbg]� ��� JZa\blb_� b^_c� ZdZ^_fbdZ� K�� K��R\ZjpZ� \� kh\j_f_gghc

wdheh]bb���F�����������K�����²����

=mk_\Z� D�� :��� Wda_jp_\� <�� :��Nhjfbjh\Zgb_� nblhieZgdlhgZ� b

\ukr_c�\h^ghc�jZklbl_evghklb�\�jZ\gbgguo�\h^hojZgbebsZo� ���Wdheh-
]by�\h^guo�hj]Zgbafh\���F��GZmdZ���������K����²���

>_dk[Zo�G��D��<h^gZy�jZklbl_evghklv�b�__�agZq_gb_�\�[hjv[_�k

ihke_^kl\byfb�ijhfure_gguo�aZ]jyag_gbc����HojZgZ�ijbjh^u�gZ�MjZe_�

K\_j^eh\kd���������<ui������K����²���

>blfZj� ;�� Ha_jZ� Bevf_gkdh]h� aZih\_^gbdZ� ��� A_fe_\_^_gb_�

L������\ui�������������K����²����

>h[jhohlh\Z� D�� <�� :khpbZpbb� \ukrbo� \h^guo� jZkl_gbc� dZd

nZdlhj� jhklZ� ^_evlu� <he]b� ��� Ljm^u�:kljZoZgkdh]h� ]hk�� aZih\_^gbdZ�

�������<ui������K����²���

>hjh]hklZckdZy� ?�� <�� Dhgki_dl� nehju� p\_ldh\uo� jZkl_gbc

Bevf_gkdh]h�aZih\_^gbdZ����NehjZ�b�e_kgZy�jZklbl_evghklv�Bevf_gkdh-
]h�]hkm^Zjkl\_ggh]h�aZih\_^gbdZ�bf��<��B��E_gbgZ���Ljm^u�Bevf_gkdh]h

]hkm^Zjkl\_ggh]h�aZih\_^gbdZ�bf��<��B��E_gbgZ���<ui��9,,,���K\_j^eh\kd�

�������K���²���

>m[ugZ�J��<���R_ey]�&hkhgdh�X��J�� �IeZ\gb�Ijbq_jghfhjvy�

Db_\��GZmdh\Z�^mfdZ�������������k�
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@Zjbdh\�K��K��Ha_jZ��j_db�b�]jmglh\u_�\h^u�Bevf_gkdh]h�aZ-
ih\_^gbdZ��FbZkk�������������k��Jmdhibkv��:job\�B=A�

@bldh\�<��K��J_Zdpby�\ukr_c�\h^ghc�jZklbl_evghklb�gZ�g_dh-
lhju_�nZdlhju�\h^ghc�kj_^u�ijb�aZ]jyag_gbb�\h^h_fh\�klhdZfb�k\bgh-
\h^q_kdh]h� dhfie_dkZ� ���Baf_g_gb_� ijbjh^ghc� kj_^u� \� ijhp_kk_� k_ev-
kdhohayckl\_ggh]h�ijhba\h^kl\Z���F����������K����²���

@mjZ\e_\Z� E�� :�� <ebygb_� \ukr_c� \h^ghc� jZklbl_evghklb� gZ

]b^jhobfbq_kdbc�j_`bf�ihcf_gguo�\h^h_fh\�Gb`g_]h�>g_ijZ� ���=b^-
jh[bheh]bq_kdbc�`mjgZe����������L��,O���������K����²���

A_cn_jl�>��<���Jm^Zdh\�D��F���I_ljh\�K��K��<ebygb_�ijhfur-
e_ggh�dhffmgZevguo�klhdh\�gZ�khklZ\�\ukrbo�\h^guo�jZkl_gbc�\�kj_^-
g_f� l_q_gbb� j_db� ;_ehc� �;ZrdbjkdZy� KKJ�� ��� Wdheh]by�� � ������ ��� ��

K����²���

A_jh\�D��D��Nhjfbjh\Zgb_� jZklbl_evghklb�b� aZjZklZgb_� \h^h-
ojZgbebs�>g_ijh\kdh]h�dZkdZ^Z���Db_\�������������k�

Ahlh\� :�� F�� NehjZ� b� jZklbl_evghklv� FboZceh\kdh]h

ju[hiblhfgbdZ����Fhjnheh]by��b�^bgZfbdZ�jZklbl_evgh]h�ihdjh\Z��<ui�

��� � GZmq�� ljm^u� Dmc[ur_\kdh]h� i_^Z]h]bq_kdh]h� bg�lZ�� �����

L���������K����²���

Bdhggbdh\�I��:��OZjZdl_jbklbdZ�\ukr_c�\h^ghc�nehju�b�jZk-
lbl_evghklb�ha_jZ�:g^j__\kdh_�Lxf_gkdhc�h[eZklb����<h^gu_�wdhkbkl_-
fu�MjZeZ��bo�hojZgZ�b�jZpbhgZevgh_�bkihevah\Zgb_���K\_j^eh\kd�������

K�����

BkiheZlh\�?��B��Bkke_^h\Zgb_�jZklbl_evghklb�MjZevkdbo�ha_j

\������]h^m� ���AZibkdb�MjZevkdh]h�h[s_kl\Z�ex[bl_e_c�_kl_kl\hagZgby�

�������L������ q� ����K����²���

DZ[Zgh\�G��F��<ukrb_�\h^gu_�jZkl_gby�\�k\yab�k�aZ]jyag_gb_f

dhglbg_glZevguo�\h^h_fh\� ���Ljm^u�<k_khxagh]h�]b^jh[bheh]bq_kdh]h

h[s�\Z����������L�������K�����²����

DZlZgkdZy� <��F�� ;bhfZkkZ� \ukr_c� \h^ghc� jZklbl_evghklb� \

ha_jZo�DZj_evkdh]h�i_j_r_cdZ� ���Ljm^u�EZ[hjZlhjbb�ha_jh\_^_gby�:G

KKKJ����������L������K�����²����

DZlZgkdZy�<��F��F_lh^bdZ�bkke_^h\Zgby�\ukr_c�\h^ghc�jZk-
lbl_evghklb� ���@bagv� ij_kguo� \h^� KKKJ�� � F�±E��� ������ � L�� ��� q�� ��

K�����²����

DZlZgkdZy�<��F��<h^gZy�jZklbl_evghklv�^_evlu�j��:fm^Zjvb���

Ljm^u� EZ[hjZlhjbb� ha_jh\_^_gby� :G� KKKJ�� � F�—E�� ������ � L�� ��
K�����²����

DZlZgkdZy�<��F��K_ahggh_� jZa\blb_� \h^ghc� jZklbl_evghklb� \

ha_jZo�DZj_evkdh]h�i_j_r_cdZ� ���Ha_jZ�p_gljZevghc�qZklb�DZj_evkdh]h

i_j_r_cdZ�� Ebfgheh]by� b� f_lh^bdZ� bkke_^h\Zgby�� � E��� ������K�� ���²

150.
DZlZgkdZy� <��F�� JZklbl_evghklv� kl_iguo� ha_j� k_\_jgh]h�DZ-

aZoklZgZ�b�khij_^_evguo�k�gbf�l_jjblhjbc� ���Ha_jZ� k_fbZjb^ghc� ahgu

KKKJ���E����������K����²����
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DZlZgkdZy�<��F��<ukrZy�\h^gZy�jZklbl_evghklv�ha��DjZkgh]h���

Ha_jZ� DZj_evkdh]h� i_j_r_cdZ�� Ebfgheh]bq_kdb_� pbdeu� ha�� DjZkgh]h�

E����������K�����²����

DZlZgkdZy�<��F��<ukrZy�\h^gZy�jZklbl_evghklv�dhglbg_glZev-
guo�\h^h_fh\��F_lh^bdZ�bamq_gby���E���GZmdZ�������  187 k�

DZlZgkdZy� <��F��� JZkihih\� B��F��F_lh^u� bamq_gby� \ukr_c

jZklbl_evghklb����Jmdh\h^kl\h�ih�f_lh^Zf�]b^jh[bheh]bq_kdh]h�ZgZebaZ

ih\_joghklguo� \h^� b� ^hgguo� hleh`_gbc�� �F��� =b^jhf_l_hba^Zl�� �����

K�����²����

Dh]Zg�R��B��<h^hjhkeb�b�\ukrb_�\h^gu_�jZkl_gby�\�mkeh\byo

Zgljhih]_ggh]h� w\ljhnbjh\Zgby� \h^h_fh\� ��� ;hlZgbq_kdbc� `mjgZe�

������L��������������K������²�����

Dhdbg�D��:��H�jheb�ih]jm`_gguo�fZdjhnblh\�\�kZfhhqbs_gbb

\h^u� ���Ljm^u� �<k_khxagh]h� ]b^jh[bheh]bq_kdh]h�h[s�\Z�� ������L�� ���

K����²����

Dhe_kgbdh\�;��I��Hq_jd�jZklbl_evghklb�Q_ey[bgkdhc�h[eZklb���

NehjZ�b�e_kgZy�jZklbl_evghklv�Bevf_gkdh]h�]hkm^Zjkl\_ggh]h�aZih\_^-
gbdZ�bf��<��B��E_gbgZ� ��Ljm^u�Bevf_gkdh]h�]hkm^Zjkl\_ggh]h�aZih\_^-
gbdZ�bf��<��B��E_gbgZ���<ui��9,,,���K\_j^eh\kd���������K��105—129.

DhjqZ]bg� :�� :�� Kljh_gb_� jZklbl_evguo� khh[s_kl\� ���Ihe_\Zy

]_h[hlZgbdZ���E����������L������K���²�����

Dhj_eydh\Z�B��E��JZklbl_evghklv�Dj_f_gqm]kdh]h�\h^hojZgbeb�

sZ���Db_\�������������k�

Djueh\�:��=��@bag_ggu_�nhjfu�e_kguo�nblhp_ghah\�� �E��GZm-
dZ�������������k�

Dmlh\Z�L��G��Nhjfbjh\Zgb_�\h^ghc�b�ijb[j_`gh\h^ghc�jZklb-
l_evghklb�gZ�Ju[bgkdhf� \h^hojZgbebs_� ���Ju[bgkdh_� \h^hojZgbebs_�

F��FHBI���������Q������K����²���

Dmlh\Z� L�� G�� Wdheh]bq_kdZy� oZjZdl_jbklbdZ� jZkl_gbc� ahgu

\j_f_ggh]h� aZlhie_gby� Ju[bgkdh]h� \h^hojZgbebsZ� //� �Ljm^u�>Zj\bg-
kdh]h�]hk��aZih\_^gbdZ�����������<ui������K�����²����

Dmlh\Z�L��G��JZklbl_evghklv�Frbqbgkdh]h� aZeb\Z� ���Ijbjh^-
gu_�j_kmjku�Fheh]h�R_dkgbgkdhc�gbabgu��Ju[bgkdh_�\h^hojZgbebs_

�Ljm^u�>Zj\bgkdh]h�]hk��aZih\_^gbdZ���<ui���������<heh]^Z���������Q��,,,�

K����²����

EZ\j_g_gdh�?��F���K\_rgbdh\Z�<�F��H[�hkgh\guo�gZijZ\e_gbyo

bamq_gby� wdh[bhfhjn� \� jZklbl_evghf� ihdjh\_� ��� Hkgh\gu_� ijh[e_fu

kh\j_f_gghc�]_h[hlZgbdb���E����������K���²��

EZfi_jl�D���@bagv�ij_kguo�\h^���K��I[��������������k�

E_ibeh\Z�=��D��Bgkljmdpby�^ey�ihe_\h]h�bkke_^h\Zgby�\ukr_c

\h^ghc�jZklbl_evghklb� ���Bgkljmdpbb�ih�[bheh]bq_kdbf�bkke_^h\Zgbyf

\h^���E����������Q�����jZa^_e�:��\ui���������k�

Ebibg�:��B��Ij_kgu_� \h^u� b� bo�`bagv�� �F���Mqi_^]ba�� �����

����k�

EmdbgZ�?�� �<���GbdblbgZ�B�� =��Wdheh]bq_kdZy� deZkkbnbdZpby

\ukr_c� \h^ghc� jZklbl_evghklb� ��� ;bheh]bq_kdb_� hkgh\u� ih\ur_gby
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ijh^mdlb\ghklb�b�hojZgu�e_kguo��em]h\uo�b�\h^guo�nblhp_ghah\�=hjv-
dh\kdh]h�Ih\he`vy���=hjvdbc���������<ui�����K����²���

EmdbgZ�E��N���Kfbjgh\Z�G��G��Nbabheh]by�\ukrbo�\h^guo�jZk-
l_gbc���Db_\��GZmdh\Z�^mfdZ�������������k�

Ex[bfh\Z�K��:���Q_[hlbgZ�F��Y��FZdjhnblu�;_ehyjkdh]h�\h-
^hojZgbebsZ� ���<h^gu_� wdhkbkl_fu�MjZeZ�� bo� hojZgZ� b� jZpbhgZevgh_

bkihevah\Zgb_���K\_j^eh\kd���������K�����

FZdjhnblu�²�bg^bdZlhju�baf_g_gbc�ijbjh^ghc�kj_^u���Db_\�

1993.  413 k�
FZdjmrbg�:��<��;b[ebh]jZnbq_kdbc�mdZaZl_ev�ih�l_f_�©;bheh-

]bq_kdbc� ZgZeba� dZq_kl\Z� \h^ª� k� ijbeh`_gb_f� kibkdZ� hj]Zgbafh\� ²

bg^bdZlhjh\�aZ]jyag_gby���E�������������k�

FZjdh\�<��F���;_ey_\Z�<��B���Ihih\Z�G��D�� �JZklbl_evghklv�\h-
^h_fh\�j_d�<he]b�b�DZfu�\�ij_^_eZo�L:KKJ� ���Mq_gu_�aZibkdb�DZaZg-
kdh]h�mg�lZ���L�������dg�����;hlZgbdZ���DZaZgv�������������k�

FZjlug_gdh�<��I��AZjZklZgb_�b�ijh^mdlb\ghklv�fZdjhnblh\�\

\h^h_fZo�;_ehjmkkdh]h�Ihha_jvy� ���I_j\Zy�<k_khxagZy�dhgn_j_gpby�ih

\ukrbf� \h^guf� b� ijb[j_`gh�\h^guf� jZkl_gbyf� �L_a. ^hde���� � ;hjhd�
�������K����²���

F_gvrbdh\� =��B�� ?kl_kl\_ggh_� aZjZklZgb_� l_ogh]_gguo� \h^h-
_fh\�gZ�^jZ`guo�iheb]hgZo��Kj_^gbc�MjZe�����<h^gu_�wdhkbkl_fu�MjZ-
eZ��bo�hojZgZ�b�jZpbhgZevgh_�bkihevah\Zgb_���K\_j^eh\kd���������K������

F_j_`dh�:��B��Jhev�\ukrbo�\h^guo�jZkl_gbc�\�kZfhhqbs_gbb

\h^h_fh\����=b^jh[bheh]bq_kdbc�`mjgZe����������L������K�����²����

F_j_`dh� :�� B�� <ukrb_� \h^gu_� jZkl_gby� b� bo� agZq_gb_� ^ey

nhjfbjh\Zgby�dZq_kl\Z�\h^u������Ijh[e_fu�]b^jh[bheh]bb�b�Zev]heh]bb�

Db_\���������K����²���

Fhjhah\�G��<��Jhev�\ukr_c�\h^ghc�jZklbl_evghklb�\�[Zdl_jb-
Zevghf�kZfhhqbs_gbb�ijbjh^guo�\h^�hl�g_nlb�b�g_nl_ijh^mdlh\�� �:\-
lhj_n��^bkk��«�dZg^��[bhe��gZmd�������������k�

Fhjhah\�G��<��Ijbf_g_gb_�fZdjhnblh\�^ey�hqbs_gby�ih\_jo-
ghklguo� \h^�hl�m^h[j_gbc�� kfu\Z_fuo� k� k_evoham]h^bc� ���I_j\Zy�<k_-
khxagZy� dhgn_j_gpby� ih� \ukrbf� \h^guf� b� ijb[j_`gh�\h^guf� jZkl_-
gbyf��L_a. ̂ hde�����;hjhd���������K����²����

Fw]ZjjZg�W��Wdheh]bq_kdh_�jZaghh[jZab_�b�_]h�baf_j_gb_�� �F�

Fbj�������������k�

G_[hevkdbgZ�L��D��JZklbl_evghklv�f_edh\h^bc�<he]h]jZ^kdh]h

\h^hojZgbebsZ� ��� Ju[hohayckl\_ggh_� agZq_gb_� f_edh\h^bc� \he`kdbo

\h^hojZgbebs���Ba\_klby�=hkGBHJO���E����������L�������K�����²����

Ghkdh\�:��:��JZklbl_evghklv�\h^h_fh\�^_evlu�j_db�Beb�b�ijh-
]ghabjh\Zgb_�__�kf_g�\�k\yab�k�khhjm`_gb_f�DZiqZ]Zckdh]h�\h^hojZgb-
ebsZ����L_a. ̂ hde��gZ�,�<k_khxaghc�dhgn_j_gpbb�©JZklbl_evghklv�j_qguo
ihcf��f_lh^u� __� bamq_gby� � b� \hijhku� jZpbhgZevgh]h� bkihevah\Zgbyª�

MnZ���������K����²���

Hkbih\� K�� D�� Hlq_l� ih� ]b^jh[bheh]bq_kdhfm� bamq_gbx� ha_j

Bevf_gkdh]h�aZih\_^gbdZ���FbZkk��������Jmdhibkv���:job\�B=A������k�
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IZiq_gdh\�<��=��OZjZdl_jbklbdZ� \ukr_c� \h^ghc� jZklbl_evgh-
klb�j_d�Kj_^g_]h�Ih\he`vy���>bkk_jlZpby�gZ�khbkdZgb_�mq_ghc�kl_i_gb

dZg^b^ZlZ�[bheh]bq_kdbo�gZmd���DZaZgv�������������k�

IZiq_gdh\�<��=��H�deZkkbnbdZpbb�fZdjhnblh\�\h^h_fh\�b�\h^-
ghc�jZklbl_evghklb����Wdheh]by����������������K���²���

I_k_gdh�X��:��Ijbgpbiu�b�f_lh^u�dhebq_kl\_ggh]h�ZgZebaZ�\

nZmgbklbq_kdbo�bkke_^h\Zgbyo���F���GZmdZ������������k�

I_ljh\�K��K��Wdheh]h�nblhp_ghlbq_kdbc� ZgZeba� b� bg^bdZpb-
hggh_� agZq_gb_� khh[s_kl\�fZdjhnblh\� \h^h_fh\� [Zkk_cgZ� j_db�;_ehc�

:\lhj_n��^bkk��«�dZg^��[bhe��gZmd���>g_ijhi_ljh\kd������������k�

I_ljh\Z�B��:��<ukrZy� \h^gZy� jZklbl_evghklv� \� jZaghlbiguo

ha_jZo�X`gh]h� MjZeZ� ��� I_j\Zy� <k_khxagZy� dhgn_j_gpby� ih� \ukr_c

\h^ghc�b�ijb[j_`gh�\h^ghc�jZklbl_evghklb�� �L_a. ^hde���� �;hjhd�� �����
K����²���

I_ljh\Z�B��:��<ukrZy�\h^gZy�jZklbl_evghklv�b�__�ijh^mdpby���

Wdheh]h�ijh^mdpbhggu_�hkh[_gghklb�ha_j�jZaebqguo�eZg^rZnlh\�X`-
gh]h�MjZeZ���E����������K����²����

I_ljh\Z� B�� :�� <ukrZy� \h^gZy� jZklbl_evghklv� ha_j�X`gh]h

MjZeZ� \� jZaebqghc� kl_i_gvx� fbg_jZebaZpbb� ��� =b^jh[bheh]bq_kdbc

`mjg����������L������������K����²���

Ih^e_kguc�:��<��D�oZjZdl_jbklbd_�ha_j�:j]Zyrkdh]h�dZglhgZ�b

ju[gh]h�gZ�gbo�ohayckl\Z���>hdeZ^�gZ�aZk_^Zgbb�;Zrdbjkdh]h�dhfbl_lZ

:G� KKKJ� ��� fZjlZ� ����� ]�� ��� Ohayckl\h� ;Zrdbjbb�� � ������ ��� �²��

K�����²����

Ih^e_kguc�:��<���LjhbpdZy�<��B��Bevf_gkdb_�ha_jZ�b�bo�ju[h-
ohayckl\_ggZy� hp_gdZ� ���Ljm^u�MjZevkdh]h� hl^_e_gby�<k_khxagh]h�gZ-
mqgh�bkke_^h\Zl_evkdh]h� bg�lZ� ha_jgh]h� b� j_qgh]h� ju[gh]h� ohayckl\Z�

K\_j^eh\kd��������L������K�����²����

IhieZ\kdZy� =�� B�� Wdheh]by� jZkl_gbc�� � F��� Kh\_lkdZy� gZmdZ�

1948.  295 k�
IhlZih\�:��:��<hijhku�nbabheh]bb�b� wdheh]bb�ih]jm`_gguo

]b^jhnblh\� ��� Mki_ob� kh\j_f_gghc� [bheh]bb�� ������ L�� ���� \ui�� ��

K�����²����

IhlZih\�:��:��JZkij_^_e_gb_� ]b^jhnblh\�gZ� \h^hojZgbebsZo

<he]h�>hgkdh]h� dZgZeZ� ��� Ljm^u� <k_khxagh]h� ]b^jh[bheh]bq_kdh]h

h[s�\Z����������L��O,���K�����²����

JZf_gkdbc�E��=��<h^gZy�b�[_j_]h\Zy�jZklbl_evghklv����Ijh]jZffu

^ey�[hlZgbdh�]_h]jZnbq_kdbo�bkke_^h\Zgbc���K��I[����������<ui���������k�

JZkihih\�B��F��<ukrZy�\h^gZy�jZklbl_evghklv�ro_jgh]h�jZc-
hgZ�EZ^h`kdh]h�ha_jZ� ���Dhfie_dkgu_�bkke_^h\Zgby�ro_jghc�qZklb�EZ-
^h`kdh]h�ha_jZ���F�-E���������K�����²����

JZkihih\�B��F��H[�hkgh\guo�ihgylbyo�b�gZijZ\e_gbyo�]b^jh-
[hlZgbdb� \�Kh\_lkdhf�Khxa_� ���Mki_ob� kh\j_f_gghc� [bheh]bb�� � �����

L������\ui������K�����²����

JZkihih\�B��F��<Z`g_crb_�aZ^Zqb�kh\_lkdhc�]b^jh[hlZgbdb� ��

Ijh[e_fu�kh\j_f_gghc�[hlZgbdb���F��E����������K�����²����
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JZkihih\ B�� F�� <ukrZy� \h^gZy� jZklbl_evghklv� EZ^h`kdh]h

ha_jZ����JZklbl_evgu_�j_kmjku�EZ^h`kdh]h�ha_jZ���E����������K����²���

JZkihih\�B��F��G_dhlhju_�khh[jZ`_gby�ih�l_jfbgheh]bb�ijb-
f_gbl_evgh� d� ]b^jh[hlZgbq_kdbf�bkke_^h\Zgbyf�gZ�Hg_`kdhf�ha_j_� ��

Ij_^\Zjbl_evgu_�j_amevlZlu�jZ[hl� dhfie_dkghc� wdki_^bpbb�ih�bkke_-
^h\Zgbx�Hg_`kdh]h�ha_jZ���I_ljhaZ\h^kd���������<ui������K����²����

JZkihih\�B��F��FZdjhnblu�Hg_`kdh]h� ha_jZ� ���JZklbl_evguc

fbj�Hg_`kdh]h�ha_jZ���E����������K����²���

JZkihih\� B�� F�� <ukrZy� \h^gZy� jZklbl_evghklv� eblhjZevghc

ahgu�Hg_`kdh]h�ha_jZ� ���EblhjZevgZy� ahgZ�Hg_`kdh]h�ha_jZ�� �E��� �����

K�����²����

JZkihih\�B��F��FZdjhnblu�� \ukrb_� \h^gu_�jZkl_gby� �hkgh\-
gu_�ihgylby�����I_j\Zy�<k_khxagZy�dhgn_j_gpby�ih�\g_rgbf�\h^guf�b

ijb[j_`gh\h^guf�jZkl_gbyf���L_a. ̂ hde�����;hjhd���������K����²���

Jhkkhebfh�E��E���N_^hjh\Z� ?��B��Heb]hljhnby� ha_j�X`gh]h

MjZeZ����:gljhih]_gguc�nZdlhj�\�jZa\blbb�ha_j���F����������K���²���

K_f_glh\kdbc�<��Ha_jZ�b�j_db�Bevf_gkdh]h�oj_[lZ� ���AZibkdb

]_h]jZnbq_kdh]h�dZ[bg_lZ�DZaZgkdh]h�mg�lZ�����������������K����²���

K_f_glh\kdbc�<��=hjgu_�ha_jZ�MjZeZ� � ���Ba\_klby�bfi_jZlhj-
kdh]h�Jmkkdh]h�]_h]jZnbq_kdh]h�h[s�\Z����������L������\ui������K����²����

K_fbg�<��:���Nj_cg^ebg]�:��<���FZdjhnblu�b�bo�f_klh�\�kbkl_f_

wdheh]bq_kdh]h� fhgblhjbg]Z� ��� GZmqgu_� hkgh\u� [bhfhgblhjbg]Z� ij_-
kgh\h^guo�wdhkbkl_f����Ljm^u�kh\_lkdh�njZgpmakdh]h�kbfihabmfZ�� �:k-
ljZoZgv�� KKKJ�� �²��� k_gly[jy� ����� ]�� � E��� =b^jhf_l_hba^Zl�� �����

K����²����

K_j]__\Z�E��<���R_jfZg�W��W��=b^jhobfbq_kdZy�oZjZdl_jbklbdZ

��� Wdheh]h�ijh^mdpbhggu_� hkh[_gghklb� ha_j� jZaebqguo� eZg^rZnlh\

X`gh]h�MjZeZ���E���GZmdZ���������K���²���

K_j_[jydh\� B�� =�� Wdheh]bq_kdZy� fhjnheh]by� jZkl_gbc�� � F��

�����������k�

K_j_[jydh\� B�� =��@bag_ggu_� nhjfu� \ukrbo� jZkl_gbc� b� bo

bamq_gb_�����Ihe_\Zy�]_h[hlZgbdZ���F���E�����������L������K�����²����

K_j_gvdZy�?��I��Obfbq_kdbc�khklZ\�\h^u�Dbk_]Zq�FbZkkh\kdhc

ha_jghc�kbkl_fu�\�abfgbc�i_jbh^����<h^gu_�b�hdheh\h^gu_�wdhkbkl_fu

Bevf_gkdh]h�aZih\_^gbdZ���?dZl_jbg[mj]���������K����²���

Kbfhgh\�:��B��=hjgu_�ihjh^u� ���Bevf_gkdbc�aZih\_^gbd�� �Q_-
ey[bgkd��Q_ey[]ba���������K����²���

Khjhdbg�B��G��Fhjnhf_ljby�ha_j�b�bo� \g_rgbc� \h^hh[f_g� ��

EZg^rZnguc�nZdlhj�\�nhjfbjh\Zgbb� ]b^jheh]bb�ha_j�X`gh]h�MjZeZ�

E���GZmdZ����������K����²���

KhjhdbgZ�G��;���>\bgkdZy�K��:���Fhjhah\Z�=��<��Jhev�^bgZfbq_-
kdh]h�nZdlhjZ�\�jZkij_^_e_gbb�\ukr_c�\h^ghc�jZklbl_evghklb�gZ�\h^h-
ojZgbebsZo� �gZ�ijbf_j_�DZfkdbo�� ���<ukrb_�\h^gu_�b�ijb[j_`gh\h^-
gu_�jZkl_gby���Db_\���������K����²���

Kl_iZgh\bq_g_� <�� <ebygb_� aZ]jyag_gby� \h^u� gZ� nehjbklbq_-
kdbc� khklZ\� fZdjhnblh\� ha_j� ���Nhjfbjh\Zgb_� jZklbl_evgh]h� ihdjh\Z

ijb�hilbfbaZpbb�eZg^rZnlZ���<bevgxk��������K�����²����
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KmdZq_\�<��G��G_dhlhju_�h[sb_�l_hj_lbq_kdb_�\hijhku�nblh-
p_gheh]bb����<hijhku�[hlZgbdb���<ui������F�²E���������K����²���

LZlm[Z_\�L��L��NehjZ�b�jZklbl_evghklv�\h^h_fh\�Kj_^g_c�:abb

b�bo�bkihevah\Zgb_�\�gZjh^ghf�ohayckl\_���LZrd_gl�������������k�

LZmkhg�:��H��=b^jh[bheh]by�Bvf_gkdbo�ha_j�b�bo�ju[hohayckl-
\_ggZy�hp_gdZ��FbZkk��B=A��������Jmdhibkv��:job\�B=A�������k�

N_^q_gdh�;��:���Ne_jh\�:��<��<h^gZy�nehjZ�?\jhi_ckdhc�Jhk-
kbb���F�������������k�

N_^q_gdh�;��:��;bheh]by�\h^guo�jZkl_gbc���F���E��������������k�

Nhjr�E��N���<Zj_gph\�E��G��L_jfbq_kdbc�j_`bf�b�l_ieh\hc�[Z-
eZgk� ���EZg^rZnguc�nZdlhj�\�nhjfbjh\Zgbb� ]b^jheh]bb�ha_j�X`gh]h

MjZeZ���E���GZmdZ�����������K�����²����

OwkeZf�K��F��FZdjhnblu�b�dZq_kl\h�\h^hlhdZ����GZmqgu_�hkgh-
\u�dZq_kl\Z�ih\_joghklguo�\h^�ih�]b^jh[bheh]bq_kdbf�ihdZaZl_eyf��E��

�������K�����²����

Q_j_iZgh\�K��D��Khkm^bklu_�jZkl_gby�KKKJ��E���GZmdZ�� �����

510 k�
RZjdbg_g_�B��<�� JZklbl_evghklv� b� lbiu� aZjZklZgby� ha_j�Eb-

lh\kdhc�KKJ� ���I_j\Zy�\k_khxagZy�dhgn_j_gpby�ih�\g_rgbf�\h^guf�b

ijb[j_`gh\h^guf�jZkl_gbyf��L_a. ̂ hde�����;hjhd���������K�����²����

R_ggbdh\�:��I��Wdheh]by�jZkl_gbc���F��������������k�

R_ggbdh\�:��I��D�kha^Zgbx�_^bghc�_kl_kl\_gghc�deZkkbnbdZpbb

jZklbl_evghklb�����Ijh[e_fu�[hlZgbdb���F���E����������L������K�����²����

R_ggbdh\�:��I��<\_^_gb_�\�]_h[hlZgbdm���E��������������k�

S_edZgh\p_\�I��Y��H�g_dhlhjuo�ha_jZo�\�[Zkk_cg_�j_db�FbZkk

X`gh]h�MjZeZ����A_fe_\_^_gb_����������Dg��,,���,,,���K����²���

Wda_jp_\�<��:��DeZkkbnbdZpby�jZklbl_evguo�]jmiibjh\hd�ahgu

\j_f_ggh]h�aZlhie_gby�M]ebqkdh]h�\h^hojZgbebsZ� ���;xee_l_gv��Bg�lZ

[bheh]bb�\h^hojZgbebs�:G�KKKJ�����������������K����²���

Wda_jp_\�<��:��NehjZ�B\Zgvdh\kdh]h� \h^hojZgbebsZ� ���JZklb-
l_evghklv�<he`kdbo�\h^hojZgbebs���F���E����������K�����²����

Wdheh]h�ijh^mdpbhggu_� hkh[_gghklb� ha_j� jZaebqguo� eZg^-
rZnlh\�X`gh]h�MjZeZ���E��GZmdZ�������������k�
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�Ijbeh`_gb_��

�:GGHLBJH<:GGUC�KIBKHD�F:DJHNBLH<�HA?J
BEVF?GKDH=H�A:IH<?>GBD:

&HKM>BKLU?��J:KL?GBY


K_f_ckl\h�Thelypteridaceae Pichi Sermolli²�L_ebil_jbkh\u_
1. 7KHO\SWHULV�SDOXVWULV�6FKRWW�²�Sblh\gbd�[hehlguc��=b]jhnbl�

H[uq_g�gZ�ha_jguo�kieZ\bgZo�

K_f_ckl\h�(TXLVHWDFHDH�/��&��5LFK��²�O\hsh\u_
2. (TXLVHWXP� IOXYLDWLOH� /��²�O\hs� lhiyghc�� �GbadhljZ\guc� ]_-

ehnbl��QZklh�\klj_qZ_lky�gZ�f_edh\h^vyo�\�aZeb\Zo��gZ�beb-
kluo�]jmglZo��Bgh]^Z�h[jZam_l�aZjhkeb�

K_f_ckl\h�7\SKDFHDH�-uss.�²�Jh]hah\u_
3. 7\SKD�DQJXVWLIROLD�/��²�Jh]ha�madhebklguc�� �<ukhdhljZ\guc

]_ehnbl��IjhbajZklZ_l�gZ�kieZ\bgZo�b�\�ijb[j_`ghc�ihehk_

gZ�f_edh\h^vyo��g_j_^hd�\h�fgh]bo�ha_jZo�

4. 7��ODWLIROLD�/��²�J��rbjhdhebklguc���<ukhdhljZ\guc�]_ehnbl�

H[uq_g�gZ�kieZ\bgZo�b�ih�hdjZbgZf�[hehl��h[jZam_l�khh[s_-
kl\Z�

5. 7��OD[PDQLL�/HSHFK��²�3��EZdkfZgZ���<ukhdhljZ\guc�]_ehnbl�

Ih�^Zgguf�?��<��>hjh]hklZckdhc�hlf_q_g�gZ�k_\_jghf�[_j_]m

ha��Kbjbddmev�b�gZ�[_j_]m�ha��;��Dbk_]Zq�[eba�dhj^hgZ�

K_f_ckl\h�6SDUJDQLDFHDH Rudolphi��²�?`_]heh\gbdh\u_
6. 6SDUJDQLXP� VLPSOH[� +XGV�� ²� ?`_]heh\gbd� ijhklhc�� Gbadh-

ljZ\guc� ]_ehnbl�� G_j_^hd� \� f_edh\h^guo� aZeb\Zo�� bgh]^Z

h[jZam_l�aZjhkeb�

7. S. erectum L��²�?��ijyfhc�� �GbadhljZ\guc�]_ehnbl��LZf�`_�

]^_�ij_^u^msbc�\b^��gh�]hjZa^h�j_`_�

8. 6��IULHVLL�%HXUO��²�?��NjbkZ���GbadhljZ\guc�]_ehnbl��Ih�^Zg-
guf�?��<��>hjh]hklZckdhc�hlf_q_g�\�ha��Bevf_gkdh_�

9. S. minimum Wallr��²�?��fZe_gvdbc��GbadhljZ\guc� ]_ehnbl�

Ih� ^Zgguf� ?�� <�� >hjh]hklZckdhc� kh[jZg� gZ� =m^dh\kdhf

ijm^m�

K_f_ckl\h�3RWDPRJHWRQDFHDH Dumort ��²�J^_klh\u_
10. 3RWDPRJHWRQ� ILOLIRUPLV� 3HUV��²� J^_kl� gbl_\b^guc��Ijbdj_i-

e_gguc� ih]jm`_gguc� ]b^jhnbl��Hlf_q_g� \h�fgh]bo� ha_jZo

gZ�]em[bg_�^h���f�

11. 3�� SHFWLQDWXV� /�� ²� J�� ]j_[_gqZluc�� �Ijbdj_ie_gguc� ih]jm-
`_gguc�]b^jhnbl��QZklh�ijhbajZklZ_l�gZ�bebkluo�]jmglZo�gZ

]em[bg_��²����f��Bgh]^Z�h[jZam_l�aZjhkeb�

12. 3�� FULVSXV� /��²� J�� dmjqZ\uc��Ijbdj_ie_gguc� ih]jm`_gguc

]b^jhnbl��<klj_qZ_lky�g_qZklh��gZ�]em[bg_��²��f�
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13. 3�� FRPSUHVVXV�/��²�J�� kiexkgmluc�� �Ijbdj_ie_gguc�ih]jm-
`_gguc�]b^jhnbl��<oh^bl�\�khklZ\�jZaebqguo�jZklbl_evguo

khh[s_kl\�gZ�]em[bg_����²��f�

14. 3�� IULHVVL� 5XSU��²� J��NjbkZ�� �Ijbdj_ie_gguc� ih]jm`_gguc

]b^jhnbl��H[uq_g�gZ�f_edh\h^vyo�

15. 3�� REWXVLIROLXV�0HUW��²�J�� lmihebklguc� Ijbdj_ie_gguc�ih-
]jm`_gguc�]b^jhnbl��J_^hd��\�aZeb\Zo�gZ�]em[bg_��²����f�

16. 3��SXVLOOXV�/��²�J��fZe_gvdbc���Ijbdj_ie_gguc�ih]jm`_gguc

]b^jhnbl��J_^hd��gZ�f_edh\h^vyo�\�aZeb\Zo�

17. 3�� DOSLQXV� %DOELV��²�J�� Zevibckdbc�� �Ijbdj_ie_gguc�ih]jm-
`_gguc�]b^jhnbl��Ih�^Zgguf�?��<��>hjh]hklZckdhc�g_j_^hd

\�jZaebqguo�\h^h_fZo��GZfb�g_�h[gZjm`_g�

18. 3��JDPLQHXV�/��²�J��aeZdh\uc�Ijbdj_ie_gguc�ih]jm`_gguc

]b^jhnbl��Ih�^Zgguf�?��<��>hjh]hklZckdhc�baj_^dZ�\klj_qZ-
_lky� \� g_[hevrbo� \h^h_fZo� k� j_adh� i_j_f_gguf� j_`bfhf

m\eZ`g_gby�

19. 3�� QDWDQV� /��²� J�� ieZ\Zxsbc�� �Ijbdj_ie_gguc� ]b^jhnbl� k

ieZ\Zxsbfb�ebklvyfb��H[uq_g�\�aZeb\Zo�gZ�]em[bg_���f�gZ

bebkluo�]jmglZo�

20. 3�� OXFHQV�/��²�J��[e_klysbc�� �Ijbdj_ie_gguc�ih]jm`_gguc

]b^jhnbl��H^bg�ba�kZfuo�jZkijhkljZg_gguo�j^_klh\��H[jZ-
am_l�aZjhkeb�gZ�]em[bg_��²��f��gZ�i_kqZguo�b�bebkluo�]jmg-
lZo�

21. 3�� SUDHORQJXV�:XOI��²�J�� ^ebgg_crbc�� �Ijbdj_ie_gguc�ih-
]jm`_gguc�]b^jhnbl��Hlf_q_g�\�jZaebqguo�ha_jZo�

22. 3�� SHUIROLDWXV� /�� ²� J�� kl_[e_h[t_fexsbc�� �Ijbdj_ie_gguc

ih]jm`_gguc�]b^jhnbl��H[uq_g�\h�\k_o�ha_jZo��H[jZam_l�aZ-
jhkeb�gZ�]em[bg_��²����f�gZ�i_kqZguo�]jmglZo�

�K_f_ckl\h�=DQQLFKHOOLDFHDH�'XPRUW��²�PZggbd_eb_\u_
23. =DQQLFKHOLD� SDOXVWULV� /�� ²�PZggbd_eby� [hehlgZy�� �Ijbdj_i-

e_gguc� ih]jm`_gguc� ]b^jhnbl�� Ih� ^Zgguf ?�� <�� >hjh]h-
klZckdhc�hlf_q_gZ�\�RlZgghc�b�Gyr_\kdhc�dmjvyo�ha��;��Fb-
Zkkh\h�

K_f_ckl\h�1DMDGDFHDH Juss. ²�GZy^h\u_
24. Najas flexilis Willd. ²�GZy^Z�]b[dZy��Ih]jm`_gguc�ijbdj_i-

e_gguc�]b^jhnbl��H[gZjm`_gZ�D��<��=hjgh\kdbf�\�ha��;��Fb-
Zkkh\h�gZ� ]em[bg_� �²��f� \� aZjhkeyo� j^_klh\� [e_klys_]h� b

kl_[e_h[t_fexs_]h�

K_f_ckl\h�$OLVPDWDFHDH�Vent. ²�QZklmoh\u_
25. $OLVPD�SODQWDJR�DTXDWLFD�/��²�QZklmoZ�ih^hjh`gbdh\Zy��Gba-

dhljZ\guc�]_ehnbl��H[uqgZ�ih�aZ[hehq_gguf�[_j_]Zf�ha_j�

26. $�� JUDPLQHXP� /HM�� ²� Q�� aeZdh\Zy�� �GbadhljZ\guc� ]_ehnbl�

QZklh�\klj_qZ_lky�\�ha��;��FbZkkh\h��\�aZeb\Zo��ih�hlf_eyf�
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27. 6DJLWWDULD�VDJLWWLIROLD�/��²�Klj_ehebkl�klj_ehebklguc��Gbadh-
ljZ\guc� ]_ehnbl�� H^bghqgh� beb� g_[hevrbfb� dmjlbgZfb

ijhbajZklZ_l�\�aZeb\Zo�gZ�]em[bg_�����f�gZ�i_kqZguo�b�beb-
kluo�ihq\Zo�

28. 6��QDWDQV�3DOO��²�K��ieZ\Zxsbc���GbadhljZ\guc�]_ehnbl��H[gZ-
jm`_g�\�ha��Bevf_gkdh_�gZ�]em[bg_�����f���Ih�^Zgguf�?��<��>h-
jh]hklZckdhc��

K_f_ckl\h�%XWRPDFHDH�L. C. Rich. �²�KmkZdh\u_
29. %XWRPXV� XPEHOODWXV� /��²�KmkZd� ahglbqguc�� �GbadhljZ\guc

]_ehnbl��<klj_qZ_lky�^h\hevgh�qZklh�ih�i_kqZguf�b�beh\Z-
luf�hlf_eyf�ha_j�

K_f_ckl\h�+\GURFKDULWDFHDH�Juss��²�<h^hdjZkh\u_
30. 6WUDWLRWHV� DORLGHV� /��²�L_ehj_a� Zehw\b^guc�� �K\h[h^gh� ieZ-

\Zxsbc� ]b^jhnbl��fh`_l� mdhj_gylvky��H^bg� ba� kZfuo� jZk-
ijhkljZg_gguo� p_ghahh[jZah\Zl_e_c�� H[jZam_l� khh[s_kl\Z

gZ�bebkluo�]jmglZo�\^hev�aZ[hehq_gguo�[_j_]h\�b�kieZ\bg�\

aZeb\Zo�gZ�]em[bg_��²��f�

31. +\GURFKDULV� PRUVXV�UDQDH� /�� ²� <h^hdjZk� h[udgh\_gguc�

K\h[h^gh�ieZ\Zxsbc�gZ�ih\_joghklb�]b^jhnbl��H[gZjm`_g

\h�\k_o�ha_jZo��ih�hdjZbgZf�b�\�hdgZo�kieZ\bg�

32. (ORGHD� FDQDGHQVLV�0LF[��²�Weh^_y� dZgZ^kdZy��Ih]jm`_gguc

ijbdj_ie_gguc� ]b^jhnbl��QZklh�\oh^bl�\�khklZ\�jZklbl_ev-
guo�khh[s_kl\�gZ�jZaebqghc�]em[bg_�

K_f_ckl\h�3RDFHDH�%DUQKDUW�²�AeZdh\u_
33. 3KUDJPLWHV�DXVWUDOLV� �6DY���7ULQ��H[��6WHZG��²�Ljhklgbd�h[ud-

gh\_gguc�� <ukhdhljZ\guc� ]_ehnbl�� H[jZam_l� khh[s_kl\Z�

aZgbfZxsb_�kieZ\bgu�b�aZ[hehq_ggu_�mqZkldb�[_j_]Z��QZklh

ijhbajZklZ_l�b�gZ�hldjuluo�[_j_]Zo�

34. Calamagrostis langsdorffLL� �/LQN��7ULQ��²�<_cgbd�EZg]k^hjnZ�

=b]jhnbl��G_j_^hd�\�ijb[j_`ghc�ihehk_�

35. 3KDODURLGHV�DUXQGLQDFHD��/���5DXVFKHUW�²�>\mdbklhqgbd�ljhkl-
gbdh\uc��<ukhdhljZ\guc�]_ehnbl��H[uq_g�ih�[_j_]Zf�ha_j�

36. Scolochloa festucacea (Willd) Link — 7jhklygdZ� h\kyggbp_-
\b^gZy���<ukhdhljZ\guc�]_ehnbl��QZklh�\klj_qZ_lky�gZ�hlf_-
eyo�b�gZ�kieZ\bgZo�

37. *O\FHULD� DTXDWLFD� �/��� :KOE�� ²�FZggbd� \h^yghc�� � <ukhdh-
ljZ\guc�]_ehnbl��Baj_^dZ�ijhbajZklZ_l�ih�[_j_]Zf�ha_j�

K_f_ckl\h�&\SHUDFHDH�Juss��²�Hkhdh\u_
38. 6FLUSXV�ODFXVWULV�/��²�DZfur�ha_jguc��<ukhdhljZ\guc�]_eh-

nbl�� P_ghahh[jZah\Zl_ev�� h^gh� ba� h[uqguo� \ha^mrgh�

\h^guo�jZkl_gbc��gh�[hevrbo�iehsZ^_c�g_� aZgbfZ_l��Ij_^-
ihqblZ_l�]em[bgu����²����f�
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39. 6�� UDGLFDQV� 6FKNXKU��²�D�� mdhj_gyxsbcky�� �<ukhdhljZ\guc

]_ehnbl��Ih�^Zgguf�?��<��>hjh]hklZckdhc�hlf_q_g�baj_^dZ

ih� [_j_]Zf� ha_j� Kbjbddmev�� Bevf_gkdh_� b� gZ� Bevf_gkdhf

lhjnygbd_�

40. %ROERVFKRHQXV�PDULWLPXV��/���3DOO��²�Dem[g_dZfur�fhjkdhc�

=b]jhnbl��Hlf_q_g�h^bg�jZa�gZ�[_j_]m�ha��Kbjbddmev�?��<��>h�

jh]hklZckdhc�

41. (OHRFKDULV�SDOXVWULV� �/���5RHP�� HW�6FKDOW��²�;hehlgbpZ�[hehl-
gZy��=b]jhnbl��H[uqgZ�ih�hlf_eyf�ha_j��gZ�kieZ\bgZo�

42. (��PDPLOODWD�/LQGE�� ILO��²�;��khkhqdh\Zy�� �=b]jhnbl��LZf�`_�

]^_�ij_^u^msbc�\b^�

43. (��DFLFXODULV��/���5RHP��²�;��b]hevqZlZy���=b]jhnbl��<klj_qZ-
_lky�ih�hlf_eyf�ha_j��g_qZklh�

44. &DUH[�YHVLFDULD�/��²�HkhdZ�imaujqZlZy�

45. &��URVWUDWD�6WRNHV�²�H��\a^mlZy�

46. &��ULSDULD�*XUW��²�H��[_j_]h\Zy�

47. &��SVHXGRF\SHUV�/��²�H��eh`ghkul_\b^gZy�

48. &��FDQHVFHQV�/��²�H��k_jh\ZlZy�

49. &��ERKHPLFD�6HKUHE��²�H��[h]_fkdZy�

50. &��DWKHURLGHV�6SUHQJ��²�H��hklbklZy�

51. &��DFXWD�/��²�H��hkljZy�

52. &��GLDQGUD�6KDUDQN�²�H��^\mluqbgdh\Zy�

<k_� i_j_qbke_ggu_� \b^u� hkhd� y\eyxlky� ]b]jhnblZfb�

ijhbajZklZxl�ih� [_j_]Zf� ha_j��gZ� kieZ\bgZo��g_j_^dh� h[jZamxl

khh[s_kl\Z�

K_f_ckl\h�$UDFHDH�Juss��²�:jhb^gu_
53. &DOOD�SDOXVWULV�/��²�;_ehdjuevgbd�[hehlguc�� �GbadhljZ\guc

]_ehnbl�� >h\hevgh� qZklh� \klj_qZ_lky� m� djhfdb� \h^u�� gZ

kieZ\bgZo�

&_f_ckl\h�/HPQDFHDH�S. F. Gray��²�Jykdh\u_
54. /HPQD� WULVXOFD� /��²� JykdZ� lj_ojZa^_evgZy�� � =b^jhnbl�� k\h-

[h^gh�ieZ\Zxsbc�\�lhes_�\h^u��H[bevgh�jZa\b\Z_lky�\� aZ-
eb\Zo�

55. /��PLQRU�/��²�J��fZeZy�� �=b^jhnbl��k\h[h^gh�ieZ\Zxsbc�gZ

ih\_joghklb�\h^u��LZf�`_��]^_�ij_^u^msbc�\b^�

56. 6SLURGHOD� SRO\UKL]D� �/��� 6FKOHLG�� ²�Fgh]hdhj_ggbd� h[udgh-
\_gguc��=b^jhnbl��k\h[h^gh�ieZ\Zxsbc�gZ�ih\_joghklb�\h-
^u��LZf�`_���]^_�ij_^u^msbc�\b^��j_`_�

K_f_ckl\h�6DOLFDFHDH�Mirbel ��²�B\h\u_
57. Salix myrsinifolia Salisb.�²�B\Z�q_jg_xsZy�

58. �6��FDSUHD�/��²�B��dhavy�

59. 6��FLQHUHD�/��²�B��i_i_evgZy�

60. 6��OLYLGD�:KOE��²�B��kbg_\Zlh�k_jZy�
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61. 6��URVVLFD�1DV��²�B��jmkkdZy�

62. 6��GDV\FODGRV�:LPP��²�B��r_jklbklhih[_]Zy�

63. S. triandra L.�²�B��lj_oluqbgdh\Zy�

64. S. pentandra L.²�B��iylbluqbgdh\Zy��<k_�i_j_qbke_ggu_�\b-
^u�y\eyxlky�^j_\_kgufb�]b]jhnblZfb�b�\�lhc�beb�bghc�kl_-
i_gb�ijbmjhq_gu�d�[_j_]Zf�\h^h_fh\�b�ijb[j_`guf�[hehlZf

�ih�^Zgguf�?��<��>hjh]hklZckdhc��

K_f_ckl\h�%HWXODFHDH�S. F. Gray��²�;_j_ah\u_
65. $OQXV�JOXWLQRVD��/���*DHUWQ��²�HevoZ�q_jgZy���>j_\_kguc�]b]-

jhnbl��H[uqgZ�gZ�ijb[j_`guo�[hehlZo�

66. $�� LQFDQD� �/��� 0RHQFK�� ²� H�� k_jZy�� � >j_\_kguc� ]b]jhnbl�

IjhbajZklZ_l� m� djhfdb� \h^u�� ij_bfms_kl\_ggh� gZ� fbg_-
jZevguo�]jmglZo�

K_f_ckl\h�-XQFDFHDH�Juss��²�Kblgbdh\u_
67. -XQFXV�EXRQLXV�/��²�Kblgbd�`Z[bc��=b]jhnbl��>h\hevgh�qZk-

lh�\klj_qZ_lky�ih�hlf_eyf�ha_j�

68. J. alpinoarticulatus Chaix�²�K��Zevibckdbc�� �=b]jhnbl��Ih�^Zg-
guf

?�� <�� >hjh]hklZckdhc� h[uq_g� ih� hlf_eyf� ha_j� b� kujuf

em]Zf�

K_f_ckl\h�3RO\JRQDFHDH�Juss��²�=j_qbrgu_
69. 3RO\JRQXP�DPSKLELXP�/��²�=j_qboZ� a_fgh\h^gZy��Ijbdj_i-

e_gguc�]b^jhnbl�k�ieZ\Zxsbfb�ebklvyfb��H[uqgZ��g_j_^dh

h[jZam_l�aZjhkeb�gZ�]em[bg_��²����f�

70. 3��K\GURSLSHU�/��²�<h^yghc�i_j_p�

71. Rumex aquaticus�/��²�SZ\_ev�\h^yghc�

72. 5��PDULWLPXV�/��²�S��fhjkdhc��<k_�ljb�\b^Z�y\eyxlky�]b]jh-
nblZfb��g_j_^dh�\klj_qZxlky�\�nblhp_ghaZo�ijb[j_`ghc�ih-
ehku�

K_f_ckl\h�1\PSKDHaceae Salisb.�²�Gbfn_cgu_
73. Nuphar lutea (L.) Sw. — Dm[urdZ� `_elZy�� Ijbdj_ie_gguc

]b^jhnbl�k�ieZ\Zxsbfb�ebklvyfb��H^bg�ba�hkgh\guo�p_gh-
ahh[jZah\Zl_e_c��H[jZam_l�aZjhkeb�\�aZeb\Zo�gZ�]em[bg_��²

��f�ij_bfms_kl\_ggh�gZ�bebkluo�]jmglZo�

74. N. pumila (TimP���'&��²�D��fZeZy��Ijbdj_ie_gguc�]b^jhnbl

k�ieZ\Zxsbfb�ebklvyfb��<klj_qZ_lky�\f_kl_�k�ij_^u^msbf

\b^hf��gh�j_`_�

75. Nymphaea kDQGLGD J. et 3UHVO��²�Dm\rbgdZ�qbklh�[_eZy���Ijb-
dj_ie_gguc�]b^jhnbl�k�ieZ\Zxsbfb�ebklvyfb��Rbjhdh�jZk-
ijhkljZg_gZ�\h�\k_o�ha_jZo�\�aZeb\Zo�gZ�]em[bg_��²��f�

76. N. tetragona Georgi�²�D��fZeZy�� �Ijbdj_ie_gguc�]b^jhnbl�k

ieZ\Zxsbfb�ebklvyfb��LZf�`_��]^_�ij_^u^msbc�\b^��j_`_�
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K_f_ckl\h�&HUDWRSK\OODFHDH�S. F.  Gray.�²�Jh]hebklgbdh\u_
77. &HUDWRSK\OOXP� GHPHU]XP� /�� ²� Jh]hebklgbd� ih]jm`_gguc�

Ijbdj_ie_gguc� ih]jm`_gguc� ]b^jhnbl�� H[uq_g� \h� \k_o

ha_jZo��fh`_l�h[jZah\u\Zlv�aZjhkeb�

&_f_ckl\h�5DQXQFXODFHDH�-XVV��²�Exlbdh\u_
78. %DWUDFKLXP�FLUFLQDWXP��6LEWK���6SDFK��²�Exlbd�\h^yghc��Ijb-

dj_ie_gguc� ]b^jhnbl��QZklh� \klj_qZ_lky� \� aZeb\Zo� ha_j� gZ

bebkluo�]jmglZo�gZ�]em[bg_��²����f��bgh]^Z�h[jZam_l�aZjhk-
eb�

79. 5DQXQFXOXV� UHSWDQV� /�� ²� Exlbd� jZkijhkl_jluc�� =b]jhnbl�

Baj_^dZ�ijhbajZklZ_l�ih�hlf_eyf�ha_j��ih�^Zgguf�?��<��>h-
jh]hklZckdhc��

80. 5��VFHOHUDWXV�/��²�E��y^h\bluc��=b]jhnbl��D��<��=hjgh\kdbc

hlghkbl�wlhl�\b^�lZd`_�d�ijb[j_`gh�\h^guf�jZkl_gbyf��hl-
f_qZy�_]h�ih�[_j_]Zf�ha��;��FbZkkh\h�

81. 5��OLQJXD�/��²�Exlbd�^ebgghebklguc��=b]jhnbl��H[gZjm`_g

gZ�ijb[j_`guo�kieZ\bgZo�

K_f_ckl\h�%UDVVLFDFHDH�%XUQHWW�²�Dj_klhp\_lgu_
82. 5RULSD� SDOXVWULV� �/H\VV���%HVV��²�@_jmrgbd�[hehlguc�� �=b]-

jhnbl��G_j_^dh�\klj_qZ_lky�\�ijb[j_`ghc�ihehk_�

K_f_ckl\h�5RVDFHDH�-XVV��²�Jhahp\_lgu_
83. &RPDUXP� SDOXVWUH� /�� ²� KZ[_evgbd� [hehlguc�� =b]jhnbl�

H[uqgh_�jZkl_gb_�kieZ\bg�

K_f_ckl\h�&DOOLWULFKDFHDH�/LQk�²�;hehlgbdh\u_
84. &DOOLWULFKH� SDOXVWULV� /�� ²� ;hehlgbd� [hehlguc�� � Ijba_fguc

]_ehnbl��G_j_^dh�ijhbajZklZ_l�gZ�f_edh\h^vyo�gZ�i_kqZguo

]jmglZo�

85. &��DXWXPQDOLV�/��²�;��hk_ggbc�� �Ijba_fguc�]_ehnbl��LZf�`_

]^_�ij_^u^msbc�\b^�

K_f_ckl\h�(ODWLQDFHDH�Dumort ��²�Ih\hcgbqdh\u_
86. (ODWLQH� K\GURSLSHU�/��²�Ih\hcgbq_d� kh]gmlhk_fygguc��Ijb-

dj_ie_gguc�ih]jm`_gguc�]b^jhnbl��Ih�^Zgguf�?��<��>hjh-
]hklZckdhc� hlf_q_g� \� ha_jZo� ;�� Dbk_]Zq� b� ;��FbZkkh\h� gZ

beh\Zlh�i_kqZghf�]jmgl_�gZ�]em[bg_����²����f�

�K_f_ckl\h�/\WKUDFHDH�Jaume — >_j[_ggbdh\u_
87. /\WKUXP� VDOLFDULD� /�� ²� >_j[_ggbd� b\hebklguc�� � =b]jhnbl�

H[uq_g�gZ�kieZ\bgZo�b�\�ijb[j_`guo� aZjhkeyo�gZ�bebkluo

]jmglZo�

K_f_ckl\h�+DORUKDJDFHDH�R. Br.�²�KeZghy]h^gbdh\u_
88. 0\ULRSK\OOXP�VSLFDWXP�/��²�Mjmlv�dhehkbklZy���Ijbdj_ie_g-

guc�ih]jm`_gguc�]b^jhnbl��H[uqgZ�\h�\k_o�\h^h_fZo��H[-
jZam_l�khh[s_kl\Z�gZ�]em[bg_��²��f�
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K_f_ckl\h�+LSSXULGDFHDH�Link �²�O\hklgbdh\u_
89. +LSSXULV�YXOJDULV�/��²�<h^ygZy�khk_gdZ���GbadhljZ\guc�]_eh-

nbl��<klj_qZ_lky�g_qZklh�ih�[hehlbkluf�[_j_]Zf�gZ� lhjny-
gbkluo�]jmglZo�

K_f_ckl\h�$SLDFHDH�/LQGO��²�Ahglbqgu_
90. &LFXWD�YLURVD�/��²�<_o�y^h\bluc���=b]jhnbl��H[uq_g�gZ�ha_j-

guo�kieZ\bgZo�

91. 2HQDQWKH� DTXDWLFD� �/��� 3RLU��²�Hf_`gbd� \h^yghc��=b]jhnbl�

Ih�^Zgguf�?��<��>hjh]hklZckdhc�hlf_q_g�\�ha��Dhi_cdZ�b�\

hdj_klghklyo�k_e��FbZkkh\h�

&_f_ckl\h�3ULPXODFHDH�9HQW��²�I_j\hp\_lgu_
92. /\VLPDFKLD�YXOJDULV�/��²�<_j[_cgbd�h[udgh\_gguc�� � �=b]jh-

nbl��IjhbajZklZ_l�gZ�kieZ\bgZo�b�\�ijb[j_`ghc�ihehk_�

93. Naumburgia thyrsiflora (L.) ReichE�� ²� GZmf[mj]by� dbkl_�

p\_lgZy. =b]jhnbl��Ih�^Zgguf�?��<��>hjh]hklZckdhc�\klj_-
qZ_lky�\�ijb[j_`ghc�ihehk_�

K_f_ckl\h�0HQ\DQWKDFHDH�Dumort ��²�<Zolh\u_
94. 0HQ\DQWKHV� WULIROLDWD� /�� ²� <ZolZ� lj_oebklgZy�� =b]jhnbl�

H[uqgh_�jZkl_gb_�kieZ\bg�

K_f_ckl\h�/DPLDFHDH��/LQGO��²�=m[hp\_lgu_
95. Lycopus exaltatus L. fil. ²�Axagbd�\ukhdbc�� �=b]jhnbl��Ijh-

bajZklZ_l�\�ijb[j_`ghc�ihehk_��g_j_^hd�

96. 6FXWHOODULD�JDOHULFXODWD�/��²�Re_fgbd�h[udgh\_gguc��=b]jh-
nbl��<klj_qZ_lky�gZ�kieZ\bgZo�b�\�ijb[j_`ghc�ihehk_�

K_f_ckl\h�6FURSKXODULDVHDH�Juss��²�Ghjbqgbdh\u_
97. 3HGLFXODULV�SDOXVWULV�/��²�Fulgbd�[hehlguc��=b]jhnbl��H[u-

q_g�gZ�kieZ\bgZo�

K_f_ckl\h�/HQWLEXODULDFHDH�Rich��²�ImaujqZldh\u_
98. 8WULFXODULD� YXOJDULV� /��²�ImaujqZldZ�h[udgh\_ggZy�� �=b^jh-

nbl��k\h[h^gh�ieZ\Zxsbc�\�lhes_�\h^u��G_j_^dZ�\� aZ[heh-
q_gguo�aZeb\Zo�

K_f_ckl\h�5XELDFHDH�-XVV��²�FZj_gh\u_
99. *DOLXP� XOLJLQRVXP� /�� ²� Ih^fZj_ggbd� lhiyghc�� =b]jhnbl�

Baj_^dZ�\klj_qZ_lky�\�ijb[j_`ghc�ihehk_�

K_f_ckl\h�$VWHUDFHDH�'XPRUW��²�Keh`ghp\_lgu_
100. %LGHQV� WULSDUWLWD� /�� ²� Q_j_^Z� lj_ojZa^_evgZy�� =b]jhnbl�

H[uqgZ�gZ�beh\Zluo�[_j_]Zo�ha_j�

101. 6HQHFLR� SDOXVUWH� �/��� +RRN��²�Dj_klh\gbd� [hehlguc��=b]jh-
nbl��Baj_^dZ�ijhbajZklZ_l�gZ�beh\Zluo�ihq\Zo�m�\h^u�

102. Nardosmia laevigata (Willd.��'&��²�GZj^hkfby� ]eZ^dZy��=b]-
jhnbl��Ih�^Zgguf�?��<��>hjh]hklZckdhc�h[jZam_l�g_[hevrb_

aZjhkeb�gZ�dZf_gbkluo�[_j_]Zo�b�ih�f_edh\h^vx�ha_j�
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103. 7XVVLODJR� IDUIDUD�/��²�FZlv�b�fZq_oZ�h[udgh\_ggZy�� �=b]jh-
nbl��<�ijb[j_`ghc�ihehk_�\klj_qZ_lky�^h\hevgh�qZklh�

GBARB?�J:KL?GBY

104. )RQWLQDOLV� DQWLS\UHWLFD� +HGZ�� ²� NhglbgZebk� ijhlb\hih`Zj-
guc��\h^yghc�fho���Ih]jm`_gguc�]b^jhnbl��h[gZjm`_g�ebrv

\�;��FbZkkh\h�gZ�]em[bg_��²��f�

105. &KDUD�VS����²�OZjZ�VS�

106. &KDUD�VS����²�OZjZ�VS�

107. &KDUD�VS����²�OZjZ�VS�

108. 1LWHOOD� VS��²�Gbl_eeZ. OZjh\u_� \h^hjhkeb� \�fZkk_�jZa\b\Z-
xlky�lhevdh�\�;��FbZkkh\h��\�hklZevguo�ha_jZo�²�_^bgbqgu_

gZoh^db��Ih]jm`_ggu_�]b^jhnblu�

Ijbf_qZgb_:� 
� GZa\Zgby� khkm^bkluo� jZkl_gbc� ^Zgu� ih

C��D��Q_j_iZgh\m��������
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Ijbeh`_gb_����

H[beb_�fZdjhnblh\�gZ�]_h[hlZgbq_kdbo�iehsZ^dZo��ha��;��FbZkkh\h

��iehsZ^hd
� <b^u�jZkl_gbc

 1  2  3  4  5  6 7  8  9  10

 1  Thelypteris palustris  3  2  2  0  3  0  0  0  0  1
 2  Equisetum fluviatile  0  0  0  0  0  0  0  2  0  0
 3  Typha angustifolia  0  1  1  0  1  0  0  0  0  0
 4  T. latifolia  1  0  1  0  0  0  1  0  0  1
 5  Sparganium simplex  0  0  0  0  0  0  0  0  0  0
 6  Potamogeton compressus  0  0  0  0  0  0  0  0  0  0
 7  P. lucens  0  0  0  0  0  0  0  1  0  0
 8  P. perfoliatus  0  0  0  0  0  0  0  0  0  0
 9  P. natans  0  0  0  0  0  0  0  0  0  0
10  P. obtusifolius  0  0  0  0  0  0  0  0  0  0
11  P. pusillus  0  0  0  0  0  0  0  0  0  0
12  Alisma plantago-aquatica  0  0  0  1  0  0  1  0  0  1
13  Sagittaria sagittifolia  0  0  0  0  0  0  0  1  0  0
14  Butomus umbellatus  0  0  0  0  0  0  0  0  0  0
15  Stratiotes aloiles  0  0  0  0  0  1  0  0  0  0
16  Hydrocharis morsus-ranae  0  0  0  0  0  1  1  0  0  1
17  Elodea canadensis  0  0  0  0  0  0  1  0  0  0
18  Phragmites australis  5  4  4  2  3  5  5  5  3  4
19  Calamagrostis langsdorffii  0  0  0  1  0  0  0  0  0  1
20  Phalaroides arundinacea  0  0  0  1  0  0  0  0  0  0
21  Scolochloa festucacea  0  0  2  2  0  1  1  0  0  2
22  Scirpus lacustris  0  0  0  0  0  0  0  0  0  0
23  Carex sp. 1  2  0  1  3  1  0  1  0  0  2
24  Carex sp. 2  0  2  1  2  0  0  0  0  0  0
25  Carex sp. 3  0  0  0  1  0  0  0  0  0  0
26  Eleocharis palustris  0  0  0  1  0  0  0  0  0  0
27  Calla palustris  0  0  0  1  0  0  0  0  0  0
28  Lemna trisulca  0  0  0  0  0  0  0  0  0  0
29  L. minor  0  0  0  0  0  0  0  0  0  0
30  Spirolela polyrhiza  0  0  0  0  0  0  0  0  0  0
31  Polygonum amphibium  0  0  0  0  0  0  0  0  0  0
32  P. gydropiper  0  0  0  0  0  0  0  0  0  0
33  Nuphar lutea  0  0  0  0  0  0  0  0  0  0
34  N. pumila  0  0  0  0  0  0  0  0  0  0
35  Nymphaea kDQGLGD  0  0  0  0  0  0  0  0  0  0
36  Alnus glutinosa  0  0  0  0  1  0  0  0  0  0
37  Salix sp.  0  0  0  0  1  0  0  0  0  0
38  Ceratophyllum demersum  0  0  0  0  0  0  0  0  0  0
39  Batrachium circinatum  0  0  0  0  0  0  0  0  0  0
40  Comarum palustre  2  2  2  0  0  0  0  0  0  1
41  Scutellaria galericulata  1  1  0  0  1  0  0  0  0  0
42  Galium uliginosum  0  1  0  0  0  0  0  0  0  0
43  Lythrum salicaria  1  1  1  1  2  1  0  0  0  1
44  Myriophyllum spicatum  0  0  0  0  0  0  0  0  0  0
45  Lysimachia vulgaris  0  0  0  0  1  0  0  0  0  0
46  Lycopus exaltatus  0  1  1  0  1  0  0  0  0  0
47  Cicuta virosa  1  0  1  0  1  0  1  0  0  1
48  Callitriche palustris  0  0  0  0  0  0  0  0  0  0
49  Utricularia vulgaris  0  0  0  0  0  0  0  0  0  0
50  Nitella sp.  0  0  0  0  0  0  0  0  0  0
51  Chara sp. 1  0  0  0  0  0  0  0  0  0  0
52  Chara sp. 2  0  0  0  0  0  0  0  0  0  0
53  Fontinalis antipyretica  0  0  0  0  0  0  0  0  0  0



108

Ijh^he`_gb_�ijbeh`_gby����
� <b^u�jZkl_gbc ��iehsZ^hd


 11 12  13 14 15 16 17 18 19 20

 1  Thelypteris palustris  0 0  0 0 0 0  0  0  0  0
 2  Equisetum fluviatile  2 0  1 2 0  0  0  0  0
 3  Typha angustifolia  0 0  1 0 0 0  0  0  0  0
 4  T. latifolia  0 0  0 0 0 0  0  0  0  0
 5  Sparganium simplex  0 0  0 0 0 0  0  0  0  0
 6  Potamogeton compressus  0 0  0 0 0 0  0  0  0  0
 7  P. lucens  0 1  0 0 0 1  0  1  0  0
 8  P. perfoliatus  0 0  0 0 0 0  0  0  0  2
 9  P. natans  0 0  0 0 0 0  0  0  0  0
10  P. obtusifolius  0 0  0 0 0 0  0  0  0  0
11  P. pusillus  0 0  1 0 0 0  0  0  0  0
12  Alisma plantago-aquatica  0 0  0 0 0 0  0  0  0  0
13  Sagittaria sagittifolia  0 1  0 0 0 1  0  0  0  0
14  Butomus umbellatus  1 1  0 0 0 0  0  0  0  0
15  Stratiotes aloides  0 0  0 0 0 0  0  1  0  0
16  Hydrocharis morsus-ranae  1 0 0 0 0 0 0 0 0 0
17  Elodea canadensis  0 0 0 0 0 0  0  0  1  0
18  Phragmites australis  5 3  3 3 4 0  1 0 0 0
19  Calamagrostis langsdorffii 0 0 0 0 0 0 0 0 0 0
20  Phalaroides arundinacea 0 0  1 0 0 0 0 0 0 0
21  Scolochloa festucacea 0 0 0 2 0 0 0 0 0 0
22  Scirpus lacustris 0 0 0 0 0 3  3  3  4  3
23  Carex sp. 1  1 0  1 0 0 0 0 0 0 0
24  Carex sp. 2 0 0 0 0 0 0 0 0 0 0
25  Carex sp. 3 0 0 0 0 0 0 0 0 0 0
26  Eleocharis palustris 0 0 0 0 0 0 0 0 0 0
27  Calla palustris 0 0 0 0 0 0 0 0 0 0
28  Lemna trisulca 0 0 0 0 0 0 0 0 0 0
29  L. minor 0 0 0 0 0 0 0 0 0 0
30  Spirolela polyrhiza 0 0 0 0 0 0 0 0 0 0
31  Polygonum amphibium  0 1 0 1 0 1  1  2  1 0
32  P. gydropiper 0 0  1 0 0 0 0 0 0 0
33  Nuphar lutea 0 0 0 0 0 1 0 0 0 0
34  N. pumila 0 0 0 0 0 0 0 0 0 0
35  Nymphaea kDQGLGD 0 0 0 0 0 0 0 0 0 0
36  Alnus glutinosa 0 0 0 0 0 0 0 0 0 0
37  Salix sp. 0 0 0 0 0 0 0 0 0 0
38  Ceratophyllum demersum 0 0 0 1 0 0 0 0 0 0
39  Batrachium circinatum 0 0 0 0 0 0 0 0 0 0
40  Comarum palustre 0 0 0 0 0 0 0 0 0 0
41  Scutellaria galericulata 0 0 0 0 0 0 0 0 0 0
42  Galium uliginosum 0 0 0 0 0 0 0 0 0 0
43  Lythrum salicaria 0 0  1 0 0 0 0 0 0 0
44  Myriophyllum spicatum 0 0 0 0 0 0 0 0 0 0
45  Lysimachia vulgaris 0 0 0 0 0 0 0 0 0 0
46  Lycopus exaltatus 0 0 0 0 0 0 0 0 0 0
47  Cicuta virosa 0 0 0 0 0 0 0 0 0 0
48  Callitriche palustris 0 0 0 0 0 0 0 0 0  1
49  Utricularia vulgaris 0 0 0 0 0 0 0 0 0 0
50  Nitella sp. 0 0 0 0 0 0 0 0 0 0
51  Chara sp. 1 0 1 0 0 0 0  1 0 0  1
52  Chara sp. 2 0 0  1 0 0 0 0 0 0 0
53  Fontinalis antipyretica 0 0 0 0 0 0 0 0 0 0
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Ijh^he`_gb_�ijbeh`_gby��.1
� <b^u�jZkl_gbc ��iehsZ^hd


 21 22  23 24 25 26 27 28 29 30

 1  Thelypteris palustris  0  0  0  0  0  0  0  0  0  0
 2  Equisetum fluviatile  0  0  1  0  0  0  0  0  0  0
 3  Typha angustifolia  0  0  0  0  0  0  0  0  0  0
 4  T. latifolia  0  0  0  0  0  0  0  0  0  0
 5  Sparganium simplex  0  0  0  0  0  0  0  0  0  0
 6  Potamogeton compressus  0  0  0  0  0  1  1  0  0  0
 7  P. lucens  1  0  0  1  0  0  0  0  1  0
 8  P. perfoliatus  0  0  0  1  0  0  0  0  1  0
 9  P. natans  0  0  0  0  0  0  0  0  0  0
10  P. obtusifolius  0  0  0  0  0  0  0  0  0  0
11  P. pusillus  0  0  0  0  0  0  0  0  0  0
12  Alisma plantago-aquatica  0  0  0  0  0  0  0  0  0  0
13  Sagittaria sagittifolia  1  0  1  0  1  0  0  0  0  0
14  Butomus umbellatus  0  0  0  0  0  0  0  0  0  0
15  Stratiotes aloides  1  0  1  0  0  1  1  0  0  0
16  Hydrocharis morsus-ranae  0  0  0  0  0  0  0  0  0  0
17  Elodea canadensis  0  0  1  0  0  1  2  2  1  2
18  Phragmites australis  0  0  0  0  0  0  0  0  0  0
19  Calamagrostis langsdorffii  0  0  0  0  0  0  0  0  0  0
20  Phalaroides arundinacea  0  0  0  0  0  0  0  0  0  0
21  Scolochloa festucacea  0  0  0  0  0  0  0  0  0  0
22  Scirpus lacustris  3  4  5  3  3  0  0  0  0  0
23  Carex sp. 1  0  0  0  0  0  0  0  0  0  0
24  Carex sp. 2  0  0  0  0  0  0  0  0  0  0
25  Carex sp. 3  0  0  0  0  0  0  0  0  0  0
26  Eleocharis palustris  0  0  0  0  0  0  0  0  0  0
27  Calla palustris  0  0  0  0  0  0  0  0  0  0
28  Lemna trisulca  0  0  0  0  0  0  0  0  0  0
29  L. minor  0  0  0  0  0  0  0  0  0  0
30  Spirolela polyrhiza  0  0  0  0  0  0  0  0  0  0
31  Polygonum amphibium  0  0  1  0  1  0  0  0  0  0
32  P. gydropiper  0  0  0  0  0  0  0  0  0  0
33  Nuphar lutea  0  0  0  0  1  5  3  3  4  3
34  N. pumila  0  0  0  0  0  0  0  0  1  0
35  Nymphaea kDQGLGD  0  0  0  0  0  0  0  0  0  0
36  Alnus glutinosa  0  0  0  0  0  0  0  0  0  0
37  Salix sp.  0  0  0  0  0  0  0  0  0  0
38  Ceratophyllum demersum  0  0  0  0  0  0  0  0  0  0
39  Batrachium circinatum  0  0  0  0  0  0  0  0  0  0
40  Comarum palustre  0  0  0  0  0  0  0  0  0  0
41  Scutellaria galericulata  0  0  0  0  0  0  0  0  0  0
42  Galium uliginosum  0  0  0  0  0  0  0  0  0  0
44  Lythrum salicaria  0  0  0  0  0  0  0  0  0  0
44  Myriophyllum spicatum  1  0  1  0  2  1  1  1  1  2
45  Lysimachia vulgaris  0  0  0  0  0  0  0  0  0  0
46  Lycopus exaltatus  0  0  0  0  0  0  0  0  0  0
47  Cicuta virosa  0  0  0  0  0  0  0  0  0  0
48  Callitriche palustris  0  0  0  0  0  0  0  0  0  0
49  Utricularia vulgaris  0  0  0  0  0  0  0  0  0  0
50  Nitella sp.  0  0  0  0  0  0  2  2  1  0
51  Chara sp. 1  0  0  1  1  2  0  0  0  0  0
52  Chara sp. 2  0  0  0  0  0  0  0  0  0  0
53  Fontinalis antipyretica  0  0  0  0  0  0  0  0  0  0



110

Ijh^he`_gb_�ijbeh`_gby��.1
��iehsZ^hd
� <b^u�jZkl_gbc

 31 32 33 34 35 36 37 38 39 40

 1  Thelypteris palustris  0  0  0  0  0  0  0  0  0  0
 2  Equisetum fluviatile  0  0  0  0  0  0  0  0  0  0
 3  Typha angustifolia  0  0  0  0  0  0  0  0  0  0
 4  T. latifolia  0  0  0  0  0  0  0  0  0  0
 5  Sparganium simplex  0  0  0  0  1  0  0  0  0  0
 6  Potamogeton compressus  0  1  1  0  0  0  0  0  0  0
 7  P. lucens  1  1  0  0  1  2  0  0  0  0
 8  P. perfoliatus  0  0  0  0  1  1  0  0  0  0
 9  P. natans  0  0  0  0  1  0  0  0  0  0
10  P. obtusifolius  0  0  0  0  0  0  0  0  0  0
11  P. pusillus  0  0  0  0  0  0  0  0  0  0
12  Alisma plantago-aquatica  0  0  0  0  0  0  0  0  0  0
13  Sagittaria sagittifolia  0  0  0  0  0  0  0  0  0  0
14  Butomus umbellatus  0  0  0  0  0  0  0  0  0  0
15  Stratiotes aloides  0  2  2  0  0  2  0  0  0  1
16  Hydrocharis morsus-ranae  0  0  0  0  0  0  0  0  0  0
17  Elodea canadensis  2  2  1  0  2  2  0  0  0  0
18  Phragmites australis  0  0  0  0  0  0  0  0  0  0
19  Calamagrostis langsdorffii  0  0  0  0  0  0  0  0  0  0
20  Phalaroides arundinacea  0  0  0  0  0  0  0  0  0  0
21  Scolochloa festucacea  0  0  0  0  0  0  0  0  0  0
22  Scirpus lacustris  0  0  0  0  0  1  0  0  0  0
23  Carex sp. 1  0  0  0  0  0  0  0  0  0  0
24  Carex sp. 2  0  0  0  0  0  0  0  0  0  0
25  Carex sp. 3  0  0  0  0  0  0  0  0  0  0
26  Eleocharis palustris  0  0  0  0  0  0  0  0  0  0
27  Calla palustris  0  0  0  0  0  0  0  0  0  0
28  Lemna trisulca  0  0  0  0  0  0  0  0  0  0
29  L. minor  0  0  0  0  0  0  0  0  0  0
30  Spirolela polyrhiza  0  0  0  0  0  0  0  0  0  0
31  Polygonum amphibium  1  0  1  0  1  3  4  5  5  4
32  P. gydropiper  0  0  0  0  0  0  0  0  0  0
33  Nuphar lutea  4  5  3  4  4  0  0  0  0  0
34  N. pumila  0  0  0  0  2  0  0  0  0  0
35  Nymphaea kDQGLGD  0  1  0  0  0  0  0  0  0  0
36  Alnus glutinosa  0  0  0  0  0  0  0  0  0  0
37  Salix sp.  0  0  0  0  0  0  0  0  0  0
38  Ceratophyllum demersum  0  0  0  0  0  1  0  0  0  0
39  Batrachium circinatum  1  0  0  0  0  0  0  0  0  0
40  Comarum palustre  0  0  0  0  0  0  0  0  0  0
41  Scutellaria galericulata  0  0  0  0  0  0  0  0  0  0
42  Galium uliginosum  0  0  0  0  0  0  0  0  0  0
43  Lythrum salicaria  0  0  0  0  0  0  0  0  0  0
44  Myriophyllum spicatum  0  2  1  2  1  0  0  0  0  0
45  Lysimachia vulgaris  0  0  0  0  0  0  0  0  0  0
46  Lycopus exaltatus  0  0  0  0  0  0  0  0  0  0
47  Cicuta virosa  0  0  0  0  0  0  0  0  0  0
48  Callitriche palustris  0  0  0  0  0  0  0  0  0  1
49  Utricularia vulgaris  0  0  0  0  0  0  0  0  0  1
50  Nitella sp.  0  1  0  0  0  1  0  0  0  0
51  Chara sp. 1  0  0  1  1  0  0  0  0  0  1
52  Chara sp. 2  0  0  0  0  0  0  0  0  0  0
53  Fontinalis antipyretica  0  1  0  0  0  0  0  0  0  0
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41 42 43 44 45 46 47 48 49 50

 1  Thelypteris palustris  0  0  0  0  0  0  0  0  0  0
 2  Equisetum fluviatile  0  0  0  0  0  0  0  0  0  0
 3  Typha angustifolia  0  0  0  0  0  0  0  0  0  0
 4  T. latifolia  0  0  0  0  0  0  0  0  0  0
 5  Sparganium simplex  0  0  0  0  0  0  0  0  0  0
 6  Potamogeton compressus  0  0  0  0  0  0  0  0  0  1
 7  P. lucens  0  2  1  0  0  0  0  0  0  0
 8  P. perfoliatus  0  0  1  0  0  0  0  0  0  0
 9  P. natans  0  0  0  0  0  0  0  0  0  0
10  P. obtusifolius  0  0  0  0  0  1  0  0  0  0
11  P. pusillus  0  0  0  0  0  0  0  0  0  0
12  Alisma plantago-aquatica  0  0  0  0  0  0  0  0  0  0
13  Sagittaria sagittifolia  0  0  0  1  0  0  0  0  0  0
14  Butomus umbellatus  0  0  0  0  0  0  0  0  0  0
15  Stratiotes aloides  0  0  0  5  3  5  4  5  5  3
16  Hydrocharis morsus-ranae  0  0  0  1  0  0  0  1  1  0
17  Elodea canadensis  0  0  0  2  2  2  0  2  1  1
18  Phragmites australis  0  0  0  0  0  0  0  0  0  0
19  Calamagrostis langsdorffii  0  0  0  0  0  0  0  0  0  0
20  Phalaroides arundinacea  0  0  0  0  0  0  0  0  0  0
21  Scolochloa festucacea  0  0  0  0  0  0  0  0  0  0
22  Scirpus lacustris  0  0  0  0  0  0  0  0  0  0
23  Carex sp. 1  0  0  0  0  0  0  0  0  0  0
24  Carex sp. 2  0  0  0  0  0  0  0  0  0  0
25  Carex sp. 3  0  0  0  0  0  0  0  0  0  0
26  Eleocharis palustris  0  0  0  0  0  0  0  0  0  0
27  Calla palustris  0  0  0  0  0  0  0  0  0  0
28  Lemna trisulca  0  0  0  0  0  0  0  1  0  0
29  L. minor  0  0  0  1  0  0  0  1  0  0
30  Spirolela polyrhiza  0  0  0  1  0  0  0  1  0  0
31  Polygonum amphibium  4  3  3  0  0  0  0  0  0  0
32  P. gydropiper  0  0  0  0  0  0  0  0  0  0
33  Nuphar lutea  0  0  0  0  0  1  0  0  1  0
34  N. pumila  0  0  0  0  0  0  0  0  0  0
35  Nymphaea kDQGLGD  0  0  0  0  0  0  0  0  0  0
36  Alnus glutinosa  0  0  0  0  0  0  0  0  0  0
37  Salix sp.  0  0  0  0  0  0  0  0  0  0
38  Ceratophyllum demersum  0  0  0  0  0  1  0  0  0  1
39  Batrachium circinatum  0  0  0  0  0  0  0  0  0  1
40  Comarum palustre  0  0  0  0  0  0  0  0  0  0
41  Scutellaria galericulata  0  0  0  0  0  0  0  0  0  0
42  Galium uliginosum  0  0  0  0  0  0  0  0  0  0
43  Lythrum salicaria  0  0  0  0  0  0  0  0  0  0
44  Myriophyllum spicatum  0  2  1  0  2  0  0  0  0  2
45  Lysimachia vulgaris  0  0  0  0  0  0  0  0  0  0
46  Lycopus exaltatus  0  0  0  0  0  0  0  0  0  0
47  Cicuta virosa  0  0  0  0  0  0  0  0  0  0
48  Callitriche palustris  0  0  0  0  0  0  0  0  0  0
49  Utricularia vulgaris  0  0  0  0  0  0  0  0  1  0
50  Nitella sp.  0  0  0  0  0  0  0  0  0  2
51  Chara sp. 1  1  1  1  0  0  0  0  0  0  0
52  Chara sp. 2  0  0  0  0  0  0  0  0  0  0
53  Fontinalis antipyretica  0  1  0  0  0  0  0  0  1  0
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 51 52 53 54 55 56 57 58 59 60

 1  Thelypteris palustris  0  0  0  0  0  0  0  0  0  0
 2  Equisetum fluviatile  0  0  0  0  0  0  0  0  0  0
 3  Typha angustifolia  0  0  0  0  0  0  0  0  0  0
 4  T. latifolia  0  0  0  0  0  0  0  0  0  0
 5  Sparganium simplex  0  0  0  0  0  0  0  0  0  0
 6  Potamogeton compressus  1  0  0  1  0  0  0  0  0  0
 7  P. lucens  0  0  0  0  0  0  0  0  0  0
 8  P. perfoliatus  0  0  0  0  0  0  0  0  1  0
 9  P. natans  1  0  1  0  0  0  0  0  0  0
10  P. obtusifolius  0  0  0  0  0  0  0  0  0  0
11  P. pusillus  0  0  0  0  0  0  0  0  0  0
12  Alisma plantago-aquatica  0  0  1  0  0  0  0  0  0  0
13  Sagittaria sagittifolia  0  0  0  0  0  0  0  1  0  0
14  Butomus umbellatus  0  0  1  0  0  0  0  0  0  0
15  Stratiotes aloides  4  3  5  0  0  2  1  2  0  1
16  Hydrocharis morsus-ranae  1  0  2  0  0  0  0  0  0  0
17  Elodea canadensis  1  0  1  2  2  2  1  2  2  2
18  Phragmites australis  0  0  0  0  0  0  0  0  0  0
19  Calamagrostis langsdorffii  0  0  0  0  0  0  0  0  0  0
20  Phalaroides arundinacea  0  0  0  0  0  0  0  0  0  0
21  Scolochloa festucacea  0  0  0  0  0  0  0  0  0  0
22  Scirpus lacustris  0  0  0  0  0  0  0  0  0  0
23  Carex sp. 1  0  0  0  0  0  0  0  0  0  0
24  Carex sp. 2  0  0  0  0  0  0  0  0  0  0
25  Carex sp. 3  0  0  0  0  0  0  0  0  0  0
26  Eleocharis palustris  0  0  0  0  0  0  0  0  0  0
27  Calla palustris  0  0  0  0  0  0  0  0  0  0
28  Lemna trisulca  1  0  1  0  0  0  0  0  0  0
29  L. minor  0  0  0  0  0  0  0  0  0  0
30  Spirolela polyrhiza  0  0  0  0  0  0  0  0  0  0
31  Polygonum amphibium  0  0  0  0  0  0  0  1  0  0
32  P. gydropiper  0  0  0  0  0  0  0  0  0  0
33  Nuphar lutea  1  0  0  0  0  0  0  0  0  0
34  N. pumila  0  0  0  0  0  0  0  0  0  0
35  Nymphaea kDQGLGD  1  0  0  0  0  0  0  0  0  0
36  Alnus glutinosa  0  0  0  0  0  0  0  0  0  0
37  Salix sp.  0  0  0  0  0  0  0  0  0  0
38  Ceratophyllum demersum  1  0  0  0  1  0  0  0  0  0
39  Batrachium circinatum  0  0  0  0  0  0  1  0  0  2
40  Comarum palustre  0  0  0  0  0  0  0  0  0  0
41  Scutellaria galericulata  0  0  0  0  0  0  0  0  0  0
42  Galium uliginosum  0  0  0  0  0  0  0  0  0  0
43  Lythrum salicaria  0  0  0  0  0  0  0  0  0  0
44  Myriophyllum spicatum  1  2  0  5  3  4  4  3  5  4
45  Lysimachia vulgaris  0  0  0  0  0  0  0  0  0  0
46  Lycopus exaltatus  0  0  0  0  0  0  0  0  0  0
47  Cicuta virosa  0  0  0  0  0  0  0  0  0  0
48  Callitriche palustris  0  0  0  0  0  0  0  0  0  0
49  Utricularia vulgaris  0  0  0  0  0  0  0  0  0  0
50  Nitella sp.  0  0  0  0  0  0  0  0  0  0
51  Chara sp. 1  0  2  0  0  1  0  0  1  0  0
52  Chara sp. 2  0  0  0  0  0  0  0  0  0  0
53  Fontinalis antipyretica  0  0  1  0  2  0  0  0  0  0
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61 62 63 64 65 66 67 68 69

 1  Thelypteris palustris  0  0  0  0  0  0  0  0  0
 2  Equisetum fluviatile  0  0  0  0  0  0  0  0  0
 3  Typha angustifolia  0  0  0  0  0  0  0  0  0
 4  T. latifolia  0  0  0  0  0  0  0  0  0
 5  Sparganium simplex  0  0  0  0  0  0  0  0  0
 6  Potamogeton compressus  0  0  0  0  0  0  0  0  0
 7  P. lucens  1  3  3  3  5  4  2  1  1
 8  P. perfoliatus  1  0  0  0  0  2  3  3  3
 9  P. natans  0  0  0  0  0  0  0  0  0
10  P. obtusifolius  0  0  0  0  0  0  0  0  0
11  P. pusillus  0  0  0  0  0  0  0  0  0
12  Alisma plantago-aquatica  0  0  0  0  0  0  0  0  0
13  Sagittaria sagittifolia  0  0  0  0  0  0  0  0  0
14  Butomus umbellatus  0  0  0  0  0  0  0  0  0
15  Stratiotes aloides  1  0  0  0  0  0  0  0  0
16  Hydrocharis morsus-ranae  0  0  0  0  0  0  0  0  0
17  Elodea canadensis  2  0  0  2  0  0  1  1  0
18  Phragmites australis  0  0  0  0  0  0  0  0  0
19  Calamagrostis langsdorffii  0  0  0  0  0  0  0  0  0
20  Phalaroides arundinacea  0  0  0  0  0  0  0  0  0
21  Scolochloa festucacea  0  0  0  0  0  0  0  0  0
22  Scirpus lacustris  0  0  0  0  0  0  0  0  0
23  Carex sp. 1  0  0  0  0  0  0  0  0  0
24  Carex sp. 2  0  0  0  0  0  0  0  0  0
25  Carex sp. 3  0  0  0  0  0  0  0  0  0
26  Eleocharis palustris  0  0  0  0  0  0  0  0  0
27  Calla palustris  0  0  0  0  0  0  0  0  0
28  Lemna trisulca  0  0  0  0  0  0  0  0  0
29  L. minor  0  0  0  0  0  0  0  0  0
30  Spirolela polyrhiza  0  0  0  0  0  0  0  0  0
31  Polygonum amphibium  0  0  0  0  0  0  0  0  0
32  P. gydropiper  0  0  0  0  0  0  0  0  0
33  Nuphar lutea  0  0  0  0  0  0  0  0  0
34  N. pumila  0  0  0  0  0  0  0  0  0
35  Nymphaea kDQGLGD  0  0  0  0  0  0  0  0  0
36  Alnus glutinosa  0  0  0  0  0  0  0  0  0
37  Salix sp.  0  0  0  0  0  0  0  0  0
38  Ceratophyllum demersum  0  0  1  0  0  0  0  0  0
39  Batrachium circinatum  0  0  0  0  0  0  0  0  0
40  Comarum palustre  0  0  0  0  0  0  0  0  0
41  Scutellaria galericulata  0  0  0  0  0  0  0  0  0
42  Galium uliginosum  0  0  0  0  0  0  0  0  0
43  Lythrum salicaria  0  0  0  0  0  0  0  0  0
44  Myriophyllum spicatum  3  0  0  0  0  1  2  1  0
45  Lysimachia vulgaris  0  0  0  0  0  0  0  0  0
46  Lycopus exaltatus  0  0  0  0  0  0  0  0  0
47  Cicuta virosa  0  0  0  0  0  0  0  0  0
48  Callitriche palustris  0  0  0  0  0  0  0  0  0
49  Utricularia vulgaris  0  0  0  0  0  0  0  0  0
50  Nitella sp.  0  0  0  2  0  0  0  0  0
51  Chara sp. 1  0  0  0  0  0  1  2  1  2
52  Chara sp. 2  0  0  0  0  0  0  0  0  0
53  Fontinalis antipyretica  0  0  0  1  0  0  0  0  0
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1 2 3 4 5 6 7 8 9 10

1 Thelypteris palustris 0 2 1 2 2 0 0 0 0 0
2 Equisetum fluviatile 0 0 0 0 0 0 0 0 0 0
3 Typha angustifolia 0 1 0 0 0 0 0 0 0 0
4 T. latifolia 0 1 1 1 1 0 0 0 0 0
5 Potamogeton compressus 0 0 0 0 0 0 0 0 0 0
6 P. lucens 0 0 0 0 0 0 1 0 2 2
7 P. perfoliatus 0 0 0 0 0 0 1 0 2 2
8 P. obtusifolius 0 0 0 0 0 0 0 0 0 0
9 P. crispus 0 0 0 0 0 0 0 0 0 0
10 Alisma plantago-aquatica 0 0 0 1 0 0 0 0 0 0
11 Butomus umbellatus 0 0 0 0 0 0 0 0 0 0
12 Stratiotes aloides 0 0 0 0 0 0 1 0 2 1
13 Hydrocharis morsus-ranae 0 0 0 0 0 0 0 0 0 0
14 Elodea canadensis 0 0 0 0 0 0 0 1 0 0
15 Phragmites australis 0 3 3 3 3 4 5 5 3 3
16 Calamagrostis langsdorffii 1 0 0 0 0 0 0 0 0 0
17 Phalaroides arundinacea 0 0 2 0 0 0 0 0 0 0
18 Scolochloa festucacea 2 0 2 0 0 0 0 0 0 0
19 Scirpus lacustris 0 0 0 0 0 0 0 0 0 0
20 Carex sp. 1 3 1 2 2 1 0 0 0 0 0
21 Carex sp. 2 0 1 0 0 0 0 0 0 0 0
22 Lemna trisulca 0 0 0 0 0 0 0 0 0 0
23 L. minor 0 0 0 0 0 0 0 0 0 0
24 Spirodela polyrhiza 0 0 0 0 0 0 0 0 0 0
25 Calla palustris 1 0 0 0 0 0 0 0 0 0
26 Polygonum amphibium 0 0 0 0 0 0 0 1 2 0
27 Nuphar lutea 0 0 0 0 0 0 0 0 0 0
28 N. pumila 0 0 0 0 0 0 0 0 0 0
29 Nymphaea kDQGLGD 0 0 0 0 0 0 0 0 0 0
30 Alnus glutinosa 0 1 0 0 0 0 0 0 0 0
31 Salix sp. 0 1 0 0 0 0 0 0 0 0
32 Ceratophyllum demersum 0 0 0 0 0 0 0 1 2 0
33 Batrachium circinatum 0 0 0 0 0 0 0 0 0 0
34 Comarum palustre 1 1 1 2 1 0 0 0 0 0
35 Scutellaria galericulata 1 1 0 0 0 0 0 0 0 0
36 Lythrum salicaria 0 0 0 1 1 0 0 0 0 0
37 Myriophyllum spicatum 0 0 0 0 0 0 0 0 2 2
38 Lysimachia vulgaris 0 1 0 0 0 0 0 0 0 0
39 Lycopus exaltatus 0 0 0 0 1 0 0 0 0 0
40 Cicuta virosa 1 1 0 1 1 0 0 0 0 0
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11 12 13 14 15 16 17 18 19 20

1 Thelypteris palustris 0 0 0 0 0 0 0 0 0 0
2 Equisetum fluviatile 0 0 0 0 0 0 0 0 0 0
3 Typha angustifolia 0 0 0 0 0 0 0 0 0 0
4 T. latifolia 0 0 0 0 0 0 0 0 0 0
5 Potamogeton compressus 0 0 0 0 0 0 1 1 0 1
6 P. lucens 0 1 0 2 1 2 0 0 0 0
7 P. perfoliatus 1 1 0 1 0 0 0 0 0 1
8 P. obtusifolius 0 0 0 0 0 0 0 0 0 0
9 P. crispus 0 0 0 0 0 0 1 0 0 0
10 Alisma plantago-aquatica 0 0 0 0 0 0 0 0 0 0
11 Butomus umbellatus 0 0 0 0 0 0 0 0 0 0
12 Stratiotes aloides 1 0 1 2 1 0 0 0 0 2
13 Hydrocharis morsus-ranae 0 0 0 0 0 0 0 0 0 0
14 Elodea canadensis 0 0 0 0 0 0 0 0 0 1
15 Phragmites australis 5 0 0 0 2 0 0 0 0 0
16 Calamagrostis langsdorffii 0 0 0 0 0 0 0 0 0 0
17 Phalaroides arundinacea 0 0 0 0 0 0 0 0 0 0
18 Scolochloa festucacea 0 0 0 0 0 0 0 0 0 0
19 Scirpus lacustris 0 4 3 4 3 0 0 0 0 0
20 Carex sp. 1 0 0 0 0 0 0 0 0 0 0
21 Carex sp. 2 0 0 0 0 0 0 0 0 0 0
22 Lemna trisulca 0 0 0 0 0 0 0 0 0 0
23 L. minor 0 0 0 0 0 0 0 0 0 0
24 Spirodela polyrhiza 0 0 0 0 0 0 0 0 0 0
25 Calla palustris 0 0 0 0 0 0 0 0 0 0
26 Polygonum amphibium 1 0 2 0 2 3 3 3 2 0
27 Nuphar lutea 0 0 0 0 0 0 1 0 0 4
28 N. pumila 0 0 0 0 0 0 1 0 0 0
29 Nymphaea kDQGLGD 0 0 0 0 0 0 0 0 0 0
30 Alnus glutinosa 0 0 0 0 0 0 0 0 0 0
31 Salix sp. 0 0 0 0 0 0 0 0 0 0
32 Ceratophyllum demersum 0 1 1 0 0 1 0 2 1 3
33 Batrachium circinatum 0 0 0 0 0 0 0 0 1 0
34 Comarum palustre 0 0 0 0 0 0 0 0 0 0
35 Scutellaria galericulata 0 0 0 0 0 0 0 0 0 0
36 Lythrum salicaria 0 0 0 0 0 0 0 0 0 0
37 Myriophyllum spicatum 0 0 0 0 1 0 2 2 2 2
38 Lysimachia vulgaris 0 0 0 0 0 0 0 0 0 0
39 Lycopus exaltatus 0 0 0 0 0 0 0 0 0 0
40 Cicuta virosa 0 0 0 0 0 0 0 0 0 0
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21 22 23 24 25 26 27 28 29 30

1 Thelypteris palustris 0 0 0 0 0 0 0 0 0 0
2 Equisetum fluviatile 0 0 0 0 0 0 0 0 0 0
3 Typha angustifolia 0 0 0 0 0 0 0 0 0 0
4 T. latifolia 0 0 0 0 0 0 0 0 0 0
5 Potamogeton compressus 1 1 0 0 0 0 0 0 1 0
6 P. lucens 0 0 0 1 0 0 0 0 0 0
7 P. perfoliatus 0 0 0 1 1 0 2 0 0 0
8 P. obtusifolius 0 0 0 0 0 0 0 1 0 0
9 P. crispus 0 0 0 0 0 0 0 1 0 0
10 Alisma plantago-aquatica 0 0 0 0 0 0 0 0 0 0
11 Butomus umbellatus 0 0 0 0 0 0 0 0 0 0
12 Stratiotes aloides 0 0 0 0 0 0 1 5 5 4
13 Hydrocharis morsus-ranae 0 0 0 0 0 0 0 1 0 0
14 Elodea canadensis 0 0 0 0 0 0 0 2 1 2
15 Phragmites australis 0 0 0 0 0 0 0 0 0 0
16 Calamagrostis langsdorffii 0 0 0 0 0 0 0 0 0 0
17 Phalaroides arundinacea 0 0 0 0 0 0 0 0 0 0
18 Scolochloa festucacea 0 0 0 0 0 0 0 0 0 0
19 Scirpus lacustris 0 0 0 0 0 0 0 0 0 0
20 Carex sp. 1 0 0 0 0 0 0 0 0 0 0
21 Carex sp. 2 0 0 0 0 0 0 0 0 0 0
22 Lemna trisulca 0 0 0 0 0 0 0 1 0 0
23 L. minor 0 0 0 0 0 0 0 0 1 0
24 Spirodela polyrhiza 0 0 0 0 0 0 0 0 0 0
25 Calla palustris 0 0 0 0 0 0 0 0 0 0
26 Polygonum amphibium 0 0 3 3 3 3 3 0 0 0
27 Nuphar lutea 4 4 0 0 1 0 0 0 0 1
28 N. pumila 0 0 0 0 0 0 0 0 0 0
29 Nymphaea candida 0 0 0 0 0 0 0 0 1 0
30 Alnus glutinosa 0 0 0 0 0 0 0 0 0 0
31 Salix sp. 0 0 0 0 0 0 0 0 0 0
32 Ceratophyllum demersum 1 2 1 0 0 0 0 1 2 2
33 Batrachium circinatum 1 1 0 0 0 0 0 0 0 0
34 Comarum palustre 0 0 0 0 0 0 0 0 0 0
35 Scutellaria galericulata 0 0 0 0 0 0 0 0 0 0
36 Lythrum salicaria 0 0 0 0 0 0 0 0 0 0
37 Myriophyllum spicatum 2 3 0 0 1 0 0 1 0 0
38 Lysimachia vulgaris 0 0 0 0 0 0 0 0 0 0
39 Lycopus exaltatus 0 0 0 0 0 0 0 0 0 0
40 Cicuta virosa 0 0 0 0 0 0 0 0 0 0
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31 32 33 34 35 36 37

1 Thelypteris palustris 0 0 0 0 0 0 0
2 Equisetum fluviatile 0 0 0 0 0 0 0
3 Typha angustifolia 0 0 0 0 0 0 0
4 T. latifolia 0 0 0 0 0 0 0
5 Potamogeton compressus 2 1 1 0 2 0 0
6 P. lucens 0 0 0 0 0 2 3
7 P. perfoliatus 2 0 0 2 2 0 0
8 P. obtusifolius 0 0 0 0 0 0 0
9 P. crispus 0 0 0 0 1 0 0
10 Alisma plantago-aquatica 0 0 0 0 0 0 0
11 Butomus umbellatus 0 0 0 0 1 0 0
12 Stratiotes aloides 4 4 0 0 0 0 0
13 Hydrocharis  morsus-ranae 0 2 0 0 0 0 0
14 Elodea canadensis 2 2 0 0 2 0 0
15 Phragmites australis 0 0 0 0 0 0 0
16 Calamagrostis langsdorffii 0 0 0 0 0 0 0
17 Phalaroides arundinacea 0 0 0 0 0 0 0
18 Scolochloa festucacea 0 0 0 0 0 0 0
19 Scirpus lacustris 0 0 0 0 0 0 0
20 Carex sp. 1 0 0 0 0 0 0 0
21 Carex sp. 2 0 0 0 0 0 0 0
22 Lemna trisulca 0 1 0 0 0 0 0
23 L. minor 1 1 0 0 0 0 0
24 Spirodela polyrhiza 1 1 0 0 0 0 0
25 Calla palustris 0 0 0 0 0 0 0
26 Polygonum amphibium 0 0 0 2 0 0 0
27 Nuphar lutea 1 1 0 0 0 2 1
28 N. pumila 0 0 0 0 0 0 0
29 Nymphaea candida 1 0 0 0 2 0 0
30 Alnus glutinosa 0 0 0 0 0 0 0
31 Salix sp. 0 0 0 0 0 0 0
32 Ceratophyllum demersum 0 2 2 2 2 2 1
33 Batrachium circinatum 0 0 0 2 1 0 0
34 Comarum palustre 0 0 0 0 0 0 0
35 Scutellaria galericulata 0 0 0 0 0 0 0
36 Lythrum salicaria 0 0 0 0 0 0 0
37 Myriophyllum spicatum 2 1 3 3 3 4 0
38 Lysimachia vulgaris 0 0 0 0 0 0 0
39 Lycopus exaltatus 0 0 0 0 0 0 0
40 Cicuta virosa 0 0 0 0 0 0 0
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38 39 40 41 42 43 44

1 Thelypteris palustris 0 0 0 0 0 0 0
2 Equisetum fluviatile 0 0 0 0 0 0 2
3 Typha angustifolia 0 0 0 0 0 0 0
4 T. latifolia 0 0 0 0 0 0 0
5 Potamogeton compressus 0 0 0 0 0 1 0
6 P. lucens 3 5 3 4 0 0 0
7 P. perfoliatus 0 1 2 0 4 3 3
8 P. obtusifolius 0 0 0 0 0 0 0
9 P. crispus 0 0 0 0 0 0 1
10 Alisma plantago-aquatica 0 0 0 0 0 0 0
11 Butomus umbellatus 0 0 1 0 0 0 1
12 Stratiotes aloides 2 0 0 0 0 0 2
13 Hydrocharis morsus-ranae 0 0 0 0 0 0 0
14 Elodea canadensis 0 0 0 0 0 1 1
15 Phragmites australis 0 0 0 0 0 0 0
16 Calamagrostis langsdorffii 0 0 0 0 0 0 0
17 Phalaroides arundinacea 0 0 0 0 0 0 0
18 Scolochloa festucacea 0 0 0 0 0 0 0
19 Scirpus lacustris 0 0 0 0 0 0 0
20 Carex sp. 1 0 0 0 0 0 0 0
21 Carex sp. 2 0 0 0 0 0 0 0
22 Lemna trisulca 0 0 0 0 0 0 0
23 L. minor 0 0 0 0 0 0 0
24 Spirodela polyrhiza 0 0 0 0 0 0 0
25 Calla palustris 0 0 0 0 0 0 0
26 Polygonum amphibium 0 0 1 0 0 0 1
27 Nuphar lutea 0 0 1 0 0 0 1
28 N. pumila 0 0 0 0 0 0 0
29 Nymphaea candida 0 0 0 0 0 0 0
30 Alnus glutinosa 0 0 0 0 0 0 0
31 Salix sp. 0 0 0 0 0 0 0
32 Ceratophyllum demersum 0 1 1 0 1 1 0
33 Batrachium circinatum 0 0 0 0 0 1 1
34 Comarum palustre 0 0 0 0 0 0 0
35 Scutellaria galericulata 0 0 0 0 0 0 0
36 Lythrum salicaria 0 0 0 0 0 0 0
37 Myriophyllum spicatum 1 1 0 0 0 1 2
38 Lysimachia vulgaris 0 0 0 0 0 0 0
39 Lycopus exaltatus 0 0 0 0 0 0 0
40 Cicuta virosa 0 0 0 0 0 0 0
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1 2 3 4 5 6 7 8 9 10 11

1 Thelypteris palustris 2 3 2 2 0 0 0 0 0 0 0
2 Typha angustifolia 1 0 0 0 0 0 0 0 0 0 0
3 T. latifolia 3 2 1 2 0 0 0 0 0 0 0
4 Potamogeton compressus 0 0 0 0 0 0 0 0 0 0 2
5 Alisma plantago-aquatica 0 1 0 0 0 0 0 0 0 0 0
6 Stratiotes aloides 0 0 0 0 0 0 1 0 1 2 2
7 Hydrocharis morsus-ranae 01 0 0 0 0 0 0 0 0 0
8 Elodea canadensis 0 0 0 0 0 0 0 0 0 2 2
9 Phragmites australis 2 3 3 4 4 4 0 0 0 0 0
10 Calamagrostis langsdorffii 0 0 0 0 0 0 0 0 0 0 0
11 Phalaroides arundinacea 00 0 0 0 0 0 0 0 0 0
12 Scolochloa festucacea 01 0 0 0 0 0 0 0 0 0
13 Scirpus lacustris 0 0 0 0 0 0 4 3 3 0 0
14 Carex sp. 1 0 2 2 0 0 0 0 0 0 0 0
15 Carex sp. 2 0 0 0 0 0 0 0 0 0 0 0
16 Lemna trisulca 0 0 0 0 0 0 0 0 0 0 0
17 L. minor 0 1 0 0 0 0 0 0 0 0 0
18 Spirodela polyrhiza 0 1 0 0 0 0 0 0 0 0 0
19 Calla palustris 0 0 0 0 0 0 0 0 0 0 0
20 Polygonum amphibium 0 0 0 0 0 0 0 0 1 0 0
21 Nuphar lutea 0 0 0 0 0 0 0 0 0 3 4
22 Nymphaea candida 0 0 0 0 0 0 0 0 0 0 0
23 Alnus glutinosa 0 0 1 0 0 0 0 0 0 0 0
24 Salix sp. 1 0 0 0 0 0 0 0 0 0 0
25 Ceratophyllum demersum 0 0 0 0 0 0 2 0 0 0 2
26 Comarum palustre 2 1 1 0 0 0 0 0 0 0 0
27 Scutellaria galericulata 1 0 0 0 0 0 0 0 0 0 0
28 Lythrum salicaria 0 1 0 0 0 0 0 0 0 0 0
29 Myriophyllum spicatum 0 0 0 0 0 0 0 0 1 0 0
30 Lycopus exaltatus 1 0 1 0 0 0 0 0 0 0 0
31 Cicuta virosa 0 0 0 0 0 0 0 0 0 0 0

Ijh^he`_gb_��ijbeh`_gby����
��iehsZ^hd***� <b^u�jZkl_gbc

12 13 14 15 16 17 18 19 20 21 22

1 Thelypteris palustris 0 0 0 0 0 0 0 0 0 0 0
2 Typha angustifolia 0 0 0 0 0 0 0 0 0 0 0
3 T. latifolia 0 0 0 0 0 0 0 0 0 0 0
4 Potamogeton compressus 0 0 0 0 0 1 0 0 0 2 0
5 Alisma plantago-aquatica 0 0 0 0 00 0 0 0 0 0
6 Stratiotes aloides 0 0 0 1 0 2 5 5 5 2 3
7 Hydrocharis morsus-ranae 0 0 0 0 00 0 0 0 0 0
8 Elodea canadensis 2 2 1 2 5 5 2 1 0 2 2
9 Phragmites australis 0 0 0 0 00 0 0 0 0 0
10 Calamagrostis langsdorffii 0 0 0 0 0 0 0 0 0 0 0
11 Phalaroides arundinacea 0 0 0 0 00 0 0 0 0 0
12 Scolochloa festucacea 0 0 0 0 00 0 0 0 0 0
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12 13 14 15 16 17 18 19 20 21 22

13 Scirpus lacustris 0 0 0 3 0 0 0 0 0 0 0
14 Carex sp. 1 0 0 0 0 0 0 0 0 0 0 0
15 Carex sp. 2 0 0 0 0 0 0 0 0 0 0 0
16 Lemna trisulca 0 0 0 0 0 0 0 1 0 0 0
17 L. minor 0 0 0 0 0 0 1 1 0 0 0
18 Spirodela polyrhiza 0 0 0 0 0 0 1 0 0 0 0
19 Calla palustris 0 0 0 0 0 0 0 0 0 0 0
20 Polygonum amphibium 0 0 4 3 0 0 0 0 0 0 0
21 Nuphar lutea 0 0 0 0 0 0 0 0 0 0 0
22 Nymphaea candida 4 4 0 0 00 0 0 0 0 0
23 Alnus glutinosa 0 0 0 0 0 0 0 0 0 0 0
24 Salix sp. 0 0 0 0 0 0 0 0 0 0 0
25 Ceratophyllum demersum 1 0 0 0 00 2 1 3 0 0
26 Comarum palustre 0 0 0 0 0 0 0 0 0 0 0
27 Scutellaria galericulata 0 0 0 0 0 0 0 0 0 0 0
28 Lythrum salicaria 0 0 0 0 0 0 0 0 0 0 0
29 Myriophyllum spicatum 0 0 0 0 0 2 0 0 0 4 4
30 Lycopus exaltatus 0 0 0 0 0 0 0 0 0 0 0
31 Cicuta virosa 0 0 0 0 0 0 0 0 0 0 0

Ijbeh`_gb_�����

H[beb_�fZdjhnblh\�gZ�]_h[hlZgbq_kdbo�iehsZ^dZo

ha��;hevrhc�LZldmev

� <b^u�jZkl_gbc ��iehsZ^hd****
 1  2  3  4  5  6 7 8 9 10 11 12 13

1 Thelypteris palustris 0 2 0 0 0 0 0 0 0 0 0 0 0
2 Typha angustifolia 1 0 0 0 0 0 0 0 0 0 0 0 0
3 T. latifolia 0 1 0 0 0 0 0 0 0 0 0 0 0
4 Potamogeton compressus 0 0 0 0 0 0 0 1 1 0 2 2 0
5 P. perfoliatus 0 0 0 0 0 0 0 0 0 0 0 0 4
6 Hydrocharis morsus-ranae 0 1 0 0 0 0 0 0 0 0 0 0 0
7 Elodea canadensis 0 0 0 1 3 0 1 1 2 2 2 0 1
8 Phragmites australis 3 3 5 0 0 0 0 0 0 0 0 0 0
9 Carex sp.1 2 3 0 0 0 0 0 0 0 0 0 0 0
10 Carex sp.2 0 1 0 0 0 0 0 0 0 0 0 0 0
11 Lemna trisulca 0 0 0 1 0 0 0 0 0 0 0 0 0
12 L. minor 0 0 0 1 0 0 0 0 0 1 0 0 0
13 Spirodela polyrhiza 0 0 0 1 0 0 0 0 0 0 0 0 0
14 Calla palustris 0 1 0 0 0 0 0 0 0 0 0 0 0
15 Nuphar lutea 0 0 0 4 4 4 0 0 0 0 0 0 0
16 Ceratophyllum demersum 0 0 0 3 3 3 5 4 5 5 2 3 2
17 Comarum palustre 0 2 0 0 0 0 0 0 0 0 0 0 0
18 Scutellaria galericulata 1 0 0 0 0 0 0 0 0 0 0 0 0
19 Galium uliginosum 1 0 0 0 0 0 0 0 0 0 0 0 0
20 Lythrum salicaria 2 0 0 0 0 0 0 0 0 0 0 0 0
21 Myriophyllum spicatum 0 0 0 0 0 0 0 1 1 2 3 4 0
22 Lycopus exaltatus 1 0 0 0 0 0 0 0 0 0 0 0 0
23 Cicuta virosa 0 1 0 0 0 0 0 0 0 0 0 0 0
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Ijbf_qZgby:� 
JZklbl_evgu_� khh[s_kl\Z�� �²��²�ijb[j_`gu_

kieZ\bgu��6—15 — Phragmiteta australis, 16—25 — Scirpeta lacustris, 26—
35 — Nuphareta lutei, 36—43 — Polygoneta amphibii, 44—53 — Stratioteta
aloiditis, 54—61 — Myriophylleta spicati, 62—66 — Potamogetoneta
lucentis, 67—69 — Potamogetoneta perfoliatis.

** JZklbl_evgu_� khh[s_kl\Z:� �²��²� ijb[j_`gu_� kieZ\bgu�

6—11 — Phragmiteta australis, 12—15 — Scirpeta lacustris, 16—22 —
Nuphareta lutei, 23—27 — Polygoneta amphibii, 28—32 — Stratioteta
aloiditis, 33—36 — Myriophylleta spicati, 37—41 — Potamogetoneta lucen-
tis, 42—44 — Potamogetoneta perfoliatis

*** JZklbl_evgu_�khh[s_kl\Z���²��²�ijb[j_`gu_�kieZ\bgu�

5—6 — Phragmiteta australis, 7—9 — Scirpeta lacustris, 10—11 —
Nuphareta lutei, 12—13 — Nymphaeeta candidae, 14—15 — Polygoneta
amphibii, 16—17 — Elodeeta canadensis, 18—20 — Stratioteta aloiditis,
21—22 — Myriophylleta spicati





JZklbl_evgu_�khh[s_kl\Z���²��²�ijb[j_`gu_�kieZ\bgu�

3 — Phragmiteta australis, 4—6 — Nuphareta lutei, 7—10 — Ceratophylleta
demersii, 11—12 — Myriophylleta spicati, 13 — Potamogetoneta perfoliatis.
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