
  
  肉食性枝角類ノロ(Leptodora

Kindtii)の湖沼生態系食物網中での役割とその意義(総説)

  誌名 日本プランクトン学会報
ISSN 03878961
著者名 CHANG,KWANG-HYEON

花里,孝幸
発行元 日本プランクトン学会
巻/号 54巻2号
掲載ページ p. 99-110
発行年月 2007年8月

    
農林水産省 農林水産技術会議事務局筑波産学連携支援センター
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council
Secretariat

Powered by TCPDF (www.tcpdf.org)



�������� (Leptodora kindtii)	
��������	
����	�� ����

� ��1)�����	2)

1) 
������������� �790�8577 ������ 2�5
2)  !��"�#$��% �392�0027 &'�(�)* 5�2�4

Ecological role of predacious cladoceran Leptodora kindtii in a lake food web:
A review
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Abstract Zooplankton studies are one of the major research themes in limnological studies since
they play an important role as secondary producers in freshwater ecosystems. In particular,
studies on environmental factors governing seasonal dynamics and spatial distribution of zoo-
plankton communities being conducted actively. Predation by invertebrate predators is consid-
ered to be an important factor controlling the population dynamics of zooplankton in lake
ecosystems. Leptodora kindtii is a large cladoceran with a body size often exceeding 10 mm, and
is a typical invertebrate predator in eutrophic lakes. However, its feeding behavior is a#ected by
prey body size and morphology, and consequently, Leptodora shows strong prey selectivity.
Selective predation is considered to be factor structuring the zooplankton community. On the
other hand, Leptodora itself is a preferred prey item for many fish species, and supports their
growth. Leptodora is a typical summer species that builds up high abundances during summer
and is adapted to a eutrophic environment. In the present study, we summarized the ecological
characteristics of Leptodora as predator and a prey, and discussed its role in lake ecosystems. We
also discuss the environmental factors controlling temporal and spatial distribution of Leptodora
in these habitats.

Key words: Leptodora kindtii, invertebrate predator, zooplankton, prey-predator interaction, eutrophic lake
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Naught et al. 1999)�
�������������	�
����	��

(McNaught 1993)� ���
�����������
�������������������� ��� 1

cm ���������������� �������
��������  � !"# 1991$� !�"%&'
()'�*+,-���� Daphnia .�#/	0��
����$%�� *123�4�%&'()'����
�56&'�0(7���  89 1974� :);-
2001$� �<�56� ����
���*=���+
�� !�,��"%&'()'�->������?
@AB�&'�.C��5<
D�	�E�
FF��� G.H.����IB����� ����

6/�"%&'()'�JK�LM� .<� 0���
�6�������NO�P5<FQ.��RS�1T
�� ������*=�IB�.C�A	6UV���

��������	
��

WX'Y2  ��2$� ��Z (Leptodoridae) �3�
���  Leptodora kindtii[ \]$^_��6 `kindtia
�b4GQ6	��� cd"56e7��8�	9
6� Leptodora kindtii (Focke 1844) (Olesen et al.

2003) ���$ �� /�����f��:;��g*�
�A (Fig. 1)� ��hijk�<l�=>�m>�?	
�6	�� F�:;�nnoWX'YZ (Polyphemi-

dae) ��p�Q� @�q������ nnoWX'Y�
]r9�U��Q�  � !"# 1991, Olesen et al.

2003$� .<� 7 500 s�st���GQ6	��u�
�t�A>�BC��� (Wolken & Gallik 1965)� �
���u�2��A�	E:;-�� ���Dv�w

�60��x���U��Q<�� yEq�pF-�U
����GH���	EDvzI�{<�6	�	�
|hQ� (Nilsson et al. 1983, Browman et al. 1989)�
���J}�K�~EF��LK��� M�%���
7 2 mm �N�� 7 ��OP��6������ \�
�I� 14�18 mm ����.������ ��
17.5��Q�� ��7 2 mm �N�� 6 mm ����
����.��� 17��'�� (Vijverberg & Koele-

wijn 2004)� �-�� ������R����S�	�
�� T��K�56U�V  �WV$ �A��Q��
Daphnia �4�WX'Y��	jk�X.Q<�	U
�V�������Y�� ���U�V��Z[\��
E�F�E�]	P�IIhQ6	� (Herzig 1985,

Akeret 1995)�

���������	�����

����u�^ 2_���i� �Q�`4�6�+�
�5���a���� ��bc�I� 5�28 mm�
s�1 ��� (Browman et al. 1989)� F�E���d�
��pA-���	E�e��<?{����U��
Q�  :) 1998$� �-�� ������f���V�
��� ��a���gA�f�����'���� �5
���a��hB����'�� Bi�jk���l�
���'���� ���mn�0�op��<��a�
���'����U��Q6	� (Browman et al.

1989)� ���F�E��+���hB� p��<0
�xq��� ^ 1�6 m�� `feeding basket’ �g��
(Fig. 1)� �Q�4	60��x��� ^ 1 m���z�
rs���i� ]�	<0��tAu"�� v��
^ 1 m��4�4	6wx�<0� feeding basket �
yz�� ��+�{ ¡��� ��� feeding basket

�{ ¡�<0-��¢�£	¡¤£¥�������
��¦hQ6	�� <§�� *+,�E�!��0�
�� ��|>�¨©¡.Q�Q���� (Browman et

al. 1989, Herzig & Auer 1990)� WX'Y��ª}~«
���E�¬-	��>@���GQ� (Branstra-

tor & Lehman 1991)� F�E�� ����¢§B�
��	jk��	</���-	>@����<��
®5<>@��6������
���0�*+,�� ���� 1¯°,�� ±��4�

#/	� ���N��²(³´°«,%&'()'�
4���0���� (Moshiri et al. 1969)� �.Q<�
��N�«�� 3 mm �!�s��*+,�«���
�µ¶�� �������·��� (Mordukhai-

Boltovskaia 1958, Herzig & Auer 1990)� A.�� !�
������������ ��� 4�5 mm �����
���������
���¸	0�������� &'¹+�p��<0

Fig. 1. Morphology of Leptodora kindtii.

��%&'()'qº� ^ 54 » ^ 2 ¼ (2007)100



�������������	�
��������
����� 
���� ��	��
��� (Browman et

al. 1989)� ������
���� !"�#�$%&
'��� feeding basket�()*�+,��-� .�
()*���/0
�� Feeding basket�()*�
�� 2 mm����� 0.4 mm1� �� 9 mm 
���
�2� 1.4 mm /�
� (Manca & Comoli

1995, Branstrator 1998)� Feeding basket�()*�
�#3���()*���	/�4
��5� 67��
����67�����	/�#	� ���89��
/:��#�8���;�()*�89��� 	�
<"� ���������/���������=�

�>���?2��� �2!@ Daphnia��AB� �
���� feeding basket�()*� 3�� 2��!
�2�#���C��DE/�F
� (Havel 1985)� 

���� �� 1 mm��!�2� ��/�#���G
H
��9���
������1-��9� ����I�J�����
�
/+,�KL
� ���� !��� feeding bas-

ket/�MN5� O���������8��%��P
%� 	�<"� �����P�/9�I��  ��
Q��%/�#� R
�I��J<"��2� ���
�#��S�	/FT�U2�8�� U��%�I�
/����/!
�"VWXY*Z�� ���[���
���� Bosmina���9#��"��� I�\�
� 3]� Bosmina (Fig. 2)/!
�����#�S��
$^
�2� B. longi-spina/!
��#�S�;J
_�<� (Hellsten et al. 1999)� % 1`a�9� &�
'b	�I��J: B. gibbera2 B. retro extensa��
��/� <"J(�� feeding basket��)b�8
�C�_9��� .�������#�S��F

�� ������
/+,�*!�J%c:��?2	
"� ����+d,-��� ���ef	�.&�/
�"gh0���i�j#
��5� ��j#�8
�1kl/,�,-�2T�2�%$��;JS�	�
"Vm3���� X)no4�� ,�pqrs�tuv

w	"���xy3�1k��2��U2�8�
(Browman et al. 1989, Herzig & Auer 1990)�
z{	�����>��"Vm32	"���� I�
|�}+d,-�� 5c]�����J��/6<"7
~
�� c8	/� ��22J/��9�	� d�,
-J,9��� 	�<"� ����#����  ��
���
�� ���:������\��� Daphnia

�AB� :������+d,- ����xy/;�	
�2<��pqrs� ,��5� ��/!
����
�#����=	9�F
� (Browman et al. 1989)�
�����w�v��v��/�����%/� �>�
�/��?�����5c��#�/���#+,�
�-"��AB/�� ��#���/99
�U2��
���]@���]2��>���AB�CA/��
U2�8� (Je#ries 1988)� 	�<"� �����
	��#/�<"�M���w�v��v������
>���7~�� ��w�v��v���]D��.�
�E7�/�8�+,�KL
U2/���
cF� �#�/2<"�� ���������G�
�/����>��U2���� ����G	�	
�� ��.����H!"#���5/I�
J��
������/!	� #���������1-���
��r�K��/�<"= �� Branstrator (1994,

1998)�� 3]����w�v��v (Bosmina, Cerio-

daphnia, Daphnia)�/�"� ��.�������
�#	"�K
�����r�L2�#/������
$^	��B - (prey profitability)�¡¢	�� .�
�� ����£������¤vM-$^	NC/O
��8�U2/PQ	� R¥
5¦§S�T¨	�¤v
�©����ª���w�v��v/!	"��U¦
��V��/��N�1¤v�L���	�����r
L2	"¡¢	$^	�J����� .���� W��
3]�
�"��/2<"A ����<�� ��()
*9�
�/:��#/�������J9�	�
� �����
�����rL�9�	�� 	�	�
.�B -/�U«/��()*��������1-
��XY�8��]Z\
i	�� �2!@� ]�
�B -�$^
�2 Bosmina�AB@��]/$
�"A¬/_�<��
U��%/� ���
�[
�@®¯�°±r�s
������]��/��	/�#������  
�� �����]��/�#��/9���� ²O
�8�� 	�	� .���
�\!	���� ����
��]D�/�<"\�<"9�� ����%�d³�
�b´<���xy	� �#
�µ)w (cruise type)

Fig. 2. Various morphology of Bosmina species in
Swedish lakes (Redrawn from Hellsten et al. 1999).
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������� ����������	
����	
� (Herzig & Auer 1990).

��������	
�������������

���	�	������������
����
���	�� � � ��!"�#�$%&�'� ��
���(�)*�+���	#���
��,-��
&�.��/���01�%�&2 �.�� 34	
56789���	:��
���'���;��
<2 �=��:>	� �������?����@�
�&��A���!���B�&���<2 ���C
D������� �����E�FG���HI��.
%I !	"#�.� J�3K�$�����CD�
��)%	L ��	:M�"#��!N&!�
<2 �������'#���� Hillbricht-

Ilkowska & Karabin (1970)�� �	O()P�*+
�� Q�R��)*������,S���B���
�(�C-��T�����UV� ��� 17W��X
.��E�� 30Y	/0��� 110�Z���
��![Q0�2 Herzig (1995)����!)\]��
�$����)*��	:M��T����^2
�� Herzig & Auer (1990)!Q�R��)\����)
���3_��`M������3KUV�����
a�:>��������"#�bcd�$�2

PRef0.5005g0.352hWTg0.016hPD

���� PR ���� (predation rate; prey inds.

Leptodoraf1df1), WT�)\ (W), PD���� (inds.

lf1)�<2 ��:>	� I !	��������!
i.01� ��	����jklmnl*o	4�
�����
��"#�B2 �0��5pQ0�Q�
R����	����jklmnl�6*	4��
����
�� Table 1	����2 �]�� 7$��
�����)*���+�!	8B$������
qr6	s&��
��9t�������!u7m
	:�v	w%0�&2
qr6)*	4�� ���; !���
��,-
��<H	� X%!=x�Ty�z�{��I !�

��,-�2 7$���jklmnl(����!=
x�Ty�z	>|�� �����.%�?���@
}Q~Q�R��A��	��Zx� ��B 1994�2
������Ty�z�� �	�0���@C�?�
�	?���@}�&>D��9t��.%� ���
�l (kairomone)��10�& (Brown et al. 1970)2

��:>	����-�	|��+�!	�	��TQ
~A�������EFA��	GH��10� �$
	 Daphnia�5��IJ� Bosmina�����6�I
�:$K%0�& (Kerfoot 1987, Hanazato 1991)2
qr6!����A�������� ��	4���L
����&2 Lake O»stersjön 	�M� Bosmina core-

goni���!xC�H���0���H���	!
N�$�� (Hellsten & Stenson 1995). B. coregoni

��������&�)	>|�� O 1Pr�Q1��
<H	:ZRx��ST����		�T� (Lager-

gren & Stenson 2000; Fig. 3)2 ���T���	�� �
�	��Q0��Q0�&�T	 B. coregoni �Ux
�V�� ������Q0¡��@}Q~¢V
!< (Hellsten et al. 1999). DaphniaW������
���l	>|���	�T�K%0�&�.M�!�
Tanner & Branstrator (2006)�� Daphnia mendotae

Birge �X%YZ	i�M��������&�)	Q
%���	:M�� :ZA�!��	 �:Z£&[\]
^� ���)!��0���_%.	��2
`a�	�M��& Bosmina fatalis�+�!	�
	��TQ~!� ���	�T��������l	
:M�EFQ0��!J�3K	:M�_%.	Q0
� (Chang & Hanazato 2002, Sakamoto et al. 2006)2
��i¤� B. fatalis�� �������&�)���Q
0�b�¥¦�Q1�� ����A�!���	�t
���< (Fig. 3)2 c���	§�j �d¨��	� A
��	� � B. fatalis�J�3K���	e��UV�
f&b�¥¦��M��	��>��&�		g'� :
Z &�-��[��2 ��!M�� B. fatalis����
	�T	:M�������¢V!	@}Q~��!
_%.	Q0�2 �.�� <�$`a�	�M� B.

fatalis�©h(�< B. longirostris�� ��	4��
�	>|�[Q�&2 `a�	���0% 2(�
Bosmina)*�+����ª«��� B. fatalis!
���)*��! &v	ij��	4�� B.

longirostris ���!xC��&¬�	ij��
(Chang & Hanazato 2003)2 �� 2(�)*��	,
-������
��J��®¯°�3K�3&�*o
±²8�¡.��UV� ������ B. longirostris�
)*�����!	kl�� 2(�ij��m0ni
Z�op��	³q�
��V���&��![Q
0� (Chang & Hanazato 2004a)2 ��!M�� ��!
=x�����l�{��(r�!� ´?��f��
�µ I�¶·�8¯·¸�¶7�¹l!� `a�	��
 2(� Bosmina)*�+����l��³q�

1sjklmnlyº5 O 54» O 2¼ (2007)102
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 �� �������!"�#�$�%��� feed-

ing basket����& �� Abrusán (2003)�� �'
�%�& �()���*�����+,%����-
�� ��� feeding basket��+,%�����.� �
/�� 0����1��23/4�5��/�  ���
67�����8�.�9:�;��%�/� <��=
>?�@�A���BC��& ��

��������	

���DE��F�GH�������$�%��I
& �� J�� KLMNOM�P��-��$�%�
QR&� �� !,�P�ST&�����4	� UV
�+%���������WX� � (O’Brien

1979)� �+%"��AKLMNOM& �����-
�� 0�#�%"�P����$H�%YZ&& ��
[	4\�� �/�� ]�%'^��-���._P�
��`/4a(�)\�b��&+%�� 0�'^�P
�*+A._� cdefd (Lepomis macrochirus) �
DaphniaUV����,-�����b��.4\
��� (Branstrator & Holl 2000)� ghijikl
(Osmerus eperlanus)� mnopql (Coregonus spp.)�
rLikl (Neosalanx pseudotaihuensis Zhang)� m�
l (Pelecus cultratus)� sd>l Stizostedion lucioperca

�/P%t�,-�������� (De Bernardi &

Giussani 1975, Boersma et al. 1996, Liu & Herzig

1996, Branstrator & Holl 2000, Palmer et al. 2001, Liu

2001, Peterka et al. 2003)� 01�u,23��v>�
f (Hypomesus transpacificus)����������

� (Chang et al. 2005)� B.� ����QR���/P
�45��;w%�'& �� 67D�v>�f�x
y� "5 2 cmz{�/P�|89��� 0� 40}��
�&:_4\��� (Chang et al. 2005)� sd>l�P
�/P��-��� ���|89�� 40}�:_�$
�%�QR& � (Frankiewicz et al. 1997, Uusitalo et

al. 2003)�
���P�;~�����\���//"4�� !,
�DE&P�������� P��������"�<
=�>�������%��� 0��?@/4���a
(�A���b��&+%�U�C� 0\�� ���B
C��.P����D����B�B%EF����
��B�� 1 cm��C���+%�����//"4�
#�%"��Ab�& �� ��A�.��&(G�H
�&��I�()���D���� ���0����J
����b�&#�%"�������� ��� ���
�?@8���23��	�b�&P����U��K
L�����b�& �� P�����`��H���
()���M���4\���EF���� 0��N�
O (diel vertical migration)� �� b\�� P���
`���P��� P����O���._�Q�% ¡
¢R£¤��¥2%ST�23�� P���¦��U,
%�V�W�¦O���._�����!��T�§¨
������O& � (Lampert 1989)� ���B.P
��D��T�$H�ST�23�� V���T©§¨
�� (Wells 1960)� �,�� UVP����\�ª«�
����:���¬tP��UVS,��� S�D&
�� P��� 10®20 m�XS�23��b����
�\��� (Enz et al. 2001, Palmer et al. 2001)� P/
4)¯�x°�±%�Y�D&�� P��DZ²,�2
3���� (De Nie et al. 1980, Branstrator & Holl

2000, Chang & Hanazato 2004b)�
X������� ³´[&����"�<=�U,�
µ[��<=&23��b��!� (Smiley & Tessier

1998, Xie et al. 2000, Wojtal et al. 2003)� 0\�� ³
´�X\[��?��/P¡]^_��I�U����
�`/4)\�._�[	4\�� �/�� µ[��?
��KLMNOM�P��"�<=��,%�b��
U-�³´UVµ[�GH���`��,� �/��N
�O�U-�0���`�$H�b��&+%�Y�D
E&�� ���P��µ[/4³´�X\[�)¯b
¶� V��B.µ[�·�0�X��O (diel horizon-

tal migration)���xy� � (Alajärvi & Horppila

2004)� b�U�%���0��N�O¡0�X��O
�� µ[�GH�����"�<=�0�¸&�O��

Fig. 3. Two Bosmina species which change their
morphologies in response to the presence of L. kindtii.
Antennules of B. fatalis were drawn as view from top.
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Fig. 4. The relationship between mean depth (m) of
L. kindtii and the Secchi disk transparency (cm) (Data
from Chang & Hanazato 2004b).
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