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

��
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�������������
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

�

���������������������-

���������������������

��������������������

������������������

������������������-

�������������������

������������������

�������������������-

����������������������

�����������������

�������������������

������������������

��������������������

�����������������

������������������

������������������-

����������������������

�����������pH�������

�����pH�����������������
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



�

����������������

�������������

������Gotosa et al., 2015��������

�����������������

���������������������

�����������Jones, 1999���

�����������������

� � � � � �� � � � � � ��

Carlsson, 1986� �� �� ������ � � ��� 

�����������������

���������������

���� � ������Forman and Alexander,

1998����������������

�����������Edvardsson, 2010�

� � � � � � � � ��� � � � � � 

������������������ -

����������������

�������������������

����������������Succarieh,

1992������������������

��Jones, 2000��������������-
�����������������

�
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

������������������

� � � ��� ��� Addo and Sanders, 1995� Gottschalk

�����������������

������������������

� � � � ���� �� � �� �� � � 

Gustafsson, 2005� � � � � � � � � � � �

� � � � � � � � � � � � � �

����� �������

���Addo and Sanders, 1995��������

� � � ��� � � �� Addo and Sanders, 1995;

Hoover et al., 1973; Jones, 1999; Morgan et al., 2005; Schultz,1993;������

����������������

�����������������

�

��������������� -

�����������������

������������������

������������������ -
������������������

�����Jones, 2000�����������

�������������Hoover et

al., 1981���������������

����������������

������������Kuhns et al., 2001;

Gillies et al., 2005����������Monlux and Mitchell,

2007; Powers, 2007�������������

�����Jones, 1984
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

�����������

����

�� �� � �� �� ���� �� 

� ���������� � ��

��������������
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