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1. <<?>?GB?

1.1 :dlmZevghklv�ijh[e_fu

<�ihke_^g__�\j_fy�\k_�[hevr__�\gbfZgb_�ijb\e_dZ_l�bg^b\b^mZevgZy�baf_gqb-

\hklv� ih\_^_gby� `b\hlguo�� \� qZklghklb� ju[�� H^gZdh�� g_kfhljy� gZ� lh�� qlh

[hevrbgkl\h� bkke_^h\Zl_e_c� ijbagZxl� \Z`ghklv� bamq_gby� bg^b\b^mZevguo

jZaebqbc� ih\_^_gby� �6ODWHU�� ������ /RPQLFNL�� ������ 'DYLHV�� ������ 'XQEDU�� �����

Caro & Bateson, 1986; Clark & Ehlinger, 1987; Mendl & Deag, 1995; Magurran,

�������^h�g_^Z\g_]h�\j_f_gb�hgb�hlghkbl_evgh�j_^dh�y\eyebkv�hkgh\guf�ij_^-

f_lhf�bkke_^h\Zgbc�

Fgh]hqbke_ggu_� bkke_^h\Zgby� \uy\beb� agZqbl_evgu_� jZaebqby� f_`^m

hkh[yfb�\�kZfuo�jZaguo�nhjfZo�ih\_^_gby��\dexqZy�ibs_\h_��h[hjhgbl_evgh_�

k_dkmZevgh_�b�^j���kf��h[ahju�5LQJOHU��������0DJXUUDQ���������AgZqbl_evgu_�bg-

^b\b^mZevgu_� jZaebqby� [ueb� h[gZjm`_gu� ^Z`_� \� ih\_^_gbb� ju[� \� klZ_

�JZ^Zdh\�� ������ 3LWFKHU�� ������+HOIPDQ�� ������0DJXUUDQ�� ������ 3LWFKHU�	�3DUULVK�

�������^ebl_evgh_�\j_fy�jZkkfZljb\Z_fhc�dZd�gZb[he__�h^ghjh^gZy�khpbZevgZy

kljmdlmjZ� �JZ^Zdh\��������6KDZ���������Djhf_�lh]h��^Z`_�kl_j_hlbigZy�j_Zdpby

kZfpZ�lj_ob]ehc�dhexrdb�gZ�djZkgu_�klbfmeu�\�^_ckl\bl_evghklb�g_�y\ey_lky

kl_j_hlbighc�±�gZklhevdh��qlh�klZ\bl�ih^�\hijhk�deZkkbq_kdmx�dhgp_ipbx�j_-

eba_jh\��5RZODQG��������%DHUHQGV��������%RO\DUG�	�5RZODQG��������

Bg^b\b^mZevgu_� jZaebqby� \Z`gu� ij_`^_� \k_]h� ihklhevdm�� ihkdhevdm

hgb�y\eyxlky�hkgh\guf�fZl_jbZehf�^ey�w\hexpbb� �'DUZLQ�� �������;he__�lh]h�

kh\j_f_ggZy�l_hjby�w\hexpbb�ih^q_jdb\Z_l�\Z`ghklv�bf_ggh�hkh[b�b�]_gZ�dZd

_^bgbpu�hl[hjZ��'DZNLQV��������������0D\QDUG�6PLWK���������Wlh�b�y\ey_lky�hk-



– 11 –

gh\guf�nZdlhjhf��\ua\Z\rbf�g_^Z\gbc�\kie_kd�bgl_j_kZ�d�ZgZebam�bg^b\b^m-

Zevguo�jZaebqbc�\�ih\_^_gbb�`b\hlguo�

<�jZfdZo�^hfbgbjmxs_]h�ih^oh^Z��hkgh\Zggh]h�gZ�dhgp_ipbb�w\hexpb-

hggh�klZ[bevguo�kljZl_]bc��dZd�ijZ\beh�g_l�g_h[oh^bfhklb�\�q_ldhf�jZaebqbb

f_`^m�\gmljb��b�f_`�bg^b\b^mZevghc \ZjbZpb_c��Zevl_jgZlb\gufb�lZdlbdZfb�

oZjZdl_jgufb� ^ey� h^ghc� hkh[b� �Z^Zilb\gZy� ieZklbqghklv�� behavioural

flexibility���b�jZaebqbyfb�\�j_Z]bjh\Zgbb� jZaguo� hkh[_c�� hljZ`Zxsbfb� mklhc-

qb\u_�bg^b\b^mZevgu_� oZjZdl_jbklbdb��<� lh�`_� \j_fy�� ohjhrh� ba\_klgh�� qlh

h[sb_�fhlb\Zpbhggu_�b�nbabheh]bq_kdb_�nZdlhju�gZdeZ^u\Zxl�h]jZgbq_gby

gZ�w\hexpbhggu_�ijhp_kku��b��ke_^h\Zl_evgh��[hevrbgkl\h�ijbagZdh\�\Zjvbjm-

_l�b�w\hexpbhgbjmxl�\aZbfhaZ\bkbfh��'RE]KDQVN\��������$UQROG��������%DNNHU�

������3ULFH�	�/DQJHQ���������Bkke_^h\Zgby�mklhcqb\uo�bg^b\b^mZevguo�jZaeb-

qbc� ih\_^_gby� [Zabjmxlky� gZ� ZgZeba_� \aZbfhk\ya_c� f_`^m� jZaebqgufb

ih\_^_gq_kdbfb� ijbagZdZfb� b� ihwlhfm� iha\heyxl� k\yaZlv� k\hckl\Z� g_j\ghc

kbkl_fu�hkh[_c�k�bo�ih\_^_gb_f�\�j_Zevguo�wdheh]bq_kdb�agZqbfuo�kblmZpbyo�

G_h[oh^bfh� lZd`_� hlf_lblv�� qlh� kjZ\gbl_evgh�ikboheh]bq_kdb_� bkke_-

^h\Zgby� kljmdlmju� bg^b\b^mZevghc� \ZjbZpbb� m� jZaguo� ]jmii� iha\hghqguo

hkh[_ggh�\Z`gu�\�l_hj_lbq_kdhf�ieZg_��ihkdhevdm�hgb�\uy\eyxl�agZqbl_evgh_

koh^kl\h��:�wlh�]h\hjbl�h�kms_kl\h\Zgbb�h[sbo�b�\�agZqbl_evghc�kl_i_gb�dhg-

k_j\Zlb\guo� ]_g_lbq_kdbo�� nbabheh]bq_kdbo� b� w\hexpbhgguo� f_oZgbafh\�

G_cjhnbabheh]bq_kdb_� bkke_^h\Zgby� bg^b\b^mZevguo� jZaebqbc� ih\_^_gby� \

l_q_gb_� ^ebl_evgh]h� \j_f_gb� jZkkfZljb\Zxlky� \� jZfdZo� IZ\eh\kdhc� rdheu

�Kbfhgh\������, 1987).

L_f�g_�f_g__��[hevrbgkl\h�bkke_^h\Zgbc�\�^Zgghc�h[eZklb�^h�kbo�ihj

[ueb�ihk\ys_gu�ebrv�hl^_evguf�Zki_dlZf�ih\_^_gby��Z�lZd`_�bahebjh\Zgguf
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ih\_^_gq_kdbf�we_f_glZf�b�kljZl_]byf��Hlkmlkl\m_l�_^bguc�kjZ\gbl_evguc�b

bgl_]jZlb\guc�ih^oh^��h[t_^bgyxsbc�bamq_gb_�h[s_c�n_ghlbibq_kdhc�kljmd-

lmju� bg^b\b^mZevghklb�� \hafh`gu_� fhlb\Zpbhggu_� f_oZgbafu� bg^b�

\b^mZevguo�jZaebqbc��Z�lZd`_�bo�wdheh]bq_kdh_�b�w\hexpbhggh_�agZq_gb_�

1.2 P_ev�b�aZ^Zqb�bkke_^h\Zgby

P_ev�gZklhys_]h�bkke_^h\Zgby –�bamq_gb_�n_ghlbibq_kdhc�hj]ZgbaZpbb�b�wdh-

eh]bq_kdh]h� agZq_gby� bg^b\b^mZevguo� jZaebqbc� \� ih\_^_gbb� `b\hlguo� gZ

ijbf_j_�ju[��Hkgh\gufb�aZ^ZqZfb�jZ[hlu�y\eyxlky�

1.  jZajZ[hldZ�f_lh^h\� deZkkbnbdZpbb� b� ZgZebaZ� bg^b\b^mZevguo� jZaebqbc

ih\_^_gby�ju[�

2.  bamq_gb_� kljmdlmju� bg^b\b^mZevguo� jZaebqbc� ih\_^_gby� ju[� k� jZaguf

h[jZahf�`bagb�b�ihbkd�hkgh\guo�oZjZdl_jbklbd�bo�l_fi_jZf_glZ�

3.  bamq_gb_�hkh[_gghkl_c�jZa\blby�mklhcqb\uo�oZjZdl_jbklbd�l_fi_jZf_glZ

ju[�\�hglh]_g_a_�

4.  bkke_^h\Zgb_�wdheh]bq_kdh]h�b�w\hexpbhggh]h�agZq_gby�bg^b\b^mZevguo

jZaebqbc�\�ih\_^_gbb�ju[�

1.3 Bkihevam_fZy�l_jfbgheh]by

<hijhku�� k\yaZggu_� k� Z^_d\Zlghc� l_jfbgheh]b_c�� y\eyxlky� \_kvfZ� \Z`gufb�

Hq_\b^gh��qlh�h^gbf�ba�hkgh\guo�mkeh\bc�ghjfZevgh]h�\aZbfhihgbfZgby�bk-

ke_^h\Zl_e_c�� jZ[hlZxsbo� gZ� klud_� g_kdhevdbo� gZmd�� \� hkh[_gghklb� lZdbo
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jZaguo�dZd�wdheh]by�b�kjZ\gbl_evgZy�ikboheh]by��y\ey_lky�h^bgZdh\h_�ihgbfZ-

gb_� agZq_gby�l_jfbgh\��<�k\yab�k� wlbf��y�kq_e�g_h[oh^bfuf�djZldh�h[km^blv

agZq_gb_�� \deZ^u\Z_fh_� \� g_dhlhju_� ihgylby�� dhlhju_� y\eyxlky� dexq_\ufb

^ey�^Zgghc�jZ[hlu��G_h[oh^bfh� hlf_lblv��qlh� \k_� wlb� l_jfbgu�bf_xl� h[s_-

ijbgylh_� hij_^_e_gb_� \� Zg]ehyauqghc� ebl_jZlmj_�� b� aZqZklmx� y\eyxlky

^hklZlhqgh�kZfhhq_\b^gufb�b�bglmblb\gh�ykgufb��LZdb_�l_jfbgu�dZd��mklhc-

qb\hklv�� �consistency��� �kljZo��� �im]eb\hklv�� b� �kf_ehklv�� y\eyxlky

h[s_ijbagZggufb��kf��kibkhd�ebl_jZlmju���H^gZdh��bf�qZklh�^h\hevgh�keh`gh

gZclb�Z^_d\Zlguc�jmkkdbc�i_j_\h^�

D�g_kqZklvx��fgh]b_�ba�bkihevam_fuo�\�^Zgghc�jZ[hl_�l_jfbgh\�hlghkb-

l_evgh�fZeh�agZdhfh�hl_q_kl\_gguf�bkke_^h\Zl_eyf��Ijbqbghc�wlh]h�y\eyxlky

\k_f�ba\_klgu_�iheblbq_kdb_�kh[ulby��agZqbl_evgh�aZ^_j`Z\rb_�jZa\blb_�bk-

ke_^h\Zgbc� \� h[eZklb� kjZ\gbl_evghc� ikboheh]bb� \� Jhkkbb� \� i_jbh^

dhffmgbklbq_kdh]h� lhlZeblZjbafZ1
��Ihwlhfm�gb`_� y�ijb\h`m�djZldbc� ]ehkkZ-

jbc�gZb[he__�\Z`guo�l_jfbgh\��;he__�ih^jh[gh_�bo�h[km`^_gb_�fh`gh�gZclb�\

l_dkl_�^bkk_jlZpbb�

bg^b\b^mZevgZy�baf_gqb\hklv��bg^b\b^mZevgu_�jZaebqby� �individual

variation, individual differences)�±�jZaebqby�\�ih\_^_gbb�hl^_evguo

hkh[_c��k\yaZggu_�k�bo�n_ghlbihf��kf��jZa^_e�������<�^Zgghc�jZ[hl_�\

hkgh\ghf�ZgZebabjmxlky�g_�bgl_]jZevgu_�ihdZaZl_eb�baf_gqb\hklb

ih\_^_gby��lZdb_�dZd�^bki_jkby�beb�dhwnnbpb_gl�\ZjbZpbb���g_�bg-

^b\b^mZevghklv� hl^_evguo� dhgdj_lguo� hkh[_c� �bg^b\b^mZevgu_

                                                
1 G_evay�g_� hlf_lblv�� gZijbf_j�� lZdhc�nZdl�� dZd� ihegh_� hlkmlkl\b_� \� Jhkkbb

ki_pbZevghkl_c��ih\_^_gb_�`b\hlguo����wlheh]by��beb��kjZ\gbl_evgZy�ikboh-

eh]by��� dhlhju_�� gZijbf_j�� y\eyxlky� h^gbfb� ba� gZb[he__� ihimeyjguo� \

mgb\_jkbl_lZo�KR:�b�<_ebdh[jblZgbb�
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hkh[_gghklb���Z�h[s__�ijhy\e_gb_�b�ki_pbnbq_kdb_�oZjZdl_jbklbdb

wlhc�baf_gqb\hklb�±�jZaebqby�f_`^m�hkh[yfb��Ihwlhfm�y�bkihevamx

[he__�madbc�l_jfbg�±�bg^b\b^mZevgu_�jZaebqby�

bgki_dpbhggh_�ih\_^_gb_��inspection behaviour)�±�ijb[eb`_gb_�hkh[b�d

obsgbdm��aZ�dhlhjuf�ke_^m_l�[he__�beb�f_g__�ijh^he`bl_evgZy�\b-

amZevgZy� nbdkZpby� gZ� g_f� �0DJXUUDQ� 	� *LUOLQJ�� ������ 0DJXUUDQ� 	

Seghers, 1990);

dhgkljmdl� �construct) – h[sZy�ih\_^_gq_kdZy� oZjZdl_jbklbdZ�� dZl_]hjby

ih\_^_gby��dhlhjZy�g_ihkj_^kl\_ggh�g_�gZ[ex^Z_fZ�b�ij_^klZ\ey_l

kh[hc�Z[kljZdlgh_�l_hj_lbq_kdh_�ihkljh_gb_��\u\h^bfh_�ba�gZ[ex-

^Z_fh]h� ih\_^_gby� \� jZaguo� kblmZpbyo� b� mkeh\byo� ijb� ihfhsb

ki_pbZevguo� f_lh^h\� ZgZebaZ� �Nunnally, 1967��� <hafh`gu� kemqZb�

dh]^Z�g_dZy�dZl_]hjby�beb�Zki_dl�ih\_^_gby�g_�y\ey_lky�q_ldh�hij_-

^_ey_fhc�� gh�� l_f� g_� f_g__�� y\ey_lky� hlghkbl_evgh� lhqgh

baf_jy_fhc2
�� Wlh� hkh[_ggh� dZkZ_lky� lZdbo� km[t_dlb\guo� Zki_dlh\

ih\_^_gby�dZd�wfhpbb��fhlb\Zpby��Zllblx^u�b�oZjZdl_jbklbdb�ebq-

ghklb�� Bo� baf_j_gb_� hkgh\Zgh� gZ� dhgp_ipbb� dhgkljmdlghc

\Zeb^ghklb�(construct validity, kf��Nunnally, 1967);

g_\jhlbaf��neuroticism) – h^bg�ba�hkgh\guo�nZdlhjh\�ebqghklb�b�l_fi_-

jZf_glZ�� k\yaZgguc� k� wfhpbhgZevghc� klZ[bevghklvx�� ih^�

\_j`_gghklvx� kljZom� b� lj_\h`ghklb��DjZcgyy� kl_i_gv� \ujZ`_ggh-

klb� ^Zggh]h� nZdlhjZ� khhl\_lkl\m_l� g_\jhlbq_kdbf� khklhygbyf

(Eysenck, 1970; Eysenck & Eysenck, 1985���<� ljZ^bpbhgghc�IZ\eh\-

kdhc�lbiheh]bb��IZ\eh\���������^Zgghfm�nZdlhjm�khhl\_lkl\m_l�lZdZy

oZjZdl_jbklbdZ�\ukr_c�g_j\ghc�^_yl_evghklb�dZd�kbeZ�g_j\ghc�kbk-

l_fu� �G_[uebpbg�� �������H^gZdh�� ke_^m_l� hlf_lblv�� qlh� Kbfhgh\

(Simonov, ������ jZkkfZljb\Z_l� kbem� g_j\ghc� kbkl_fu� dZd� ZgZeh]

nZdlhjZ�wdkljZ\_jkbb��Z�g_�g_\jhlbafZ�

                                                
2 K�lhqdb�aj_gby�eh]bdb�b�f_lh^heh]bb�gZmdb��^Zgguc�ih^oh^�bf__l�hkgh\Zgby

\�l_hjbb�g_q_ldbo�fgh`_kl\�
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im]eb\hklv� �shyness�� ±� kdehgghklv� d� ba[_]Zgbx� jbkdZ� \� ihl_gpbZevgh

hiZkguo�kblmZpbyo� �:LOVRQ� HW� DO��� ������ ������:LOVRQ�� ������Budaev,

1997).

kf_ehklv��boldness��±�kdehgghklv�d�ijbgylbx�jbkdZ�\�ihl_gpbZevgh�hiZk-

guo�kblmZpbyo��:LOVRQ�HW�DO�������������; Wilson, 1998; Budaev, 1997).

klZ[bevghklv��stability)  ih\_^_gby�±�\�madhf�kfuke_� g_baf_gghklv�dheb-

q_kl\_ggh]h�b�dZq_kl\_ggh]h�mjh\gy�ijhy\e_gby�^Zggh]h�ih\_^_gby�m

hkh[b�\�g_kdhevdbo�kblmZpbyo�beb�ih\lhj_gbyo�l_klZ�

kljZl_]by� �strategy)� ±�ih\_^_gq_kdbc�Zdl�beb�ihke_^h\Zl_evghklv� Zdlh\�

dhlhju_� `b\hlgh_� hkms_kl\ey_l� \� ^Zgghc� dhgdj_lghc� kblmZpbb

�+DUYH\���������ij_^\Zjbl_evgh�aZijh]jZffbjh\ZggZy�ebgby�ih\_^_-

gby�(Dawkins, 1982).

kljZo��fear) – wfhpbhgZevgh_�b�fhlb\Zpbhggh_�khklhygby�\hagbdZxsb_�\

ijbkmlkl\bb� ihl_gpbZevgh� hiZkguo� klbfmeh\� �Brain, 1990; Boissy,

1995).�AgZq_gb_�^Zggh]h�ihgylby�\h�fgh]bo�kemqZyo�[ebadh�d�lZdh-

\hfm� \� ljm^Zo� hl_q_kl\_gguo� deZkkbdh\� nbabheh]bb� <G>�

gZau\Z\rbo� kljZohf� "iZkkb\gh�h[hjhgbl_evgmx�� j_Zdpbx� �IZ\eh\�

������Djmrbgkdbc���������H^gZdh�\Z`gh�hlf_lblv��qlh�kljZo�fh`_l�b

Zdlb\babjh\Zlv�ih\_^_gb_��gZijbf_j�\�iZjZ^b]f_�ihl_gpbbjh\Zggh-

]h�kljZohf�ba[_]Zgby��Leaton & Borszcz, 1985; Young & Leaton, 1994).

lZdlbdZ� �tactics)� ±� lh� `_�� qlh� b� kljZl_]by�� h^gZdh� h[uqgh� dhgp_ilm�

Zebabjm_lky�gZ�[he__�gbadhf�b_jZjobq_kdhf�mjh\g_��gZijbf_j�dh]^Z

kljZl_]by� ij_^klZ\ey_l� kh[hc� kh\hdmighklv� g_kdhevdbo� lZdlbd);

bgh]^Z� �Gross, 1991��lZdlbdZfb�gZau\Zxlky�\hafh`gu_�g_gZke_^m_-

fu_� kihkh[u� j_ZebaZpbb� [he__� h[s_c� b� ]_g_lbq_kdb

aZijh]jZffbjh\Zgghc�kljZl_]bb�

l_fi_jZf_gl� �temperament)� ±� dhfie_dk� bg^b\b^mZevguo� hkh[_gghkl_c

hkh[b��k\yaZgguo��ij_`^_�\k_]h��k�lbihf�__�g_j\ghc�kbkl_fu��hij_-

^_eyxsbc�ih\_^_gb_�\�jZaguo�kblmZpbyo��Hkgh\gufb�oZjZdl_jgufb

ijbagZdZfb�l_fi_jZf_glZ�y\eyxlky�mklhcqb\hklv�\�jZagh_�\j_fy�b�\

jZaguo� kblmZpbyo� �G_[uebpug�� ������ 6WUHODX�� ������ 5RWKEDUW�� �����

Goldschmidt et al., 1987; Budaev, in press).
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mklhcqb\hklv��consistency) – hkh[uc�Zki_dl�klZ[bevghklb�ih\_^_gby���mk-

lhcqb\hklv�� hagZqZ_l�� qlh� ^ZggZy� ih\_^_gq_kdZy� i_j_f_ggZy

^_fhgkljbjm_l� \ukhdmx� dhjj_eypbx� ijb� ih\lhjghf� baf_j_gbb� q_-

j_a�dZdh_�lh�\j_fy��\j_f_ggáy�mklhcqb\hklv�±�consistency over time –

beb�g_ij_ju\ghklv�±�continuity��beb�\�jZaguo�kblmZpbyo��consistency

across situations���ijbq_f�^Z`_�b� \� lhf� kemqZ_� _keb� h[sbc� mjh\_gv

wlhc�i_j_f_gghc�baf_gy_lky� �kf��jZa^_e� ��������Ihgylb_�mklhcqb\h-

klb�bg^b\b^mZevguo�jZaebqbc�y\ey_lky�dexq_\uf�\�^Zgghc�jZ[hl_�

wdkljZ\_jkby� �extraversion) – h^bg� ba� hkgh\guo� nZdlhjh\� ebqghklb� b

l_fi_jZf_glZ��DjZcgb_�agZq_gby�^Zggh]h�nZdlhjZ�khhl\_lkl\mxl�gZ-

ijZ\e_gghklb�bg^b\b^mmfZ�eb[h�gZ�fbj�\g_rgbo�h[t_dlh\��eb[h�gZ

y\e_gby�_]h�kh[kl\_ggh]h�km[t_dlb\gh]h�fbjZ��>ey�wdkljZ\_jlh\�oZ-

jZdl_jgu�h[sbl_evghklv��khpbZevgZy�Z^Zilbjh\Zgghklv��kdehgghklv

d� bkke_^h\Zl_evkdhc� Zdlb\ghklb��Bgljh\_jlu� khpbZevgh� iZkkb\gu�

g_h[sbl_evgu��kjZ\gbl_evgh�g_ex[hiulgu�ih�hlghr_gbx�d�gh\uf

\g_rgbf�h[t_dlZf��Eysenck, 1970; Eysenck & Eysenck, 1985).

1.4 GZmqgZy�gh\bagZ�jZ[hlu

JZajZ[hlZg�hjb]bgZevguc�f_lh^heh]bq_kdbc�ih^oh^�d�bkke_^h\Zgbx�bg^b\b^m-

Zevguo� jZaebqbc� \� ih\_^_gbb�`b\hlguo� gZ� hkgh\_� bkihevah\Zgby� dhgp_ipbb

l_fi_jZf_glZ��dZd�kh\hdmighklb�hlghkbl_evgh�mklhcqb\uo�oZjZdl_jbklbd�ih\_-

^_gby� hkh[_c�� JZajZ[hlZgZ� kbkl_fZ� ih\_^_gq_kdbo� l_klh\� ^ey� baf_j_gby

[Zah\uo� oZjZdl_jbklbd� l_fi_jZf_glZ� ju[�� f_lh^heh]by� fgh]hf_jgh]h� klZlb-

klbq_kdh]h� ZgZebaZ� oZjZdl_jbklbd� ih\_^_gby�� hkgh\ZggZy� gZ� ijbf_g_gbb

ikbohf_ljbq_kdbo�f_lh^h\��Z�lZd`_�ki_pbZebabjh\Zggh_�ijh]jZffgh_�h[_ki_-

q_gb_�^ey�j_]bkljZpbb�b�klZlbklbq_kdh]h�ZgZebaZ�ih\_^_gby�`b\hlguo�
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GZ�hkgh\_�hjb]bgZevgh]h��ijh\_^_ggh]h�gZ� _^bghc�f_lh^bq_kdhc�b�f_-

lh^heh]bq_kdhc� hkgh\_�� ZgZebaZ� bamq_gZ� kljmdlmjgZy� hj]ZgbaZpby� bg^b�

\b^mZevguo�jZaebqbc�ih\_^_gby�m�ju[�g_kdhevdbo�\b^h\��<kdjulu�aZdhghf_j-

ghklb�ijhy\e_gby�hkgh\guo�nZdlhjh\�l_fi_jZf_glZ�ju[�\�jZaguo�wdheh]bq_kdb

agZqbfuo� kblmZpbyo��\dexqZy�hkh[_gghklb�bkke_^h\Zgby�gh\hc� kj_^u�� h[hjh-

gbl_evgh]h�� ]jmiih\h]h� ih\_^_gby�� Z]j_kkb\gh]h� ih\_^_gby�� Z� lZd`_� aZ[hlu� h

ihlhfkl\_�

Bkke_^h\Zgu� fhlb\Zpbhggu_� nZdlhju� ijhy\e_gby� l_fi_jZf_glZ� ju[�

IjhZgZebabjh\ZgZ�k\yav�hkh[_gghkl_c�h[mq_gby�ju[�k�l_fi_jZf_glhf�b�ihdZ-

aZgZ� \Z`gZy� jhev� lZdhc� _]h� oZjZdl_jbklbdb� dZd� h[sZy� kf_ehklv�� <uy\e_gu

Zevl_jgZlb\gu_� kljZl_]bb� ih\_^_gby� ju[� \� kblmZpbyo� klj_kkZ� b� ihdZaZgZ� bo

k\yav� k� oZjZdl_jbklbdZfb� l_fi_jZf_glZ�� H[gZjm`_g� n_ghf_g� ZkkhjlZlb\gh]h

kiZjb\Zgby�m�ju[�\�khhl\_lkl\bb�k�oZjZdl_jbklbdZfb�l_fi_jZf_glZ�b�jZaf_jhf

l_eZ�

Bamq_gu�hkh[_gghklb�jZa\blby�oZjZdl_jbklbd�l_fi_jZf_glZ�ju[�\�hglh-

]_g_a_�� IhdZaZgh�� qlh� mklhcqb\hklv� bg^b\b^mZevguo� jZaebqbc� ih\urZ_lky� k

\hajZklhf��ijbq_f�wlh�\�gZb[hevr_c�kl_i_gb�ijhy\ey_lky�\�klj_kkh\uo�kblmZ-

pbyo�� Ij_^iheZ]Z_lky�� qlh� wlZ� h[sZy� aZdhghf_jghklv� fh`_l� [ulv� k\yaZgZ� k

jZa\blb_f�b�bgl_]jZpb_c�fhlb\Zpbhgguo�kbkl_f�

<uy\e_gZ� \Z`gZy� wdheh]bq_kdZy� jhev� l_fi_jZf_glZ�� iha\heyxsZy� k\y-

aZlv�k\hckl\Z�g_j\ghc�kbkl_fu�hkh[_c�k�bo�ih\_^_gb_f�\� _kl_kl\_gghc� kj_^_�

IhdZaZgh��qlh�\�ijbjh^guo�mkeh\byo�dhgki_pbnbqgu_�hkh[b�fh]ml�^_fhgkljb-

jh\Zlv� Z^Zilb\gu_� bg^b\b^mZevgu_� jZaebqby� ih\_^_gby�� k\yaZggu_� k

oZjZdl_jbklbdZfb�bo�l_fi_jZf_glZ�
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IjhZgZebabjh\Zgu� wdheh]bq_kdb_�f_oZgbafu�� ijb\h^ysb_� d� \hagbdgh-

\_gbx� \� ihimeypbb� Z^Zilb\guo� bg^b\b^mZevguo� jZaebqbc� ih\_^_gby�

MklZgh\e_gh�� qlh� bg^b\b^mZevgu_� jZaebqby� ih\_^_gby� hkh[_c� h^gh]h� \b^Z� b

Zevl_jgZlb\guo�kljZl_]bc�fh]ml�\�agZqbl_evghc�kl_i_gb�hij_^_eylvky�dhfijh-

fbkkhf�(trade-off��f_`^m�\u]h^hc�b�aZljZlZfb�gZ�jZagu_�nhjfu�ih\_^_gby�

<� wlhc� k\yab�ihdZaZgh��qlh�h[_ki_q_gb_�ihlhfkl\Z�dhjfhf� m�pboeh\uo

ju[�bf__l�dZd�\u]h^m��m\_ebq_gb_�^hklmighklb�dhjfZ�^ey�fheh^b�b�ih\ur_gb_

kdhjhklb� __� jhklZ��� lZd� b� aZljZlu� �mom^r_gb_� mkeh\bc� ^ey� bg^b\b^mZevgh]h

h[mq_gby�fheh^b�^h[u\Zlv�ibsm���qlh�ih^^_j`b\Z_l�\ukhdbc�mjh\_gv�baf_gqb-

\hklb� wlh]h� ih\_^_gby�� Bkke_^h\Zgby� q_jghfhjkdhc� ]eZaqZlhc� a_e_gmrdb

ihdZaZeb�� qlh� [ZeZgk� \u]h^u� �aZsblZ� hl� obsgbdh\�� b� aZljZl� �dhgdmj_gpby� k

dhgki_pbnbqgufb�hkh[yfb��gZ�klZcgh_�ih\_^_gb_�ju[�fh`_l�ijb\h^blv�d�\ha-

gbdgh\_gbx� _]h� agZqbl_evghc� bg^b\b^mZevghc� \ZjbZpbb�� Djhf_� lh]h�� _s_

h^gbf�\Z`guf�Z^Zilb\guf�f_oZgbafhf��y\eyxsbfky�ijbqbghc� agZqbl_evghc

bg^b\b^mZevghc� \ZjbZpbb� oZjZdl_jbklbd� ih\_^_gby� y\ey_lky� bkihevah\Zgb_

hkh[_c� k� jZaguf� l_fi_jZf_glhf� jZaebqguo� j_kmjkh\��LZd� kf_eu_� hkh[b� a_e_-

gmrdb�ij_^ihqblZxl�hldjulu_�[bhlhiu��]Ze_qgbdh\u_�hlf_eb���\�lh�\j_fy�dZd

im]eb\u_ –�jZkqe_g_ggu_� [bhlhiu� k� [hevrbf� dhebq_kl\hf� mdjulbc� �aZjhkeb

pbklhabju��

Bkke_^h\Zgu� hkh[_gghklb�nhjfbjh\Zgby� ibs_\uo� \aZbfhhlghr_gbc� \

]jmiiZo�fheh^b�hk_ljh\uo�ijb�bkdmkkl\_gghf�\ujZsb\Zgbb��IhdZaZgZ�\Z`gZy

jhev�jZaf_jh\�dhjfh\uo�iehsZ^_c�\�nhjfbjh\Zgbb�dhgdmj_glguo�hlghr_gbc�\

]jmiiZo�fheh^b��Ij_^iheZ]Z_lky�� qlh� bkdmkkl\_ggh_� ih^jZsb\Zgb_� \� bkdmkkl-

\_gguo� mkeh\byo� kha^Z_l� gZbemqrb_� mkeh\by� ^ey� g_\ha[m^bfuo� hkh[_c�

dhlhju_�\�lh�`_�\j_fy�y\eyxlky�f_g__�Z^Zilbjh\Zggufb�d�`bagb�\�_kl_kl\_g-
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ghc�kj_^_��qlh�fh`_l�kgb`Zlv�wnn_dlb\ghklv�bkdmkkl\_ggh]h�\hkijhba\h^kl\Z

hk_ljh\uo�

Ijh\_^_g�kjZ\gbl_evguc�h[ahj�nZdlhjh\�l_fi_jZf_glZ�m�jZaguo� ]jmii

iha\hghqguo��\uy\b\rbc�agZqbl_evgh_�_]h�koh^kl\h�f_`^m�\b^Zfb��IhdZaZgh�

qlh�^\Z�klZ[bevguo�nZdlhjZ – ����H[sZy�Zdlb\ghklv��bkke_^h\Zgb_�b�khpbZevgZy

l_g^_gpby� �wdkljZ\_jkby��� Z� lZd`_� ���� im]eb\hklv�� kljZo� b� ba[_]Zgb_� jbkdZ –

 ijhy\eyxlky� m� jZaguo� ]jmii� iha\hghqguo�� hl� ju[� ^h� fe_dhiblZxsbo�

Ijh\_^_ggu_� bkke_^h\Zgby�� lZdbf� h[jZahf�� kem`Zl� hkgh\hc� gh\h]h

gZijZ\e_gby�\�gZmd_�h�ih\_^_gbb�±�kjZ\gbl_evghc�b�w\hexpbhgghc�ikboheh]bb

l_fi_jZf_glZ�

1.5 IjZdlbq_kdh_�agZq_gb_�jZ[hlu

Hjb]bgZevgu_�f_lh^bq_kdb_�jZajZ[hldb��hkms_kl\e_ggu_�\�ijhp_kk_�\uiheg_-

gby� gZklhys_c� jZ[hlu�� \� lhf� qbke_�� f_lh^bdb� j_]bkljZpbb� ih\_^_gq_kdhc

Zdlb\ghklb�� l_klbjh\Zgby� l_fi_jZf_glZ� ju[� b� dhfie_dkgh]h� klZlbklbq_kdh]h

ZgZebaZ�^Zgguo��Z�lZd`_�jZajZ[hlZggh_�ijh]jZffgh_�h[_ki_q_gb_��fh]ml�[ulv�k

mki_ohf�ijbf_g_gu�\�jZaebqguo�bkke_^h\Zgbyo�ih\_^_gby�`b\hlguo��Z�lZd`_

ijb�bkke_^h\Zgbb�n_ghlbibq_kdh]h�\Zjvbjh\Zgby�jZaghh[jZaguo�g_�ih\_^_gq_-

kdbo� ijbagZdh\�� Lhl� nZdl�� qlh� hkh[b� ju[� hleZ\eb\Z_fu_� ba� ]jmiiu� dZd� [u

kemqZcguf�h[jZahf�\�^_ckl\bl_evghklb�hleZ\eb\Zebkv�\�khhl\_lkl\bb�kh�k\hc-

kl\Zfb�l_fi_jZf_glZ��fh`_l�bf_lv�\Z`gh_�f_lh^heh]bq_kdh_�agZq_gb_�k�lhqdb

aj_gby�g_h[oh^bfhklb�h[_ki_q_gby�jZg^hfbaZpbb�\u[hjhd��J_amevlZlu�bkke_-

^h\Zgbc�� ihdZau\Zxsb_�� qlh� bkdmkkl\_ggh_� ih^jZsb\Zgb_� fheh^b� hk_ljh\uo

kha^Z_l�gZbemqrb_�mkeh\by�^ey�g_\ha[m^bfuo�hkh[_c��dhlhju_�\� lh�`_� \j_fy
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y\eyxlky�f_g__�Z^Zilbjh\Zggufb�d�`bagb�\�_kl_kl\_gghc�kj_^_��bf__l�\Z`gh_

agZq_gb_�^ey�\hkijhba\h^kl\Z�wlbo�ju[�

1.6 :ijh[Zpby�jZ[hlu

FZl_jbZeu�^bkk_jlZpbb�[ueb�ij_^klZ\e_gu�gZ�ke_^mxsbo�gZmqguo�kh[jZgbyo�

VII Dhgn_j_gpby�fheh^uo�mq_guo�B;<<�J:G��?kl_kl\_ggu_�ijhp_kku�\�wdh-

kbkl_fZo�\gmlj_ggbo�\h^h_fh\���:ij_ev�������;hjhd��Jhkkby���F_`^mgZjh^gZy

dhgn_j_gpby��Wdheh]bq_kdZy�b�w\hexpbhggZy�wlheh]by�ju[���FZc�������<bdlh-

jby��DZgZ^Z���kh[jZgby�:kkhpbZpbb�ih�bamq_gbx�ih\_^_gby�`b\hlguo��:ij_ev

������Hdknhj^��<_ebdh[jblZgby��:ij_ev� ������;helhg��<_ebdh[jblZgby���dhg-

n_j_gpby�$6$%��;bheh]bq_kdb_�Zki_dlu�h[mq_gby���Bxev�������Kwgl�Wg^jxk�

<_ebdh[jblZgby���F_`^mgZjh^gu_� wlheh]bq_kdb_� dhgn_j_gpbb� �:\]mkl� �����

=hghemem��KR:��:\]mkl� ������<_gZ��:\kljby��:\]mkl� ������;Zg]Zehj��Bg^by��

<k_jhkkbckdZy� dhgn_j_gpby� �Ih\_^_gb_� ju[�� �N_\jZev� ������ ;hjhd�� Jhkkby��

I_j\uc�dhg]j_kk�bolbheh]h\�Jhkkbb� �K_gly[jv�������:kljZoZgv��Jhkkby��b�f_-

`^mgZjh^gZy� dhgn_j_gpby� �Baf_j_gb_� ih\_^_gby�� �:\]mkl� ������ Gbcfw]_g�

Gb^_jeZg^u��� <� jZfdZo� ;;9,� F_`^mgZjh^ghc� wlheh]bq_kdhc� dhgn_j_gpbb

�:\]mkl������]���;Zg]Zehj��Bg^by��Z\lhjhf�[ue�hj]Zgbah\Zg�b�ijh\_^_g�i_j\uc

f_`^mgZjh^guc�kbfihabmf�gZ�l_fm� �Bg^b\b^mZevgu_�jZaebqby�\�ih\_^_gbb���Z

lZd`_�djm]euc�klhe�gZ�lm�`_�l_fm�
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1.7 Im[ebdZpbb

Ih�l_f_�^bkk_jlZpbb�him[ebdh\Zgu�beb�gZoh^ylky�\�i_qZlb����jZ[hlu�

1.8 KljmdlmjZ�b�h[t_f�jZ[hlu

>bkk_jlZpby�khklhbl�ba���hkgh\guo�]eZ\��\\_^_gby��aZdexq_gby�b�\u\h^h\; kh-

^_j`bl� ��� kljZgbp� l_dklZ�� �� jbkmgdh\� b� �� lZ[ebpu�� Kibkhd� pblbjm_fhc

ebl_jZlmju�\dexqZ_l�����gZbf_gh\Zgbc�

1.9 ;eZ]h^Zjghklb

Y� hkh[_ggh� ijbagZl_e_g�K. Coleman�� ih[m^b\r_c�f_gy�gZdhg_p�lh� aZ\_jrblv

gZibkZgb_�^bkk_jlZpbb��b�k\hbf�khZ\lhjZf��>��>��A\hjudbgm��:��>��Fhq_dm��X�

G��K[bdbgm� b�:��X��@mcdh\m�� ijb� g_ihkj_^kl\_gghf� mqZklbb� dhlhjuo� [ueZ

\uiheg_gZ�agZqbl_evgZy�qZklv�jZ[hlu��Y�lZd`_�[eZ]h^Zj_g�\k_f��ijhqblZ\rbf

wlm� ^bkk_jlZpbx�� beb� hl^_evgu_� __� qZklb�� b� \ukdZaZ\rbf� fgh`_kl\h

qj_a\uqZcgh�ihe_aguo�aZf_qZgbc�b�dhff_glZjb_\��>��K��IZ\eh\m��:��>��Fhq_dm�

X��;��FZgl_cn_ex��X��X��>]_[mZ^a_��F��B��RZlmgh\kdhfm��<��K��Rbrdbgm��A�

:�� Ahjbghc�� @�� :�� Q_jgy_\m�� X�� K�� J_r_lgbdh\m�� <�� F�� Dh\Zevahgm�� ?�� :�

=hjhoh\kdhc��?��G��IZgh\m��F��<��Fbg_��<��<��B\Zgbpdhfm��X��B��:e_dkZg^jh\m�

G��F��Ohgbq_\hc��B��<��G_qZ_\m��X��:��EZ[Zkm��<��<��Jh`gh\m��B��<��?jfZdh\hc�
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D��:��Gbdhevkdhc��D��N��>a_j`bgkdhfm��:��:��AZoZjh\m��E��F��;Zkdbgm��F��?�

=hevpfZgm�

;hevrh_�kiZkb[h�.��&ROHPDQ��0��&��$VKWRQ��'��6��:LOVRQ��$��(��0DJXUUDQ�

S. D. Gosling, R. Ledger, V. Csányi, P. Drent, A. Mazur, K. B. MacDonald, A. S.

Clarke, P. Mormède, J. Siegel, A. S. Chamove, J. Archer, G. Barlow, H. Box, J.

:DUG�� /�� 5RJHUV�� 3�� %LUR�� 7�� &�� 0�� %DNNHU�� $�� -�� )LJXHUHGR�� K�� Kfbjgh\m�� 0�

=XFNHUPDQ�� /�5��*ROGEHUJ�� /��0HDOH\�� -�� +RJDQ�� -�$�-��0HW]�� (�� 7REDFK�� Z� lZd`_

fgh]bf�^jm]bf�aZ�fgh]hqbke_ggu_�p_ggu_�aZf_qZgby�b�dhff_glZjbb�ih�ih\h^m

jZaebqguo� Zki_dlh\� gZklhys_c� jZ[hlu�� Z� lZd`_� aZ� ijbkuedm� hllbkdh\� k\hbo

jZ[hl��<�wlhc�k\yab�y�hkh[_ggh�[eZ]h^Zj_g��d�kh`Ze_gbx�gug_�ihdhcguf��+��-�

(\VHQFN��*�� 3�� %DHUHQGV�b�X��G��K[bdbgm�� AZ� ihfhsv� \� hij_^_e_gbb� ebqbghd

gZk_dhfuo�� gZk_eyxsbo� wdki_jbf_glZevgu_� Zd\Zjbmfu�� y� [eZ]h^Zjx� X�� K�

J_r_lgbdh\Z��H��:��Ihih\m�b�F��H��Kdhfhjhoh\Z�

Y�lZd`_�\_kvfZ�ijbagZl_e_g�dhfiZgbb�6WDW6RIW� ,QF�� �7XOVD��2NODKRPD��aZ

ij_^hklZ\e_gb_�fg_�ijh]jZffgh]h�h[_ki_q_gby�b�-��+RRWRQ�aZ�iZd_l�5$17(67�

>ZggZy�jZ[hlZ�[ueZ�ih^^_j`ZgZ�]jZglZfb�Jhkkbckdh]h�nhg^Z�nmg^Zf_glZevguo

bkke_^h\Zgbc�� ]jZglhf� ih^^_j`db� \_^msbo� gZmqguo� rdhe� JNNB�� ]jZglhf

ih^^_j`db� fheh^uo� mq_guo� J:G�� :kkhpbZpb_c� ih� bamq_gbx� ih\_^_gby

`b\hlguo� �$6$%��� F_`^mgZjh^guf� wlheh]bq_kdbf� kh\_lhf� �,QWHUQDWLRQDO

(WKRORJLFDO�&RXQFLO���b�F_`^mgZjh^guf�gZmqguf�nhg^hf� �,QWHUQDWLRQDO� 6FLHQFH

Foundation).



– 23 –

2. F?LH>HEH=BY�BKKE?>H<:GBY

2.1 Ikbohf_ljbq_kdbc�ih^oh^

Hkh[b�fh]ml� jZaebqZlvky� kZfufb� jZagufb� Zki_dlZfb� k\h_]h� ih\_^_gby� b� wlb

jZaebqby� fh]ml� hij_^_eylvky� fgh`_kl\hf� ijbqbg� �Jbk�� ���� Bg^b\b^mZevgu_

jZaebqby�\�ih\_^_gbb�fh]ml��gZijbf_j��[ulv� k\yaZgu� k�ihehf�� jZaf_jhf� l_eZ

beb�hljZ`Zlv�jbkd�[ulv�kt_^_gguf�obsgbdhf��fhlb\Zpbhggh_�khklhygb_�hkh-

[b�� Z� lZd`_� __� ihjZ`_gghklv� iZjZablZfb� b� l�i�� �0DJXUUDQ�� ������

Bg^b\b^mZevgu_� jZaebqby� fh]ml� hij_^_eylvky� ]_g_lbq_kdbfb� nZdlhjZfb� beb

aZ\bk_lv�hl�hkh[_gghkl_c�hiulZ��H^gZdh��jZaebqby�gZ[ex^Z_fu_�f_`^m�hkh[y-

fb� h[uqgh� jZkkfZljb\Zxlky� hl^_evgh� hl� baf_g_gbc�� l�_�� jZaebqbc� ih\_^_gby

h^gbo� b� l_o� `_� hkh[_c� k� l_q_gb_f� \j_f_gb� �/DQJOHW�� ������ &ODUN� 	� (KOLQJHU�

������� JZaebqby� f_`^m� iheZfb� h[uqgh� lZd`_� jZkkfZljb\Zxl� hl^_evgh� b� g_

\dexqZxl�\�kn_jm�bg^b\b^mZevguo�jZaebqbc��&ODUN�	�(KOLQJHU��������

Bklhjbq_kdb� Z^ZilZpbhgbklkdbc3
� ZgZeba�bg^b\b^mZevguo� jZaebqbc�gZ-

qZeky� k� jZkkfhlj_gby� Zevl_jgZlb\guo� kljZl_]bc� ih\_^_gby� \� jZfdZo

w\hexpbhgghc� l_hjbb� b]j� �Davies, 1982; Dawkins, 1976, 1982; Maynard Smith,

1982; Krebs & Davies, 1987). Ijb�wlhf�mdZau\Zehkv,�qlh�jZaebqgu_�hkh[b�fh]ml

ihklhyggh� ijbf_gylv� hij_^_e_ggu_�nbdkbjh\Zggu_� kljZl_]bb �\� wlhf� kemqZ_

                                                
3
�<�^Zgghf�kemqZ_��ih^�Z^ZilZpbhgbafhf�bf__lky�\�\b^m�ij_^klZ\e_gb_�kh]eZk-

gh�dhlhjhfm�ex[hc�ijbagZd�kms_kl\m_l�]eZ\guf�h[jZahf�ihklhevdm�ihkdhevdm

hg�\hagbd�\�j_amevlZl_�_kl_kl\_ggh]h�hl[hjZ�b�ihwlhfm�ih\urZ_l�ijbkihkh[-

e_gghklv�hkh[b�±�k\h_]h�ghkbl_ey��kf��Dawkins, 1982; Maynard Smith, 1982).
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\hagbdZ_l�ihebfhjnbaf��beb�dZ`^Zy�hkh[v�fh`_l�\�hij_^_e_gghf�khhlghr_gbb

bkihevah\Zlv� g_kdhevdh� \hafh`guo� kljZl_]bc� �lZd� gZau\Z_fu_� kf_rZggu_

kljZl_]bb� ±�mixed strategies���<hafh`gu�b� jZaghh[jZagu_� dhf[bgZpbb��gZijb-

f_j�dh]^Z�hkh[b�bkihevamxl�kf_rZggu_�kljZl_]bb�k�jZagufb�\_jhylghklyfb�

<�kZfhf�h[s_f�kfuke_��bg^b\b^mZevgu_�jZaebqby�ih\_^_gby�b�Zevl_j-

gZlb\gu_� kljZl_]bb� fh]ml� hij_^_eylvky� lj_fy� lbiZfb� ijbqbg� �Davies 1982;

Partridge & Green, 1985):�hgb�fh]ml�aZ\bk_lv�hl�kj_^u��bg^b\b^mZevgh]h�n_gh-

lbiZ�b�ih\_^_gby�^jm]bo�hkh[_c��QZklh�bkke_^h\Zl_eb�lZd`_�jZaebqZxl�\gmljb�

b�f_`�bg^b\b^mZevgu_�jZaebqby��Schleidt, 1976; Ringler, 1983; Clark & Ehlinger,

1987; Magurran, 1993���Ih^�\gmljb�bg^b\b^mZevgufb�jZaebqbyfb�ih^jZamf_\Z-

xlky� g_ijh^he`bl_evgu_� baf_g_gby� ih\_^_gby� hkh[b�� ijhbkoh^ysb_� ih^

\ebygb_f�djZldh\j_f_gguo�baf_g_gbc�nZdlhjh\�kj_^u��h[uqgh�g_�[he__�q_f�\

DjZldh\j_f_ggu_ baf_g_gby mkeh\bc�
fhlb\Zpbhggh_ khklhygb_� ih\_^_gb_
^jm]bo hkh[_c b l�i�

KlZ[bevgu_ oZjZdl_jbklbdb
ih\_^_gby

<gmljb�bg^b\b^mZevgu_ F_`�bg^b\b^mZevgu_

JZaebqby \gmljb ihimeypbb

Baf_g_gby \ hglh]_g_a_

Iheh\u_ jZaebqby

Jbkmghd 1. DeZkkbnbdZpby bg^b\b^mZevguo jZaebqbc ih\_^_gby

�imgdlbjgu_ klj_edb ihdZau\Zxl jZaebqby bgh]^Z kf_rb\Z_fu_ k kh[kl\_ggh

bg^b\b^mZevgufb jZaebqbyfb�
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l_q_gb_�g_kdhevdbo�qZkh\�beb�^g_c��F_`�bg^b\b^mZevgZy�baf_gqb\hklv��gZijh-

lb\�� hljZ`Z_l� [he__� beb� f_g__� mklhcqb\u_� jZaebqby� f_`^m� n_ghlbiZfb

hl^_evguo�hkh[_c��H^gZdh��l_jfbg��bg^b\b^mZevgu_�jZaebqby��qZklh�bkihevam-

_lky�^ey�gZbf_gh\Zgby�kZfuo�jZaghjh^guo�y\e_gbc� ±�hl� ]b[dh]h�Z^Zilb\gh]h

ih\_^_gby�b�ijbgylby�j_r_gbc�^h�mklhcqb\uo�ih\_^_gq_kdbo�n_ghlbih\��Ih-

gylgh�� qlh� ^ey� lh]h�� qlh[u� Zlljb[mlbjh\Zlv� jZaebqby� bf_ggh� hl^_evguf

hkh[yf��g_h[oh^bfZ�g_dhlhjZy�[Zah\Zy�mklhcqb\hklv�we_f_glh\�ih\_^_gby.

2.1.1 IjbagZdb�ih\_^_gby��]b[dhklv��ieZklbqghklv��kemqZcghklv

Ijb�bamq_gbb�ex[uo�jZaebqbc�f_`^m�\b^Zfb��ihimeypbyfb�b�hkh[yfb��[Zah\hc

dhgp_ilmZevghc� _^bgbp_c� y\ey_lky� ijbagZd� �FbgZ�� ������ Y[ehdh\�� EZjbgZ�

������Y[ehdh\�� ������ �������Ihgylb_� ijbagZdZ� \dexqZ_l� \� k_[y� ex[mx� q_jlm

(trait���dhlhjZy�fh`_l�\Zjvbjh\Zlv�f_`^m�\b^Zfb��ihimeypbyfb�b�hkh[yfb�(Lan-

glet, 1971; Michener & Sokal, 1957; FbgZ������). Ijb�bamq_gbb�fhjnheh]bq_kdhc

baf_gqb\hklb�� ijbagZdb� dZd� ijZ\beh� \_kvfZ� ijhklh� hij_^_eblv�� GZijbf_j�

h[uqgh�g_�khklZ\ey_l�ljm^Z�baf_jblv�jZaf_ju��kdZ`_f��^ebgm�beb�fZkkm�`b\hl-

guo�

<� ih\_^_gq_kdbo� bkke_^h\Zgbyo�� gZijhlb\�� h[uqgh� bf__l�f_klh� h[jZl-

gh_�� >Z`_� \� ohjhrh� dhgljhebjm_fuo� wdki_jbf_glZevguo� mkeh\byo� aZqZklmx

ly`_eh�kha^Zlv�iheghklvx�b^_glbqgmx�kj_^m�^ey�\k_o�hkh[_c��G_ba[_`gh�hgb

ihemqZxl�g_kdhevdh�jZagu_�klbfmeu��b�kl_i_gv�lZdbo�jZaebqbc�ljm^gh�hp_gblv�

WlZ�ijh[e_fZ�\hagbdZ_l�^Z`_�ijb�l_klbjh\Zgbb�hkh[_c�ba�\ukhdh�]hfh]_gguo

bg[j_^guo�ebgbc��jZa\h^bfuo�ijb�klZg^Zjlbabjh\Zgguo�mkeh\byo��\�klZg^Zj-
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lbabjh\Zgguo�ih\_^_gq_kdbo�l_klZo��Harrington & Blizard, 1983���@b\hlgu_�fh-

]ml� hlebqblvky� ih� jZaebqguf� Zki_dlZf� bo� \gmlj_ggbo� fhlb\Zpbhgguo

khklhygbc��gZijbf_j�\�kl_i_gb�]heh^Z��DZd�m`_�mdZaZgh�\ur_��hkh[b�fh]ml�bk-

ihevah\Zlv� jZaebqgu_� kljZl_]bb� \� aZ\bkbfhklb� hl� ih\_^_gby� ^jm]bo� \� ]jmii_

�'DYLHV�������.UHEV�b�'DYLHV��������GZdhg_p��g_\hafh`gh�bkdexqblv�b�©kemqZc-

gmx� \ZjbZpbx�� g_� dhgljhebjm_fmx� b� qZklh� g_hl^_ebfmx� hl� baf_j_gby

ih\_^_gbyª� (Jinks & Broadhurst 1974, p.8), l_f�[he__��qlh� _kl_kl\_gguc� hl[hj�

dZd�ba\_klgh��fh`_l�ih^^_j`b\Zlv�kf_rZggu_�kljZl_]bb��Maynard Smith, 1982),

beb�iheghklvx�kemqZcgh_�ih\_^_gb_�("adaptive coin-flipping"4, Cooper & Kaplan,

1982; Kaplan & Cooper, 1984; kf��lZd`_�EZ[Zk�b�Djueh\�� �������Ba\_klgh��qlh

we_f_gl�ih\_^_gq_kdhc�ieZklbqghklb�\_kvfZ�h[uq_g�(Lima & Dill 1990; Thomp-

son 1991; Via et al. 1995; West-Eberhard 1989). Ihwlhfm�\k_]^Z�fh`gh�h`b^Zlv

agZqbl_evguo�jZaebqbc�\�ih\_^_gbb�^Z`_�h^ghc�b�lhc�`_�hkh[b.

LZdbf�h[jZahf��ex[Zy�hl^_evgh�\aylZy�ih\_^_gq_kdZy�i_j_f_ggZy,�baf_-

j_ggZy� \� g_dhlhjhc� ki_pbnbq_kdhc� kblmZpbb,� \jy^� eb� ij_^klZ\ey_l� kh[hc

^hklZlhqguc� ijbagZd�� dhlhjuc�fh`gh� bkihevah\Zlv� ^ey� lh]h�� qlh[u� gZ^_`gh

jZaebqZlv�hl^_evguo�hkh[_c��<_jhylgh�wlh�b�[ueh�h^ghc�ba�ijbqbg�ih�dhlhjhc

jZggb_�wlheh]b�jZkkfZljb\Zeb�bg^b\b^mZevgu_�jZaebqby�dZd�g_�[he__��q_f�ijh-

klh� �[_euc� rmf�� ±� kemqZcgu_� hldehg_gby� hl� Z^Zilb\ghc� ghjfu� �kf�� Slater,

1981; Clark & Ehlinger, 1987).

                                                
4
�ih^[jZku\Zgb_�fhg_lu (Zg]e.)
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2.1.2 IjbagZdb�ih\_^_gby��dhjj_eypbb

JZaebqgu_� n_ghlbibq_kdb_ ijbagZdb� h[uqgh� dhjj_ebjmxl� f_`^m� kh[hc�� qlh

fh`_l�bf_lv�jy^�ijbqbg� �Arnold, 1992; 1994; Hahn, et al. 1990���=_g_lbq_kdb_

dhjj_eypbb�\hagbdZxl��gZijbf_j� �kf��Falconer, 1981), \�j_amevlZl_�ie_chljhi-

gh]h� ^_ckl\by� ]_gh\� �^_ckl\b_� ki_pbnbq_kdh]h� ]_gZ� [he__� q_f� gZ� h^bg

n_ghlbibq_kdbc�ijbagZd��beb�dZd�j_amevlZl�g_kemqZcghc�ZkkhpbZpbb�Zee_e_c�\

jZaebqguo�ehdmkZo� (linkage disequilibrium���;he__� lh]h��ijhklh_� kms_kl\h\Zgb_

n_ghlbibq_kdhc�dhjj_eypbb�qZklh�mdZau\Z_l��h^gZdh�g_�h[yaZl_evgh) gZ�lh��qlh

f_`^m�wlbfb�ijbagZdZfb�fh`_l�bf_lv�f_klh b�]_g_lbq_kdZy�dhjj_eypby� (Bak-

ker, 1994; Cheverud, 1988; Falconer, 1981; Roff, 1996; Livesley et al., 1998).

Dhjj_eypbb�fh]ml� h[mkeZ\eb\Zlvky� b� h]jZgbq_gbyfb� gZ� hglh]_g_a� (de-

velopmental constraints) – h]jZgbq_gguf�gZ[hjhf�\hafh`guo�hglh]_g_lbq_kdbo

khklhygbc��\�j_amevlZl_�mihjy^hq_gby�\h�\j_f_gb��beb nmgdpbhgZevguo�h]jZ-

gbq_gbc�� lZdbo� dZd� h]jZgbq_gby� gZ� agZq_gby� \_ebqbg� ijbagZdh\� beb� bo

dhf[bgZpbc�(Arnold, 1990, 1992, 1994). GZdhg_p��qZklh�^_eZ_lky�ij_^iheh`_gb_

�gZij. Bakker, 1994; Depue & Collins, 1999; Gray, 1987; Royce & Powell, 1985),

qlh� bg^b\b^mZevgu_� jZaebqby� \� ih\_^_gbb� h[mkeZ\eb\Zxlky� jZaebqbyfb� \

mjh\gyo� Zdlb\ghklb� hlghkbl_evgh� h]jZgbq_ggh]h� gZ[hjZ� \gmlj_ggbo� ijbqbg-

guo�nZdlhjh\� �gZijbf_j�fhlb\Zpbhgguo��nbabheh]bq_kdbo� beb� ]_g_lbq_kdbo

f_oZgbafh\�� dhgljhebjmxsbo� ^Zggh_� ih\_^_gb_�� ?keb� h[sZy� fhlb\ZpbhggZy

kbkl_fZ�mijZ\ey_l�p_euf�gZ[hjhf�we_f_glh\�ih\_^_gby��wlb�we_f_glu�^he`gu

[ulv�kdhjj_ebjh\Zgu�b�j_Z]bjh\Zlv�gZ�\g_rgb_�nZdlhju�koh^guf�h[jZahf.

Djhf_�wlh]h��ba\_klgh��qlh�dhjj_eypbb�lbiZ ih\lhjy_fhklb (repeatability

±�dhjj_eypby�f_`^m�h^gbf�b�l_f�`_�ijbagZdhf��baf_j_gguf�q_j_a�hij_^_e_g-
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guc� ijhf_`mlhd� \j_f_gb), ^he`gu� ^hklb]Zlv� \ukhdh]h� agZq_gby� ^ey

ijbagZdh\�� dhlhju_� h[eZ^Zxl� \ukhdbfb� ihdZaZl_eyfb� gZke_^m_fhklb�

>_ckl\bl_evgh, dhwnnbpb_gl� ih\lhjy_fhklb ij_^klZ\ey_l� kh[hc� \_jogbc

ij_^_e�^ey�dhwnnbpb_glZ�gZke_^m_fhklb�(Falconer, 1981).

2.1.3 IjbagZdb�ih\_^_gby��klZ[bevghklv�b�mklhcqb\hklv

Ba�\k_]h�\ur_baeh`_ggh]h�hq_\b^gh��qlh�Z^Zilb\gh_�ih\_^_gb_�^he`gh�[ulv

\ukhdh�ki_pbnbqgh�\�jZaguo�kblmZpbyo��:�wlh��gZ�i_j\uc�\a]ey^��kh\_jr_ggh

ijhlb\hj_qbl�\hafh`ghklb�kms_kl\h\Zgby�klZ[bevguo�oZjZdl_jbklbd�bg^b\b-

^mZevghklb��H^gZdh�wlh�g_�kh\k_f�lZd�

<� ikboheh]bb� ebqghklb� �kf�� gZij�� (\VHQFN�� ������ Eysenck & Eysenck,

1985��jZaebqZxl�^\Z�jZaguo�Zki_dlZ�klZ[bevghklb�ih\_^_gby�±�bf__lky�nmg^Z-

f_glZevgh_�jZaebqb_�f_`^m�l_jfbgZfb� �klZ[bevghklv��\�madhf�kfuke_�keh\Z

(stability��b��mklhcqb\hklv" (consistency���Dh]^Z�]h\hjyl�h�klZ[bevghklb�g_dhlh-

jh]h� ih\_^_gby�� wlh� h[uqgh� hagZqZ_l�� qlh� ^Zggh_� ih\_^_gb_� g_� baf_gy_lky�

H^gZdh�� �mklhcqb\hklv��ih^jZamf_\Z_l�ih^�kh[hc�kh\_jr_ggh�hkh[uc�\b^�klZ-

[bevghklb�� Kh[kl\_ggh� mklhcqb\hklv� hagZqZ_l�� qlh� ^ZggZy� ih\_^_gq_kdZy

i_j_f_ggZy�^_fhgkljbjm_l�\ukhdmx�dhjj_eypbx�ijb�ih\lhjghf�baf_j_gbb�q_-

j_a� dZdh_�lh� \j_fy� �\j_f_ggáy� mklhcqb\hklv� ±� consistency over time – beb

g_ij_ju\ghklv� ±� continuity�� beb� \� jZaguo� kblmZpbyo� �consistency across

situations���ijbq_f�^Z`_�b� \� lhf� kemqZ_� _keb� h[sbc� mjh\_gv� wlhc�i_j_f_gghc

baf_gy_lky�(Nunnally, 1967; Ozer, 1986). Lh�_klv�bg^b\b^mmf��dhlhjuc��kdZ`_f�

ijhy\ey_l�[hevrbc�mjh\_gv�kf_ehklb�q_f�^jm]b_�\�h^ghc�kblmZpbb�bf__l�l_g-

^_gpbx�ijhy\eylv�[hevrbc�mjh\_gv�kf_ehklb�b�\�^jm]bo�kblmZpbyo��^Z`_�ijb

lhf��qlh� ih\_^_gb_� \�p_ehf� jZaebqZ_lky� \� wlbo� kblmZpbyo� �Jbk.� ����GZijbf_j
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FZ]gmkkhg�b�Wg^e_j��Magnusson & Endler, 1977��jZaebqZxl�Z[khexlgmx�mklhc-

qb\hklv (absolute consistency���dh]^Z�bg^b\b^mmf�ijhy\ey_l�^Zggh_�ih\_^_gb_�\

h^ghc� b� lhc� `_� kl_i_gb� \� jZaguo� kblmZpbyo� �lh� _klv� klZ[bevghklv� \� madhf

kfuke_��� hlghkbl_evgmx� mklhcqb\hklv (relative consistency��� dh]^Z� ihjy^hd

jZg`bjh\Zgby�hkh[_c�\�khhl\_lkl\bb�kh�kl_i_gvx�ijhy\e_gby�bfb�^Zggh]h�ih-

\_^_gby�mklhcqb\�\�jZaguo�kblmZpbyo��Z�lZd`_�dh]_j_glghklv (coherence���dh]^Z

ih\_^_gb_�bg^b\b^mmfh\�ij_^kdZam_fh��g_�y\eyykv�ijb�wlhf�mklhcqb\uf�

$ % &

$ % &

$

%

&

$

%

&

Jbkmghd 2. Ko_fZ� beexkljbjmxsZy jZaebqby f_`^m klZ[bevghklvx b mklhcqb-

\hklvx ih\_^_gby�

Kh_^bg_ggu_ lhqdb h[hagZqZxl q_luj_o bg^b\b^mmfh\� Ke_\Z: h[sbc mjh\_gv

ih\_^_gby \ lj_o kblmZpbyo �A, B, C); kijZ\Z: f_`kblmZpbhggu_ dhjj_eypbb

�kdZll_j�^bZ]jZffu�� Gbadbc mjh\_gv b \ukhdZy \ZjbZ[_evghklv ^Zggh]h ih\_-

^_gby gZ[ex^Z_lky \ kblmZpbb A, \ukhdbc mjh\_gv b gbadZy \ZjbZ[_evghklv ±

\ B b gbadbc mjh\_gv b gbadZy \ZjbZ[_evghklv \ C� H^gZdh� bg^b\b^mZevgu_

jZaebqby \ ih\_^_gbb fh]ml [ulv mklhcqb\ufb �\_jogbc jy^� beb g_ mklhcqb-

\ufb �gb`gbc jy^��

>�� Ha_j� �Ozer,� ������ jZajZ[hlZe� h[smx� l_hj_lbq_kdmx� kbkl_fm�� \

dhlhjuo�bg^b\b^mmfu��kblmZpbb��ijhnbeb�j_Z]bjh\Zgby�b�\j_fy�ij_^klZ\eyxl

kh[hc�[Zah\u_� dhgp_ilmZevgu_� _^bgbpu�^ey�bamq_gby� bg^b\b^mZevghklb��Im-
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l_f�jZa^_e_gby�h[s_c�^bki_jkbb�ih\_^_gby5 gZ�jy^�ki_pbnbq_kdbo�dhfihg_gl

baf_gqb\hklb��dZ`^uc�ba�dhlhjuo�k\yaZg�k�hij_^_e_gghc�dhgp_ilmZevghc _^b-

gbp_c��fh`gh�hij_^_eblv�fgh`_kl\h�jZaguo�lbih\�mklhcqb\hklb�ih\_^_gby��\

^hiheg_gb_� d� \j_f_gg)c� mklhcqb\hklb� b� mklhcqb\hklb� \� jZaguo� kblmZpbyo�

GZijbf_j�� \hafh`gh� hij_^_eblv� mklhcqb\hklv� ijhnbe_c� j_Z]bjh\Zgby� \� jZa-

guo� kblmZpbyo (dh]^Z� bg^b\b^mmf� mklhcqb\h� ^_fhgkljbjm_l� hlghkbl_evgh

\ukhdbc�mjh\_gv�[_kihdhckl\Z�gh�gbadbc�mjh\_gv�khpbZevgh]h�^hfbgbjh\Zgby

\�jZaebqguo�kblmZpbyo��b�mklhcqb\hklv�wnn_dlh\�\j_f_gb�\�jZaguo�kblmZpbyo

�dh]^Z��gZijbf_j��bg^b\b^mmf�k�\hajZklhf�klZgh\blky�[he__�[_kihdhcguf��ijb-

q_f�wlh�mklhcqb\h�ijhy\ey_lky�\�jZaebqguo�kblmZpbyo��

LZdbf�h[jZahf��f_`^m�mklhcqb\hklvx��l�_��klZ[bevghklvx��b�kblmZpbhg-

ghc� ki_pbnbqghklvx� �l�_�� g_klZ[bevghklvx�� g_� kms_kl\m_l� ijhlb\hj_qby� b

ih\_^_gb_�fh`_l�[ulv�h^gh\j_f_ggh�\ukhdh�mklhcqb\h�b�\ukhdh�kblmZpbhggh�

ki_pbnbqgh��Wlh�hagZqZ_l��qlh�^Z`_�hq_gv�mklhcqb\u_�ih\_^_gq_kdb_�oZjZdl_-

jbklbdb�fh]ml�[ulv�Z^Zilb\gu�b�ijbkihkh[e_gu�d�lj_[h\Zgbyf�ki_pbnbq_kdhc

kblmZpbb�� b� ^ey� lh]h�� qlh[u� [ulv� Z^Zilb\gufb� bg^b\b^mZevgu_� jZaebqby� g_

^he`gu� h[yaZl_evgh� [ulv� \ukhdh� kblmZpbhggh�ki_pbnbqgu�� ohly� ih\_^_gb_

kZfh�ih�k_[_��dhg_qgh�`_��^he`gh�[ulv�lZdbf�

                                                
5 >ey�wlbo�p_e_c�fh`_l�bkihevah\Zlvky�ki_pbZevguc�klZlbklbq_kdbc�ZiiZjZl

l_hjbb�h[h[sZ_fhklb��generalizability theory)
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2.1.4 IjbagZdb�ih\_^_gby��h[sb_�nZdlhju

Mklhcqb\u_�dhjj_eypbb�f_`^m�g_kdhevdbfb�mklhcqb\ufb�ihdZaZl_eyfb�ih\_-

^_gby� ih^jZamf_\Zxl� ih^� kh[hc� kms_kl\h\Zgb_� [he__� h[s_c� oZjZdl_jbklbdb

beb�nZdlhjZ��dimension)��LZdb_�[he__�beb�f_g__�h[sb_�ih\_^_gq_kdb_�oZjZdl_-

jbklbdb�� dhlhju_� g_ihkj_^kl\_ggh� g_� gZ[ex^Z_fu� b� ij_^klZ\eyxl� kh[hc

Z[kljZdlgu_�dhgkljmdlu��dhlhju_�^he`gu�[ulv�ihemq_gu�iml_f�\u\h^Z��h[uq-

gh�gZau\Zxlky� eZl_glgufb��Ihwlhfm� ©\� lhc� kl_i_gb� \� dZdhc�� qlh� i_j_f_ggZy

Z[kljZdlgZ�kdhj__�q_f�dhgdj_lgZ��fh`gh�]h\hjblv�h�g_c�dZd�h�dhgkljmdl_��LZdZy

i_j_f_ggZy�[md\Zevgh�ij_^klZ\ey_l�kh[hc�dhgkljmdl��dhlhjhc�y\ey_lky�q_f�lh�

qlh�bkke_^h\Zl_ev�kha^Z_l�\�k\h_f�kh[kl\_gghf�\hh[jZ`_gbb��qlh�lh��qlh�g_�km-

s_kl\m_l� dZd� bahebjh\ZggZy�� gZ[ex^Z_fZy� oZjZdl_jbklbdZ� ih\_^_gby�� Wlhl

dhgkljmdl�ij_^klZ\ey_l�kh[hc�]bihl_am� �h[uqgh�lhevdh�gZiheh\bgm�knhjfmeb-

jh\Zggmx��� qlh� jy^� ih\_^_gq_kdbo� we_f_glh\� dhjj_ebjmxl� f_`^m� kh[hc� ijb

bamq_gbb�bg^b\b^mZevguo� jZaebqbc�b�beb� h^bgZdh\uf� h[jZahf� j_Z]bjmxl�gZ

h^gb�b�l_�`_�wdki_jbf_glZevgu_�wnn_dlu�ª6 (Nunnally, 1967, c. 85).

;Zkk� b� Djwcd� �Buss & Craik, 1983) jZajZ[hlZeb� lZd� gZau\Z_fuc� Zdl�

qZklhlguc�ih^oh^��the act frequency approach��d�oZjZdl_jbklbdZf�bg^b\b^mZev-

                                                
6 «to the extent that a variable is abstract rather than concrete, we speak of it as being a

construct. Such a variable is literally a construct in that it is something that the sci-

entist puts together from his own imagination, something that does not exist as an

isolated, observable dimension of behavior. This construct represents a hypothesis

(usually only half-formulated) that a variety of behaviors will correlate with one an-

other in studies of individual differences and / or will be similarly affected by

experimental treatments.»
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ghklb�� \� dhlhjuo� q_jlu� bg^b\b^mZevghklb� jZkkfZljb\Zxlky� dZd� h[h[s_ggu_

ij_^jZkiheh`_gghklb�beb�l_g^_gpbb�d�hij_^_e_gghfm�klbex�j_Z]bjh\Zgby��oZ-

jZdl_jgu_� ^ey� hij_^_e_gguo� bg^b\b^mmfh\� \� jZaebqguo� kblmZpbyo�� LZdbf

h[jZahf��h[sb_�oZjZdl_jbklbdb�bg^b\b^mZevguo�jZaebqbc�ij_^klZ\eyxl�kh[hc

kbkl_fm� hihkj_^mxsbo� i_j_f_gguo��LZdb_� i_j_f_ggu_�fh]ml� [ulv� baf_j_gu

iml_f� Z]j_]bjh\Zgby� h[t_dlb\gh� baf_j_gguo� ih\_^_gq_kdbo� Zdlb\ghkl_c� beb

ihkj_^kl\hf�j_clbg]h\uo�hp_ghd�k^_eZgguo�hiulgufb�gZ[ex^Zl_eyfb�

DZd� mdZau\Zxl�g_kdhevdh� Z\lhjh\�� ©[hevrbgkl\h� ihdZaZl_e_c� baf_jy_-

fuo� ijb� bkke_^h\Zgbb� ih\_^_gby� `b\hlguo� ih^h[gu� h^bghqguf� we_f_glZf

ebqghklguo� l_klh\� b� l_klh\� kihkh[ghkl_c» (Henderson, 1979, c.273;� kf�� lZd`_

Royce, 1977)� b�� Fe_^h\Zl_evgh�� wlb� ihdZaZl_eb� fh]ml� jZkkfZljb\Zlvky� dZd� bk-

lbggu_� ih\_^_gq_kdb_� n_gu (Fuller, 1979). LZdbf� h[jZahf�� bg^b\b^mZevgu_

Íàáëþäàåìûå ïîêàçàòåëè ïîâåäåíèÿ 

Îáîáùåííûå õàðàêòåðèñòèêè ïîâåäåíèÿ 

Îáùèå ðàçìåðíîñòè òåìïåðàìåíòà 

Jbkmghd 3. Ko_fZ beexkljbjmxsZy b_jZjobq_kdmx hj]ZgbaZpbx ih\_^_gq_-

kdh]h n_ghlbiZ



– 33 –

jZaebqby�\�ih\_^_gbb�fh]ml�jZkkfZljb\Zlvky�gZ�g_kdhevdbo�mjh\gyo��Jbk������GZ

kZfhf�gbadhf�mjh\g_�ZgZebaZ�gZoh^ylky�ki_pbnbq_kdb_�ih\_^_gq_kdb_�j_Zdpbb�

Zdlb\ghklb��^_ckl\by�b�l�^���gZ[ex^Z_fu_�\�_^bgbqguc�fhf_gl�\j_f_gb� QZklh�

hgb�g_�fh]ml�kem`blv�gZ^_`ghc�oZjZdl_jbklbdhc�bg^b\b^mmfh\��<�lh�`_�\j_fy�

gZ�[he__�\ukhdhf�mjh\g_�fh]ml�ihy\eylvky�rbjhdb_��mklhcqb\u_�b�Z]j_]Zlgu_

dhgkljmdlu�� dhlhju_� \u\h^ylky� \� j_amevlZl_� ZgZebaZ� dh\ZjbZpbc� f_`^m� jZa-

ebqgufb�we_f_glZjgufb�ihdZaZl_eyfb��j_Zdpbyfb�beb�Zdlb\ghklyfb�(Eysenck,

1970; Fuller, 1979; Livesley et al., 1998; Royce & Powell, 1985; Royce, 1979; Ozer,

1986).

2.1.5 B_jZjobq_kdZy�hj]ZgbaZpby��fh^mevghklv�b�dhgdmj_gpby

M`_�^h\hevgh�^ebl_evgh_�\j_fy�ijbgylh� kqblZlv��qlh�ih\_^_gb_�`b\hlguo��\

lhf�qbke_�b�q_eh\_dZ��bf__l�fh^mevgmx��b_jZjobq_kdb�kljmdlmjbjh\Zggmx�hj-

]ZgbaZpbx� (Baerends, 1976; Byrne & Russon, 1998; Dawkins, 1976; Newell &

Simon, 1972; Tinbergen, 1951; Toates, 1986; Tooby & Cosmides, 1992; Karmiloff-

Smith, 1994). LZd�gZijbf_j��>hmdbga� �Dawkins, 1976) ij_^iheZ]Z_l��qlh�b_jZj-

obq_kdZy� hj]ZgbaZpby� y\ey_lky� nmg^Zf_glZevguf� ijbgpbihf� ih\_^_gby� b

ih^^_j`b\Z_lky�_kl_kl\_gguf�hl[hjhf��HgZ�\hagbdeZ�\�l_q_gb_�w\hexpbb�ih-

kdhevdm�h[_ki_qb\Z_l�[he__�\ukhdmx�wdhghfbx�b�wnn_dlb\ghklv�ih�kjZ\g_gbx

k�^jm]bfb�\hafh`gufb�kljmdlmjZfb� Fgh]hqbke_ggu_�\uqbkebl_evgu_�fh^_eb

nmgdpbhgbjh\Zgby�fha]Z��djhf_�lh]h��ihdZaZeb��qlh�dhgdmj_gpby�f_`^m�dh]gb-

lb\gufb� fh^meyfb� fh`_l� ij_^klZ\eylv� kh[hc� ^jm]hc� hkgh\ghc� ijbgpbi

ih\_^_gq_kdhc�hj]ZgbaZpbb (Grossberg, 1982; Rolls & Treves, 1998).
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LZdhc� ih^oh^� g_ihkj_^kl\_ggh� ijbf_gbf� b� d� kljmdlmj_� bg^b\b�

^mZevghklb��?keb� oZjZdl_jbklbdb� bg^b\b^mZevghklb� aZ\bkyl� hl�>Zj\bgh\kdbo

dh]gblb\guo�Ze]hjblfh\� �ih�Tooby & Cosmides, 1992��b�[Zah\uo� wfhpbhgZev-

guo�kbkl_f (Depue & Collins, 1999; Gray, 1987; Tellegen, 1985), bo�b_jZjobq_kdZy

hj]ZgbaZpby� ^he`gZ� g_ihkj_^kl\_ggh� ljZgkebjh\Zlvky� \� iZll_jgu� bg^b\b^m-

Zevghc� baf_gqb\hklb� b� ih^^_j`b\Zlvky� _kl_kl\_gguf� hl[hjhf� Fgh]hf_jgZy

b_jZjobq_kdZy�kljmdlmjZ�q_jl�bg^b\b^mZevghklb��qZklh�\uy\ey_fZy�\�ih\_^_gbb

ex^_c�b�^jm]bo�\b^h\�`b\hlguo��fh`_l�lZdbf�h[jZahf�[ulv�ijyfuf�j_amevlZ-

lhf� fh^mevghc�� b_jZjobq_kdhc�� b� \aZbfgh� dhgdmj_glghc� hj]ZgbaZpbb� kbkl_f

mijZ\e_gby�ih\_^_gb_f�

Wlheh]bq_kdZy� dhgp_ipby� dhgljhevguo� kbkl_f� ih\_^_gby� �behavioural

control systems), hkgh\ZggZy�gZ�f_lZnhj_� �ijh]jZffgh]h�h[_ki_q_gby��hj]Zgb-

aZpbb� ih\_^_gby�� [ueZ�� gZijbf_j�� ijbf_g_gZ� d� ZgZebam� q_jl� l_fi_jZf_glZ�

k\yaZgguo�k�ih\_^_gq_kdbf�lhjfh`_gb_f� aZkl_gqb\hklvx��Z�lZd`_�jh[hklvx�\

ijbkmlkl\bb�g_agZdhfp_\�m�^_l_c (Stevenson-Hinde & Shouldice, 1993). <�jZfdZo

lZdh]h�ih^oh^Z��agZqbl_evgZy�ijhklhlZ�hibkZgby�b�bgl_jij_lZpbb�^hklb]ZeZkv

iml_f� gZagZq_gby� nmgdpbhgZevgh� wd\b\Ze_glguo� ih\_^_gq_kdbo� j_Zdpbc� g_-

kdhevdbf� \aZbfh^_ckl\mxsbf� kbkl_fZf� mijZ\e_gby�� lZdbf� dZd� kljZo�

ijb\yaZgghklv�� bkke_^h\Zl_evkdh_� ih\_^_gb_� b� h[sbl_evghklv� �kf��Stevenson-

Hinde & Shouldice, 1993).

Djhf_� lh]h�� kms_kl\mxl� ^hklZlhqgu_� ^hdZaZl_evkl\Z�� mdZau\Zxs__�� gZ

lh��qlh� wdkljZ\_jkby� k\yaZgZ� k� iheh`bl_evguf� Znn_dlhf� b� ihwlhfm� hljZ`Z_l

[Zah\mx�fhlb\Zpbhggmx�kbkl_fm��<�lh�`_�\j_fy��lZdZy�oZjZdl_jbklbdZ�ebqgh-

klb�dZd�g_\jhlbaf��ij_^klZ\ey_l�^jm]hc�nmg^Zf_glZevguc�f_oZgbaf��k\yaZgguc
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k�g_]Zlb\guf�Znn_dlhf��kf��Depue & Collins, 1999; Gray, 1987; Meyer & Shack,

1989; Tellegen, 1985; Watson & Tellegen, 1985).

Fh`gh� h`b^Zlv�� ke_^h\Zl_evgh�� qlh� h^gb� b� l_�`_� kbkl_fu� mijZ\e_gby

ih\_^_gb_f� hj]Zgbah\Zggu_� \� b_jZjobq_kdhf� ihjy^d_� hij_^_eyxl� ihke_^h\Z-

l_evgu_� ZkkhpbZpbb� dh]gblb\guo� b� ih\_^_gq_kdbo� Zdlb\ghkl_c� \� ]jmiiu

\aZbfgh�ih^Z\eyxsb_�^jm]�^jm]Z��dhjj_eypbb�f_`^m�hij_^_e_ggufb�ih\_^_g-

q_kdbfb� i_j_f_ggufb� \� jZaguo� kblmZpbyo�� koh^gu_� iZll_jgu� baf_g_gby

nmgdpbhgZevgh�k\yaZgguo�we_f_glh\�ih\_^_gby�\�hl\_l�gZ�h^gb�b�l_�`_�wdki_-

jbf_glZevgu_� wnn_dlu�� Z� lZd`_� dZd� \au\Zxl� jZaebqgu_� ^jm]b_� nhjfu

ih\_^_gq_kdhc�mklhcqb\hklb��lbiZ�mklhcqb\hklb�ijhnbe_c�j_Z]bjh\Zgby�\�jZa-

guo�kblmZpbyo b�mklhcqb\hklb�wnn_dlh\�\j_f_gb�\�jZaguo�kblmZpbyo�(ih Ozer,

1986).

2.2 Dhgp_ipby�l_fi_jZf_glZ

LZdbf� h[jZahf�� ba� ij_^u^ms_]h� h[km`^_gby� klZgh\blky� ykgh�� qlh� \hafh`gh

ijbf_g_gb_�l_jfbgZ� �l_fi_jZf_gl��b�^Z`_� �ebqghklv��^ey�hibkZgby�ih\_^_-

gby� `b\hlguo� [_a� dZdh]h�eb[h� ZgljhihfhjnbafZ�� ijb� mkeh\bb�� dhg_qgh�� qlh

l_fi_jZf_gl�hij_^_ey_lky�h[t_dlb\gh��gZijbf_j��dZd�kbkl_fZ�hlghkbl_evgh

mklhcqb\uo�oZjZdl_jbklbd�ih\_^_gby�bg^b\b^mmfZ��k\yaZgguo�k�lbihf�_]h

g_j\ghc� kbkl_fu�� LjZ^bpbhggh�� ^Zggh_� hij_^_e_gb_� [hevr_� khhl\_lkl\m_l

ihgylbx� ebqghklb7
� �kf�� (\VHQFN�� ������Eysenck & Eysenck, 1985���H^gZdh�� ih

                                                
7 DZd�mdZau\Z_lky�gb`_��l_fi_jZf_gl�\dexqZ_l�nhjfZevgu_�Zki_dlu�ih\_^_gby�

\�hlju\_�hl�\gmlj_gg_]h�kh^_j`Zgby�b�fhlb\Zpbb�
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ijbqbgZf��h[km`^_gb_�dhlhjuo�^Z_lky�gb`_��bf_ggh�wlh��g_kdhevdh�jZkrbj_g-

gh_�� hij_^_e_gb_� bkihevam_lky� \� gZklhys_c� ^bkk_jlZpbb� ^ey� h[hagZq_gby

ihgylby�l_fi_jZf_gl�

G_kfhljy� gZ� lh�� qlh� \� ebl_jZlmj_� bf_xlky� hij_^_e_ggu_� jZagh]eZkby

hlghkbl_evgh� hij_^_e_gby� l_fi_jZf_glZ� b� ebqghklb�� h[Z� l_jfbgZ� qZklh

bkihevamxlky�\aZbfhaZf_gy_fh. =eZ\guc�we_f_gl�dhgk_gkmkZ�f_`^m�jZaebqgu-

fb� ih^oh^Zfb� ±� lh�� qlh� mklhcqb\hklv� \h� \j_f_gb� b� \� jZaguo� kblmZpbyo

y\eyxlky�]eZ\gufb�hkh[_gghklyfb�l_fi_jZf_glZ�\�hlebqb_�hl�khklhygbc�b�gZ-

kljh_gbc� ((\VHQFN�� ������ %XVV� 	� 3ORPLQ�� ������ G_[uebpug�� ������ Kbfhgh\�

1981, 1987; Strelau, 1983; 1984; Eysenck & Eysenck, 1985; Goldschmidt et al., 1987;

Zuckerman, 1994a). Djhf_� lh]h�� qZklh� ^_eZxlky� ^hihegbl_evgu_� jZaebqby�

GZijbf_j��g_dhlhju_�Z\lhju�(Fridhandler, 1986) mdZau\Zxl��qlh�q_jlu�l_fi_jZ-

f_glZ� ij_^klZ\eyxl� kh[hc� Z[kljZdlgu_� ij_^jZkiheh`_gghklb�� dhlhju_

ijhy\eyxlky�g_�g_ij_ju\gh��\�hl\_l�gZ�hij_^_e_ggu_�h[klhyl_evkl\Z��\�lh�\j_-

fy� dZd� khklhygby� b� gZkljh_gby� dhgdj_lgu�� hq_\b^gu�� b� \� ij_^_eZo� ^Zggh]h

wibah^Z�ijhy\eyxlky�g_ij_ju\gh�

GZb[he__�qZklh�l_fi_jZf_gl�hij_^_ey_lky�dZd�kh\hdmighklv�nhjfZev-

guo� Zki_dlh\� ih\_^_gby�� _]h� klbebklbq_kdbo�� ^bgZfbq_kdbo� b� wg_j]bq_kdbo

hkh[_gghkl_c��\�hlju\_�hl�\gmlj_gg_]h�kh^_j`Zgby�beb�fhlb\Zpbb (G_[ueb-

pug 1976; Rothbart & Derryberry 1981; Strelau 1983; Rothbart 1986; Goldschmidt et

al. 1987). LZd`_��l_fi_jZf_gl�q_eh\_dZ�kqblZ_lky�\�agZqbl_evghc�kl_i_gb�[bh-

eh]bq_kdb�^_l_jfbgbjh\Zgguf� �\dexqZy�]_g_lbq_kdb_� wnn_dlu�� \ujZ`_gguf

m`_�\�jZgg_f�hglh]_g_a_�b�hlghkbl_evgh� keZ[h�ih^^Zxsbfky�baf_g_gbx� (kf�

gZijbf_j�� Buss & Plomin, 1975; 1984; Strelau, 1983). Ebqghklv�� k� ^jm]hc

klhjhgu��gZb[he__�qZklh�jZkkfZljb\Z_lky�dZd�g_kdhevdh�[he__�kh^_j`Zl_evgZy
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dhgp_ipby��\dexqZxsZy�kZfu_�jZagu_�Zki_dlu�ikboheh]bq_kdhc�b�ih\_^_gq_-

kdhc�bg^b\b^mZevghklb� �Eysenck, 1970; Eysenck & Eysenck, 1985���Djhf_�lh]h�

ebqghklv fh`_l�\dexqZlv \�k_[y�g_�lhevdh�bg^b\b^mZevghklv�nhjfZevguo�q_jl�

gh� b� lZdb_� dhgkljmdlu�� dZd� "dhgp_ipby� y" (Strelau, 1983; Maddi, 1989). <

ihke_^g_f�kfuke_��dhg_qgh�`_, ihgylb_�ebqghklv fh`_l�[ulv�g_ijbf_gbfh�d

`b\hlguf�

<� lh�`_� \j_fy�� jZaebqby�f_`^m� l_fi_jZf_glhf� b� ebqghklvx� kebrdhf

g_hij_^_e_ggu� �kf�� lZd`_� =XFNHUPDQ�� ����D���DZd�fh`gh��gZijbf_j�� hl^_eblv

�klbev�� hl� �kh^_j`Zgby�� ih\_^_gby"� Djhf_� lh]h�� ih^Z\eyxs__� [hevrbgkl\h

ih\_^_gq_kdbo�oZjZdl_jbklbd�aZ\bkyl�hl�]_g_lbq_kdbo�b�^jm]bo�[bheh]bq_kdbo

nZdlhjh\ (Eaves et al. 1989; Plomin 1986; Plomin et al. 1994), b�g_�\k_�oZjZdl_jb-

klbdb� ih\_^_gby� bf_xsb_� agZqbl_evguc� gZke_^kl\_gguc� dhfihg_gl

ijhy\eyxlky�\�jZgg_f�\�^_lkl\_�

GZijhlb\�� q_jlu�� dhlhju_� \ujZ`_gu� jZgh�� ihqlb� \k_]^Z� bf_xl� [he__

gbadb_�mjh\gb�gZke_^m_fhklb��Z�hp_gdb�ihdZaZl_e_c�gZke_^m_fhklb�ih\_^_gby

ihqlb� \k_]^Z� m\_ebqb\Zxlky� k� \hajZklhf (Eaves et al., 1989; Hahn et al., 1990;

Plomin, 1986). Djhf_�lh]h��kms_kl\m_l�fgh]h�oZjZdl_jbklbd�bg^b\b^mZevghklb�

dhlhju_�g_�e_]dh�ih^^Zxlky�baf_g_gbx��<�dhg_qghf�kq_l_�b�`b\hlgu_�fh]ml

bf_lv�jZggbc�l_fi_jZf_gl��dhlhjuc�iha`_�nhjfbjm_lky�\�ebqghklv�k�hiulhf

(Mather & Anderson, 1993).

Djhf_� lh]h�� _kl_kl\_gguc hl[hj� nhjfbjm_l� m� ex^_c� ikboheh]bq_kdb_

q_jlu��dhlhju_�\iheg_�hij_^_e_ggh�jZkkfZljb\Zxlky�bf_ggh�qZklvx�ebqghklb

Z�g_�l_fi_jZf_glZ��gZij��Buss 1991; MacDonald, 1995; Segal & MacDonald, 1998;

Budaev, 1999���qlh�y\ey_lky�\Z`guf�Zj]mf_glhf��ihdZau\Zxsbf��qlh�[bheh]b-

q_kdb_� nZdlhju� ^_l_jfbgbjmxl� ebqghklv� \� g_� f_gvr_c� kl_i_gb� q_f
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l_fi_jZf_gl��GZdhg_p��kms_kl\mxl�\k_�m\_ebqb\Zxsb_ky�ohly�\k_�_s_�b�kihj-

gu_� ^hdZaZl_evkl\Z� kms_kl\h\Zgby� we_f_glh\� khagZgby� b� kZfhkhagZgby� dZd

fbgbfmf� m� g_dhlhjuo� \b^h\� `b\hlguo� (Griffin, 1993; Dawkins, 1993��� <

khhl\_lkl\bb� k� l_hjb_c� nmgdpbhgZevguo� kbkl_f�� hkgh\Zgghc� gZ� dhgp_ipbb

hi_j_`Zxs_]h� hljZ`_gby�� \k_� `b\u_� kbkl_fu� h[eZ^Zxl� hij_^_e_ggufb

nhjfZfb�khagZgby��consciousness��kf��$OH[DQGURY���������LZdbf�h[jZahf��l_jfbg

�ebqghklv��\�ijbgpbi_�bf__l�[he__�rbjhdmx�ijbf_gbfhklv�^ey�hibkZgby�bg-

^b\b^mZevghklb�`b\hlguo�jZaguo�\b^h\��\�lhf�qbke_�b�q_eh\_dZ��g_kfhljy�gZ

lhl�nZdl��qlh�hg�fh`_l�g_klb�g_kdhevdh�[hevrbc�Zgljhihfhjnguc�kfuke��L_f

g_�f_g__��\�^bkk_jlZpbb�bkihevam_lky�l_jfbg� �l_fi_jZf_gl���qlh� y\ey_lky�^Z-

gvx�ljZ^bpbb��bklhjbq_kdb�keh`b\r_cky�\�hl_q_kl\_gghc�ebl_jZlmj_�

2.3 Bkihevah\Zgb_�Zgljhihfhjnghc�l_jfbgheh]bb

Bkke_^h\Zl_eb�� bamqZxsb_� ih\_^_gb_�`b\hlguo� qZklh�gZ[ex^Zxl� ih\_^_gq_-

kdb_�we_f_glu�ghkysb_�[hevr__�beb�f_gvr__�koh^kl\h�k�ih\_^_gb_f�q_eh\_dZ�

b�ihwlhfm�bgh]^Z�bkihevamxl�gZa\Zgb_�khhl\_lkl\mxs_]h�we_f_glZ�ih\_^_gby

q_eh\_dZ�dZd�khdjZs_ggh_�gZbf_gh\Zgb_�beb�h[hagZq_gb_�^ey�ih\_^_gby�^Zggh-

]h� \b^Z�`b\hlguo� �Mitchell et al., 1996; Mitchell & Hamm, 1997���Ohly� lZdZy

ZgljhihfhjngZy�l_jfbgheh]by�b�fh`_l�[ulv�ih^\_j`_gZ�djblbd_� �gZij��Ken-

nedy, 1992��� \h� fgh]bo� kemqZyo� hgZ� qj_a\uqZcgh� ihe_agZ� b� \_kvfZ� qZklh� __

g_\hafh`gh�ba[_`Zlv��Mitchell et al., 1996; Mitchell & Hamm, 1997).

GZijbf_j��\�deZkkbq_kdhc�jZ[hl_�Ow[[Z�(Hebb, 1946) [ueh�ihdZaZgh��qlh

ohay_\Z�rbfiZga_�� bkihevamxsb_� Zgljhihfhjngu_� ikboheh]bq_kdb_� oZjZdl_-

jbklbdb�^ey�hibkZgby�ih\_^_gby� wlbo�`b\hlguo� kihkh[gu� agZqbl_evgh�[he__



– 39 –

mki_rgh�ij_^kdZau\Zlv�bo�ih\_^_gb_�q_f�bkke_^h\Zl_eb��bkihevamxsb_�dZd�[u

h[t_dlb\gmx�g_�Zgljhihfhjngmx�l_jfbgheh]bx��Ow[[�j_dhf_g^m_l�bkihevah-

\Zlv� Zgljhihfhjngu_� l_jfbgu� ^ey� hibkZgby� ih\_^_gby� rbfiZga_� b� ^jm]bo

\b^h\��h^gZdh�bkke_^h\Zl_eb� lZd`_�^he`gu�hlf_qZlv�fhe_dmeyjgu_� we_f_glu

ih\_^_gby��lZdb_�dZd��A�ijb[eb`Z_lky�d�B b�m^Zjy_l�B ih�]heh\_���b�kblmZpbhg-

gu_�nZdlhju��gZij���A y\ey_lky�fZl_jvx�B b�B g_aZ^he]h�^h�wlh]h�ZlZdh\Ze�C")

dhlhju_� ij_^klZ\eyxl� kh[hc� ^hihegbl_evgu_� ^hdZaZl_evkl\Z� ^ey� Zgljhih-

fhjngh�hij_^_e_gguo� we_f_glh\� ih\_^_gby�� LZdbf� h[jZahf�� fh`gh

ij_^eh`blv�^hdZaZl_evgmx�[Zam�^ey�bkihevam_fuo�djbl_jb_\�ikboheh]bq_kdh]h

hibkZgby�ih\_^_gby�`b\hlguo��>Zgguc�f_lh^heh]bq_kdbc�ih^oh^�\�ihke_^gb_

]h^u�[ue�mki_rgh�bkihevah\Zg�jZagufb�Z\lhjZfb� �gZij��de Waal, 1982, 1996;

Whiten & Byrne, 1988).8

G_^Z\gb_�bkke_^h\Zgby��Mitchell & Hamm, 1997; kf��lZd`_�Mitchell et al.,

1996) ihdZau\Zxl��qlh�koh^kl\h�ih\_^_gby�`b\hlguo�k�ih\_^_gb_f�q_eh\_dZ�\

koh^ghf�dhgl_dkl_�y\ey_lky�gZb[he__�\Z`guf�nZdlhjhf�^ey�_]h�ikboheh]bq_-

kdhc� bgl_jij_lZpbb�� \� qZklghklb� gZfgh]h� [he__� \Z`guf� q_f� koh^kl\h

                                                

8 G_ba[_`ghklv�bkihevah\Zgby�Zgljhihfhjnguo�l_jfbgh\�\�[hevrhc�kl_i_gb

k\yaZgZ� k� l_f�� qlh� bkke_^h\Zl_eb� kZfb� y\eyxlky� ij_^klZ\bl_eyfb� h^gh]h� ba

[bheh]bq_kdbo�\b^h\��Homo sapiens��Ke_^h\Zl_evgh�fure_gb_�bkke_^h\Zl_ey

[Zabjm_lky��Z�\�agZqbl_evghc�kl_i_gb�b�ebfblbjm_lky� �kf��Tooby & Cosmides,

�������dh]gblb\gufb�f_oZgbafZfb�b�Ze]hjblfZfb��\ujZ[hlZggufb�\�ijhp_kk_

_kl_kl\_ggh]h�hl[hjZ��Ih�\k_c�\b^bfhklb��lZdb_�l_jfbgu�dZd�kljZo��Z]j_kkby�b

l�i��y\eyxlky�\_kvfZ�bglmblb\gufb�b�_kl_kl\_ggh�ijbf_gbfufb�^ey�hibkZgby

ih\_^_gby�rbjhdh]h�^bZiZahgZ�^Z`_�g_`b\uo�h[t_dlh\�ih�lhc�ijhklhc�ijb-

qbg_�� qlh� hgb� k\yaZgu� k� gZb[he__� [Zah\ufb� dh]gblb\gufb� f_oZgbafZfb�

bf_xsbfb� dexq_\h_� agZq_gb_� ^ey� ih\ur_gby� blh]h\hc� ijbkihkh[e_gghklb

hkh[_c�gZr_]h�\b^Z�
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hkgh\Zggh_�gZ�nbabq_kdhc�koh`_klb��agZdhfkl\_��nbeh]_g_lbq_kdhc�[ebahklb�k

Homo sapiens beb�dmevlmjguo�kl_j_hlbiZo��Ijb�wlhf��ih\_^_gq_kdh_�koh^kl\h�\

^Zgghf�kemqZ_�g_�ih^jZamf_\Z_l�lhqgh]h�koh^kl\Z�^\b`_gbc�l_eZ�beb�fbfbdb�

Ihgylgh��qlh�`b\hlgu_�fh]ml�\ujZ`Zlv�wfhpbb� agZqbl_evgh�bguf�h[jZahf;�\

^_ckl\bl_evghklb�\Z`_g�h[sbc�iZll_jg�ih\_^_gby�b�Zdlb\ghklb�`b\hlgh]h�\

ki_pbnbq_kdhc�kblmZpbb��behavior-in-context, Mitchell & Hamm, 1997).

<�lh�`_�\j_fy�g_h[oh^bfh�hlf_lblv��qlh��bkke_^h\Zl_eb�g_�^he`gu�bg-

l_jij_lbjh\Zlv� g_ba[_`gh_� bkihevah\Zgb_� Zgljhihfhjnghc� ikboheh]bklkdhc

l_jfbgheh]bb� dZd� mdZaZgb_� gZ� ^_ckl\bl_evgh_� koh^kl\h� ikboheh]bq_kdbo� kh-

klhygbc��km[t_dlb\gh]h�hiulZ�b�ikboheh]bq_kdbo�kihkh[ghkl_c�m�^jm]bo�\b^h\

`b\hlguo��Hq_\b^gh�� qlh� h^bg� b� lhl�`_� ikboheh]bq_kdbc� l_jfbg� �gZijbf_j

kljZo��fh`gh�ijbf_gblv�^ey�hibkZgby�ih\_^_gby�kZfuo�jZaguo�\b^h\��dhlhju_

hlgx^v� g_� bf_xl� b^_glbqghc� ikboheh]bb� �0LWFKHOO� HW� DO��� ������ 0LWFKHOO� 	

+DPP�� �������<�ijbgpbi_�� ZgljhihfhjngZy� l_jfbgheh]by� �lZdb_� ihgylby� dZd

kljZo��fhlb\Zpby��ijbgylb_�j_r_gby�b�l��i���fh`_l�[ulv�^Z`_�ijbf_g_gZ�d�hib-

kZgbx�ih\_^_gby�jh[hlh\�b�^jm]bo�bkdmkkl\_gguo�Z\lhghfguo�Z]_glh\.

<Z`gh�� qlh� bkihevah\Zgb_� Zgljhihfhjnghc� ikboheh]bklkdhc� l_jfbgh-

eh]bb� \� bkke_^h\Zgbyo� bg^b\b^mZevguo� jZaebqbc� agZqbl_evgh� h[e_]qZ_lky

\hafh`ghklvx� baf_j_gby� kl_i_gb� dhgk_gkmkZ� f_`^m� hp_gdZfb� ikboheh]bq_-

kdhc�oZjZdl_jbklbdb�^Z\Z_fhc�g_dhlhjhfm�bg^b\b^mmfm� jZagufb� wdki_jlZfb�

<�lhf�kemqZ_�_keb�f_`^m�gZ[ex^Zl_eyfb�wdki_jlZfb�kms_kl\m_l�agZqbl_evgh_

kh]eZkb_� ih� ih\h^m� kl_i_gb� ijhy\e_gby� g_dhlhjhc� ih\_^_gq_kdhc� oZjZdl_jb-

klbdb� hkh[yfb� �l�_�� _keb� dhjj_eypby� f_`^m� bg^b\b^mZevgufb� j_clbg]Zfb

\_ebdZ���fh`gh�k�m\_j_gghklvx�]h\hjblv��qlh�^Zgguc�km[t_dlb\guc�\�k\h_c�hk-

gh\_� bgkljmf_gl� gZ^_`gh� baf_jy_l� ^Zggmx� h[t_dlb\gmx� oZjZdl_jbklbdm

ih\_^_gby��Stevenson-Hinde, 1980; Gosling, 1998; King & Figueredo, 1997).
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3. H;S:Y�F?LH>BD:

3.1 H[sb_�aZf_qZgby�

<�jZfdZo�^Zgghc�^bkk_jlZpbb�hkms_kl\e_g�dhfie_dk�wdki_jbf_glZevguo�jZ[hl�

dZ`^Zy�ba�dhlhjuo�[ueZ�ijba\ZgZ�j_rblv�dhgdj_lgu_�aZ^Zqb��J_r_gb_�dZ`^hc

aZ^Zqb��\�k\hx�hq_j_^v��hkms_kl\eyehkv�ih�kh[kl\_gghc�f_lh^bd_��\dexqZxs_c

\�k_[y�ki_pbZevgh�jZajZ[hlZggu_�wdki_jbf_glZevgmx�ijhp_^mjm��j_]bkljZpbx

ih\_^_gby�b�klZlbklbq_kdbc�ZgZeba�^Zgguo��H[t_^bg_gb_�hibkZgbc�\k_o�f_lh-

^bq_kdbo�ijhp_^mj�\�h^ghf�h[s_f�jZa^_e_�ij_^klZ\ey_lky�g_p_e_khh[jZaguf�

ihkdhevdm�lZdhc�jZa^_e�\u]ey^_e�[u�qj_a\uqZcgh�]jhfha^dh��Z�jZ[hlZ�\�p_ehf

[ueZ�[u�i_j_]jm`_gZ�fgh]hqbke_ggufb�i_j_dj_klgufb�kkuedZfb��qlh�aZf_lgh

hkeh`gbeh�[u�\hkijbylb_�b�ihgbfZgb_�j_amevlZlh\��ihemq_gguo�\�jZfdZo�hl-

^_evguo�qZkl_c�^bkk_jlZpbb�

Ihwlhfm� \� ^Zgghf� jZa^_e_� ij_^klZ\e_gu� ebrv� l_� h[sb_�f_lh^bq_kdb_

Zki_dlu�jZ[hlu��dhlhju_�[ueb�_^bgufb�^ey�\k_o�__�qZkl_c��QZklgu_�f_lh^bq_-

kdb_�^_lZeb�b�hkh[_gghklb�baeh`_gu�\�khhl\_lkl\mxsbo�]eZ\Zo�^bkk_jlZpbb�

3.2 Wdki_jbf_glZevgu_�`b\hlgu_�b�h[t_fu�\u[hjhd

<�^Zgghc�jZ[hl_�[ueh�bkihevah\Zgu�ke_^mxsb_�\b^u�ju[�

1. ]miib�(Poecilia reticulata);

2. q_jghihehkZy�pboeZahfZ��Archocentrus nigrofasciatum);

3. \hkvfbihehkZy�pboeZahfZ��A. octofasciatum);
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4. ev\bgh]heh\Zy�pboeb^Z��Steatocranus cassuarius);

5. k_\jx]Z��Acipenser stellatus);

6. Jmkkdbc�hk_lj��A. gueldenstaedtii);

7. Q_jghfhjkdZy�]eZaqZlZy�a_e_gmrdZ��Symphodus ocellatus).

Ba�gbo��i_j\u_�r_klv�\b^h\�bkihevah\Zebkv�\�eZ[hjZlhjguo�wdki_jbf_glZo��Z

]eZaqZlZy�a_e_gmrdZ�±�b�\�ihe_\uo�bkke_^h\Zgbyo�b�\�wdki_jbf_glZo�

H[t_f�fZl_jbZeZ�hij_^_eyeky�bkoh^y�ba�khh[jZ`_gbc�f_lh^heh]bq_kdhc

p_e_khh[jZaghklb� ±� jZaf_j� \u[hjdb� ^he`_g� [ulv� ^hklZlhq_g� ^ey� ihemq_gby

^hklh\_jgh]h�j_amevlZlZ� �hldehg_gby�gme_\hc�]bihl_au�k�p<0.05���?keb�`_�j_-

amevlZlu� hdZau\Zxlky� g_^hklh\_jgufb� �p>0.05��� klZlbklbq_kdh]h� fhsghklv

djbl_jby�^he`gZ�[ulv�^hklZlhqgh�\_ebdZ��α>0.8���H^gZdh��\�ex[hf�kemqZ_��jZa-

f_j� \u[hjdb� ^he`_g� [ulv� fbgbfZe_g� ^ey� ihemq_gby� q_ldh]h� j_amevlZlZ

�hldehg_gb_�beb�ijbgylby�gme_\hc� ]bihl_au���Wlh� k\yaZgh� dZd� k� wnn_dlb\gh-

klvx�ijh\_^_gby�bkke_^h\Zgby� ±�ba[_]Zgb_f�g_p_e_khh[jZagh]h� jZkoh^h\Zgby

j_kmjkh\��nbgZgkh\��\j_f_gb�b�ij����lZd�b�k�fbgbfbaZpb_c�wlbq_kdbo�ijh[e_f�

k\yaZgguo� k� ijh\_^_gb_f� wdki_jbf_glh\� gZ�`b\hlguo� �kf��ASAB–ABS Guide-

lines for Use of Animals in Research9, APA Ethical Principles10).

JZaebqgu_� \hijhku�� k\yaZggu_� k�fbgbfbaZpb_c� dhebq_kl\Z� hkh[_c� bk-

ihevah\Zgguo� \� ih\_^_gq_kdbo� wdki_jbf_glZo� gZ� `b\hlguo� jZkkfhlj_gu� \

ki_pbZevghf� k[hjgbd_� $6$%�� ihk\ys_gghf� wlbq_kdbf� ijh[e_fZf �kf�� Still,

                                                
9 Animal Behaviour, 1991, 41, 183-186
10
�^ey�ihemq_gby�dh^_dkZ�wlbq_kdbo�ijbgpbih\�:f_jbdZgkdhc�ikboheh]bq_kdhc
ZkkhpbZpbb�fh`gh�gZibkZlv�ih�Z^j_km��The APA Ethics Office, 750 First Street,
NE, Washington, DC 20002-4242



– 43 –

1994�b�McConway, 1994���:\lhju�ihdZau\Zxl��qlh�m\_ebq_gb_�klZlbklbq_kdhc

fhsghklb�djbl_jby�fh`_l�[ulv�^hklb]gmlh�g_�lhevdh�aZ�kq_l�m\_ebq_gby�h[t_-

fZ�\u[hjdb��gh�lZd`_�iml_f�ijbf_g_gby�[he__�fhsguo�djbl_jb_\��m\_ebq_gby

lhqghklb�baf_j_gby� �mf_gvr_gby�kemqZcghc�hrb[db���emqrbf�ieZgbjh\Zgb_f

wdki_jbf_glZ�� Z� bgh]^Z� b� bkihevah\Zgb_f� mjh\gy� agZqbfhklb� [hevrbf� q_f

klZg^Zjlguc� p<0.05.�<� jZfdZo� gZklhys_c� jZ[hlu�� Z\lhjhf� ^bkk_jlZpbb� [ueh

jZajZ[hlZgh�ki_pbZevgh_�ijh]jZffgh_�h[_ki_q_gb_�^ey�hij_^_e_gby�klZlbklb-

q_kdhc�fhsghklb�dhwnnbpb_glh\�dhjj_eypbb��Power Calculator for Windows��kf�

jZa^_e������

3.3 F_lh^u�j_]bkljZpbb�ih\_^_gby

Ijb�bkke_^h\Zgbb�jZaebqguo�Zki_dlh\�ih\_^_gby�`b\hlguo� lj_[m_lky�ijbf_-

g_gb_� h[t_dlb\guo� f_lh^h\� j_]bkljZpbb� jZaebqguo� \b^h\� Zdlb\ghklb�� Wlh

hkh[_ggh�ZdlmZevgh�ijb�bamq_gbb�[ukljhl_dmsbo�ijhp_kkh\�khpbZevgh]h�\aZb-

fh^_ckl\by�hkh[_c�

<� gZklhys__� \j_fy� ba\_klgh� [hevrh_� dhebq_kl\h� f_lh^h\�� ij_^gZagZ-

q_gguo� ^ey� wlhc� p_eb� �Altman, 1974; Martin & Bateson, 1986; Slater, 1978)��<

[hevrbgkl\_�kemqZ_\�bkke_^h\Zl_ev�jZa[b\Z_l�\_kv�dhfie_dk�ih\_^_gby�gZ�hl-

^_evgu_� we_f_glu�� dhlhju_� fh]ml� ij_^klZ\eylv� eb[h� ^bkdj_lgu_� �kh[ulby�

(events���ijh^he`bl_evghklv�dhlhjuo�g_�mqblu\Z_lky��eb[h�lZd�gZau\Z_fu_��kh-

klhygby�� �states��� ^ebl_evghklv� dhlhjuo� ij_^klZ\ey_l� ^ey� bkke_^h\Zl_ey

bgl_j_k��IjbgpbibZevgh_�agZq_gb_�bf__l�b�lh��y\eyxlky�eb�hgb�\aZbfhbkdex-

qZxsbfb� �gZijbf_j� g_ih^\b`ghklv� b� i_j_f_s_gb_�� beb� g_� bkdexqZxsbfb
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(Altman, 1974; Sackett, 1978)��Hq_\b^gh��qlh�bo�\u^_e_gb_�y\ey_lky�bkdmkkl\_g-

guf�f_lh^bq_kdbf�ijb_fhf� ±�\�^_ckl\bl_evghklb�ih\_^_gb_�fh`gh�ih^_eblv

gZ�fgh`_kl\h�we_f_glh\��qlh�aZ\bkbl�dZd�hl�mjh\gy�ZgZebaZ��lZd�b�hl�aZ^Zq�bk-

ke_^h\Zgby� (Benton, 1981; Slater, 1973, 1978)�� <_kvfZ� qZklh� bkihevam_lky� lZd

gZau\Z_fuc�f_lh^�nhdZevghc�\u[hjdb� �focal sampling���ijb�dhlhjhf�\�l_q_gb_

hij_^_e_ggh]h�\j_f_gb�\_^ml�gZ[ex^_gb_�aZ�hl^_evgh�\u[jZgghc�hkh[vx�b�j_-

]bkljbjmxl�ihke_^h\Zl_evghklv�\k_o�\u[jZgguo�we_f_glh\�ih\_^_gby�(Altman,

1974; Martin & Bateson, 1986)��Bkke_^h\Zl_ev�ihemqZ_l�k\h_]h�jh^Z�ijhlhdhe�__

bg^b\b^mZevgh]h� ih\_^_gby�� J_`_� j_]bkljbjmxl� ih\_^_gb_� h^gh\j_f_ggh� g_-

kdhevdbo�`b\hlguo�±�lZd�gZau\Z_fuc�f_lh^��iheghc�j_]bkljZpbb���the complete

record, Slater, 1978).

>ey� j_]bkljZpbb� ihke_^h\Zl_evghkl_c� kh[ulbc� jZgvr_� bkihevah\Zeb

ki_pbZevgu_�fgh]hdZgZevgu_� j_]bkljZlhju�� aZibku\Zxsb_� ihdZaZl_eb�gZ� [m-

fZ`gmx�e_glm��Kj_^b�ih^h[guo�ijb[hjh\�fh`gh�mdZaZlv��gZijbf_j�bg^bdZlhj

hlf_lqbdh\� \j_f_gb�G���� b� ijb[hj� �Wlh]jZn�� �Ihrb\Zeh\�� �������Ba\_klgu

lZd`_�j_]bkljbjmxsb_�kbkl_fu��aZibku\Zxsb_�^Zggu_�gZ�i_jnhe_glm�(Ihrb-

\Zeh\�b�^j�������; White, 1972��beb�fZ]gblgmx�e_glm��<_j[bpdZy�b�Ihrb\Zeh\�

1987)��<�ihke_^gb_� ]h^u�jZkijhkljZg_gb_�ihemqbeb�ki_pbZebabjh\Zggu_�ijh-

]jZffu�^ey�i_jkhgZevguo�dhfivxl_jh\��Hendrie & Bennett, 1984; Noldus, 1991)

b�^Z`_�^ey�ijh]jZffbjm_fuo�fbdjhdZevdmeylhjh\�(Mutalik et al. 1985).
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3.4 Dhfivxl_jgZy�kbkl_fZ�(;35

:\lhjhf�^bkk_jlZpbb�[ueZ�jZajZ[hlZgZ�kbkl_fZ�(;35�^ey�j_]bkljZpbb�b�ZgZ-

ebaZ� ihke_^h\Zl_evghkl_c� we_f_glh\� ih\_^_gby� `b\hlguo�� ?_� hkgh\gufb

hkh[_gghklyfb�y\eyxlky���Z��ojZg_gb_�^Zgguo�\�nhjfZl_�iZd_lZ�klZlbklbq_kdhc

h[jZ[hldb�^Zgguo�&66� �StatSoft, Inc���� �[��\hafh`ghklv�h^gh\j_f_gghc�j_]bkl-

jZpbb� ih\_^_gby� g_kdhevdbo� hkh[_c�� qlh� hkh[_ggh� kms_kl\_ggh� ijb� ZgZeba_

khpbZevguo� \aZbfh^_ckl\bc�� Ijh]jZffu� jZ[hlZxl� \� hi_jZpbhgghc� kbkl_f_

DOS�� b� ke_^h\Zl_evgh� fh]ml� bkihevah\Zlvky� \� HK� Windows, OS/2 b� DOS-

wfmeylhjZo�81,;��gZij��GNU DRVHPX�^ey�/LQX[).

Hkgh\m�kbkl_fu�khklZ\ey_l�ijh]jZffZ�(;35B6(4��ij_^gZagZq_ggZy�^ey

j_]bkljZpbb�ihke_^h\Zl_evghkl_c�we_f_glh\�ih\_^_gby��J_]bkljZpby�hkms_kl\-

ey_lky� iml_f� gZ`Zlby� gZ� hij_^_e_ggu_� deZ\brb� dhfivxl_jZ�� dZ`^Zy� ba

dhlhjuo� dh^bjm_l� g_dhlhjuc� we_f_gl� ih\_^_gby��Ijb� wlhf� gZ[ex^Zl_ex� g_l

g_h[oh^bfhklb�^_j`Zlv�deZ\brm�gZ`Zlhc�\�l_q_gb_�\k_]h�\j_f_gb�_]h�^_fhgkl-

jZpbb� hkh[vx��qlh�fh`_l�[ulv� kms_kl\_ggh� _keb� hl^_evgu_� we_f_glu� bf_xl

agZqbl_evgmx� ijh^he`bl_evghklv�� Ij_^mkfhlj_gZ� \hafh`ghklv� dhjj_dpbb

hrb[hqgh�gZ`Zlhc�deZ\brb��J_amevlZlhf�jZ[hlu�ijh]jZffu�y\ey_lky�ihke_^h-

\Zl_evghklv�dh^h\�we_f_glh\�ih\_^_gby��Z�lZd`_�ijh^he`bl_evghkl_c�dZ`^h]h

ba� gbo��H^gZ� ba� hkh[_gghkl_c� kbkl_fu� �� \hafh`ghklv� �jZaj_r_gby�� beb� �aZ-

ij_s_gby�� ihke_^h\Zl_evguo� gZ`Zlbc� gZ� h^gm� b� lm� `_� deZ\brm�� We_f_glu

kqblZxlky� �khklhygbyfb���Z�g_� �kh[ulbyfb���ijbq_f�\aZbfhbkdexqZxsbfb��<

lh�`_�\j_fy��ihke_�ijhklhc�h[jZ[hldb�^Zggu_�fh]ml�[ulv�ijb\_^_gu�d�ex[hc

nhjf_��Djhf_� wlh]h�\�ijh]jZff_�ij_^mkfhlj_gu� lZd`_� ljb�g_aZ\bkbfuo�^bk-

dj_lguo� kq_lqbdZ� gZ`Zlbc� gZ� nmgdpbhgZevgu_� deZ\brb� ^ey� dZ`^h]h
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we_f_glZjgh]h�ZdlZ��dhlhju_��gZijbf_j��fh]ml�kem`blv�mdZaZl_eyfb�hl^_evguo

njZ]f_glh\�ih\_^_gby��Z�lZd`_�^ey�j_]bkljZpbb�^\b]Zl_evghc�Zdlb\ghklb��ih^-

kq_lZ� dhebq_kl\Z� i_j_k_q_gbc� dhhj^bgZlghc� k_ldb��� qZklhlu� ^uoZl_evguo

^\b`_gbc�b�l�^��<�h^bg�nZce�^Zgguo�fh]ml�[ulv�khojZg_gu�j_amevlZlu�gZ[ex-

^_gby� aZ� h^ghc� beb� g_kdhevdbfb� hkh[yfb�� <� l_q_gb_� h^gh]h� k_ZgkZ� jZ[hlu

^Zggu_�fh]ml�[ulv�khojZg_gu�dZd�\�h^bg�nZce��lZd�b�\�g_kdhevdh�jZaguo�nZc-

eh\�� FZdkbfZevgh_� dhebq_kl\h� j_]bkljbjm_fuo� we_f_glh\� ih\_^_gby� ����

ijbq_f�ihevah\Zl_ev�fh`_l�aZj_a_j\bjh\Zlv�^ey�bkihevah\Zgby�ex[u_�deZ\brb

beb�dhf[bgZpbb�ZenZ\blguo�b�pbnjh\uo�deZ\br�k�6KLIW��&WUO�b�$OW�

<�ijhp_kk_�jZ[hlu�^Zggu_�ihklhyggh�khojZgyxlky�gZ�^bkd��qlh�]ZjZglb-

jm_l� hl� ihl_jv� ijb� kemqZcghf� k[h_� we_dljhiblZgby�� JZaf_j� nZceZ� ^Zgguo

fh`_l�[ulv�dZd�m]h^gh�[hevrbf�b�hij_^_ey_lky�lhevdh�jZaf_jZfb�k\h[h^gh]h

f_klZ�gZ�^bkd_��I_j_^�jZ[hlhc�k�ijh]jZffhc�g_h[oh^bfh�kha^Zlv�hkh[uc�l_d-

klh\uc�nZce�k�bkihevah\Zgb_f�ki_pbZevghc�ghlZpbb��kh^_j`Zsbc�bgnhjfZpbx

h�ihjy^d_�j_]bkljZpbb�\�dhgdj_lghf�wdki_jbf_gl_��LZdbf�h[jZahf�^hklb]Z_lky

g_h[oh^bfZy�]b[dhklv�kbkl_fu��<�wlhf�nZce_�mdZau\Zxl��bf_gZ�nZceh\�^ey�kh-

ojZg_gby�ihemqZ_fuo�^Zgguo��hij_^_eyxl�we_f_glu�ih\_^_gby��deZ\brb��dh^u

b�hibkZgby�deZ\br��ihy\eyxsb_ky�gZ�wdjZg_�fhgblhjZ���mklZgZ\eb\Zxl�ghf_jZ

i_j_f_gguo��\�dhlhju_�[m^ml�khojZgylvky�agZq_gby�b�l�^�

>hklhbgkl\h�ijh]jZffu� (;35B6(4� ±� \hafh`ghklv� h^gh\j_f_gghc� j_-

]bkljZpbb� ih\_^_gby� g_kdhevdbo� hkh[_c�� Ijb� wlhf� bkke_^h\Zl_ev� ^he`_g

aZdh^bjh\Zlv�we_f_glu�ih\_^_gby�^ey�dZ`^hc�hkh[b�hl^_evgh��Z�ijb�j_]bkljZ-

pbb� hlf_qZlv� gZ`Zlb_f� khhl\_lkl\mxs_c� deZ\brb� gZqZeh� hij_^_e_ggh]h

ih\_^_gq_kdh]h�ZdlZ��LZdbf�h[jZahf�\hafh`gZ�j_]bkljZpby�b� we_f_glh\�ih\_-

^_gby��ijbgZ^e_`Zsbo�d�\aZbfgh�bkdexqZxsbf�^jm]�^jm]Z�]jmiiZf��gZijbf_j



– 47 –

bkke_^h\Zl_ev�fh`_l�j_]bkljbjh\Zlv�jZaebqgu_�we_f_glu�khpbZevgh]h�ih\_^_-

gby� hkh[b� �i_j\Zy� ]jmiiZ� j_]bkljbjm_fuo� we_f_glh\��� Z� lZd`_� __

f_klhgZoh`^_gb_� �\lhjZy� ]jmiiZ� j_]bkljbjm_fuo� we_f_glh\���>Zevg_crZy� h[-

jZ[hldZ�hkms_kl\ey_lky�k�ihfhsvx�ki_pbZevguo�mlbebl�

LZd�� mlbeblZ� (;35B61*� iha\hey_l� \hkklZgh\blv� bg^b\b^mZevgu_� ih-

ke_^h\Zl_evghklb� ih\_^_gq_kdbo� Zdlh\� ^ey� dZ`^hc� ba� hkh[_c�� Z� (;35B&03

\u^_ey_l� ihke_^h\Zl_evghklb� dhf[bgZpbc� h^gh\j_f_ggh� ^eysboky� we_f_glh\

ih\_^_gby�jZaguo�hkh[_c�� l�_��ihke_^h\Zl_evghklv� lZdbo� khklhygbc��ijb�dhlh-

juo� ih\_^_gb_� gb� h^ghc� ba� gbo� g_� baf_gy_lky�� LZdZy� nhjfZ� jZkiheh`_gby

^Zgguo�iha\hey_l�gZijyfmx�bkihevah\Zlv�f_lh^u�ZgZebaZ�iZjZee_evguo��ihlh-

dh\�ih\_^_gby���(kf��gZijbf_j��Gardner & Griffin, 1989; Haccou & Meelis, 1992)�k

ijbf_g_gb_f�kljZl_]bb��g_ij_ju\ghc�\u[hjdb���continuous-time sampling���Wlh

l_f�[he__�\Z`gh��qlh�bkihevah\Zgb_�ljZ^bpbhggh]h�\�lZdbo�kemqZyo�f_lh^Z�bg-

l_j\Zevgh]h� dh^bjh\Zgby� hdZau\Z_lky� ijh[e_fZlbqguf� ba�aZ� lh]h�� qlh

\uqbkey_fu_� klZlbklbdb� aZ\bkyl� hl� km[t_dlb\gh� \u[jZgghc� ijh^he`bl_evgh-

klb� bgl_j\ZeZ� �Gardner & Griffin, 1989���� ?s_� h^gZ� mlbeblZ� �� (;35B%'*� �

iha\hey_l�[ukljh�ihemqblv�[x^`_lu�Zdlb\ghklb�hkh[_c�b�qZklhlu�hl^_evguo

we_f_glh\�ih\_^_gby�

G_h[oh^bfh� hlf_lblv�� qlh� bkihevah\Zgb_� kbkl_fu� (;35� gZb[he__� hi-

jZ\^Zgh� ^ey� j_]bkljZpbb� ih\_^_gby�� we_f_glu� dhlhjh]h� fh]ml� [ulv� e_]dh� b

gZ^_`gh�nhjfZebah\Zgu�b�d\Zglbnbpbjh\Zgu��Ijbq_f�j_]bkljZpby�hkms_kl\-

ey_lky�f_lh^hf��nhdZevghc�\u[hjdb��
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3.5 KlZlbklbq_kdh_�ijh]jZffgh_�h[_ki_q_gb_

<� ijhp_kk_� \uiheg_gby� gZklhys_c� jZ[hlu� [ueh� jZajZ[hlZgh� b� ^jm]h_� ijh-

]jZffgh_� h[_ki_q_gb_�� ij_^gZagZq_ggh_� ^ey� jZaebqguo� f_lh^h\

klZlbklbq_kdh]h� ZgZebaZ� ^Zgguo�� Ohly� hjb]bgZevgh� jZajZ[hlZggh_� ^ey� HK

:LQGRZV� ������17������� \k_� ijh]jZffu� [ueb� kha^Zgu� lZdbf� h[jZahf�� qlh[u

bkihevah\Zlv�lhevdh�klZg^Zjlgu_�f_oZgbafu�$3,��b�ihwlhfm�bo�^hklZlhqgh�g_-

keh`gh� i_j_g_klb� b� gZ� ^jm]b_� ieZlnhjfu�� <� qZklghklb�� \k_� ijh]jZffu

klZ[bevgh�jZ[hlZxl�\�g_baf_gghf�\b^_�gZ�[Za_�wfmeylhjZ�Windows GNU WINE

\� hi_jZpbhgghc� kbkl_f_�GNU/Linux �ke_^h\Zl_evgh� hgb�^he`gu� jZ[hlZlv� b� \

^jm]bo�j_ZebaZpbyo�UNIX ���<k_�ijh]jZffu�fh]ml�[ulv�[_kieZlgh�ihemq_gu�m

Z\lhjZ�^bkk_jlZpbb11.

Power Calculator

>ZggZy� ijh]jZffZ� ij_^gZagZq_gZ� ^ey� bgl_jZdlb\gh]h� \uqbke_gby� jZa-

ebqguo� Zki_dlh\� klZlbklbq_kdhc�fhsghklb�\�dhjj_eypbhgguo�bkke_^h\Zgbyo�

Hkh[_ggh�\Z`ghc�__�q_jlhc�y\ey_lky�lh��qlh�hgZ�iha\hey_l�k^_eZlv�ihijZ\dm�^ey

h]jZgbq_gby�\u[hjdb��range restriction���Z�lZd`_�^ey�mjh\gy�klZlbklbq_kdhc�gZ-

^_`ghklb� i_j_f_gguo� �h[uqgh� baf_jy_fhc� k� ihfhsvx� dhwnnbpb_glZ� ZevnZ

Djhg[ZoZ��� Ijh]jZffZ� bkihevam_l� Ze]hjblfu� hibkZggu_� \� jZ[hl_� Dunlap &

Kemery (1985).

                                                
11 Bgklblml�ijh[e_f�wdheh]bb�b�w\hexpbb�bf��:�G��K_\_jph\Z�J:G��E_gbgkdbc

ij������Fhkd\Z��������; Z^j_k�we_dljhgghc�ihqlu��budaev@irene.msk.ru
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PARANAL

Ijh]jZffZ�3$5$1$/�ij_^gZagZq_gZ�^ey�hp_gdb�hilbfZevgh]h�dhebq_-

kl\Z�nZdlhjh\�\�nZdlhjghf�ZgZeba_�k�ihfhsvx�lZd�gZau\Z_fh]h�iZjZee_evgh]h

ZgZebaZ�� hkgh\Zggh]h� gZ�Fhgl_� DZjeh� fh^_ebjh\Zgbb� �+RUQ�� ������ =ZLFN� 	

9HOLFHU���������DZd�[ueh�ihdZaZgh�[hevrhc�k_jb_c�fh^_ebjh\Zgby�Fhgl_�DZjeh�

ijh\_^_gghc�P\bdhf�b�<_ebp_jhf��[hevrbgkl\h�klZg^Zjlguo�f_lh^h\�hp_gdb

dhebq_kl\Z�nZdlhjh\�hq_gv�qZklh�ijb\h^yl�d�kh\_jr_ggh�g_dhjj_dlguf�j_amev-

lZlZf��hkh[_ggh�\� kemqZ_� �aZrmfe_gguo��^Zgguo��Wlh� \� hkh[_gghklb� dZkZ_lky

djbl_jby�DZca_jZ��\�dhlhjhf�dhebq_kl\h�nZdlhjh\�hp_gb\Z_lky�dZd�dhebq_kl\h

kh[kl\_gguo�agZq_gbc�dhjj_eypbhgghc�fZljbpu�ij_\urZxsbo�_^bgbpm��Wlhl

djbl_jbc��h^gZdh��y\ey_lky�hkgh\guf�b�ih�mfheqZgbx�bkihevam_lky�[hevrbg-

kl\hf�klZlbklbq_kdbo�ijh]jZffguo�iZd_lh\�

Djhf_� \uqbke_gbc�� k\yaZgguo� k� hp_gdhc� dhebq_kl\Z� nZdlhjh\�� ijh-

]jZff�� Z� lZd`_� \uqbkey_l� b� g_kdhevdh� djbl_jb_\� ikbohf_ljbq_kdhc

Z^_d\Zlghklb� \u[hjdb� �h[s_]h� dZq_kl\Z� dhjj_eypbhgghc� fZljbpu� \� kfuke_

ijbf_gbfhklb�nZdlhjghc�fh^_eb��� dhwnnbpb_gl� kn_jbqghklb�;Zjle_llZ��fZl-

jbpm� dh\ZjbZpbc� Zglb�h[jZah\�� Z� lZd`_� dhwnnbpb_glu� Z^_d\Zlghklb�DZca_jZ�

F_c_jZ�HedbgZ�� >Zggu_� ihdZaZl_eb� hibkZgu� \� jZ[hlZo� Dziuban & Shirkey,

�������b�.DLVHU��������

FACTROT

>ZggZy�ijh]jZffZ�ij_^gZagZq_gZ�^ey�\uqbke_gbc��k\yaZgguo�k�ijh\_^_-

gb_f�jZaebqguo�nZdlhjguo�\jZs_gbc��Ijh]jZffZ�iha\hey_l�\jZsZlv�nZdlhju

\�khhl\_lkl\bb�kh�ke_^mxsbfb�djbl_jbyfb��PROCRUSTES �dhkhm]hevgh_�\jZ-

s_gb_� k� p_e_\hc� nZdlhjghc� kljmdlmjhc��� ijyfhc� H[ebfbg� �dhkhm]hevgh_
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\jZs_gb_��� ijhklhc� IjhfZdk� b� IjhfZdk� k� \_^msbfb� we_f_glZfb� �pivotal

Promax��h[Z�±�dhkhm]hevgu_�\jZs_gby���Z�lZd`_�k_jbx�hjlh]hgZevguo�\jZs_gbc

±�<ZjbfZdk��Wd\ZfZdk�b�D\ZjlbfZdk�
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4. KLJMDLMJ:�L?FI?J:F?GL:�M�JU;

4.1 KljmdlmjZ�l_fi_jZf_gl�m�]miib

4.1.1 <\_^_gb_

=eZ\gZy�p_ev�gZklhys_]h�jZa^_eZ�jZ[hlu�khklhbl�\�lhf��qlh[u�hij_^_eblv�hk-

gh\gu_� fhlb\Zpbhggu_� kbkl_fu� b� khhl\_lkl\mxsb_� bf� h[sb_� nZdlhju

(dimensions�� l_fi_jZf_glZ� \� kblmZpbyo� \dexqZxsbo� bkke_^h\Zl_evkdh_� ih\_-

^_gb_��bgki_dpbx�obsgbdZ��b�]jmiih\hf�ih\_^_gbb�m�]miib��Poecilia reticulata

Peters���?keb�klZ[bevgu_�b�mklhcqb\u_�q_jlu�l_fi_jZf_glZ�^_ckl\bl_evgh�km-

s_kl\mxl�m�wlh]h�\b^Z�ju[��fh`gh�h`b^Zlv��qlh�����bg^b\b^mZevgu_�jZaebqby

hdZ`mlky�mklhcqb\ufb�\�jZagh_�\j_fy�b�kblmZpbyo�����hgb�fh]ml�[ulv�hj]Zgb-

ah\Zgu�\�\b^_�g_[hevrh]h�dhebq_kl\Z�nZdlhjh\��b�����wlb�nZdlhju�fh]ml�[ulv

bgl_jij_lbjm_fu� \� l_jfbgZo� fhlb\Zpbhgguo� kbkl_f�� ?s_� h^gbf� \hijhkhf�

bkke_^h\Zgguf� \�^Zgghf� jZa^_e_�[ueh� \uykg_gb_� \hijhkZ� h� lhf� y\ey_lky� eb

f_`bg^b\b^mZevgZy� \ZjbZpby� g_ij_ju\ghc� beb�`_� m� ]miib� kms_kl\mxl� Zev-

l_jgZlb\gu_�kljZl_]bb��lbiZ�Zevl_jgZlb\guo�klbe_c�j_Z]bjh\Zgby�ijb�klj_kk_�

h[gZjm`_gguo�m�ju[��G_qZ_\�b�^j�������; Budaev, 1997b,c; Pottinger et al., 1992;

van Raaij et al., 1996���ilbp��Verbeek et al., 1994, 1996��b�fe_dhiblZxsbo��\�lhf

qbke_�b�m�q_eh\_dZ� �kf��Benus et al., 1991���GZdhg_p�� y�ihiulZeky�mklZgh\blv�

\aZbfh^_ckl\mxl� eb� mklhcqb\u_� oZjZdl_jbklbdb� l_fi_jZf_glZ� k� ijhp_^mjhc

i_j\hgZqZevghc�\u[hjdb�hkh[_c�]miib�ba�[hevrhc�]jmiiu��qlh�\�i_jki_dlb\_

fh`_l�ij_^klZ\eylv�k_jv_agmx�f_lh^heh]bq_kdmx�ijh[e_fm�
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=miib�ij_^klZ\ey_l�kh[hc�hkh[_ggh�m^h[guc�h[t_dl�^ey�bkke_^h\Zgbc

lZdh]h�khjlZ��ihkdhevdm�jZaebqgu_�Zki_dlu�__�[bheh]bb�b�ih\_^_gby�[ueb�bam-

q_gu� ^hklZlhqgh� ohjhrh�� Wlhl� \b^� ^_fhgkljbjm_l� \i_qZleyxsb_

f_`ihimeypbhggu_� jZaebqby�fgh]bo� ih\_^_gq_kdbo� b�fhjnheh]bq_kdbo� ijb-

agZdh\�� dhlhju_� \� agZqbl_evghc� kl_i_gb� bf_xl� gZke_^kl\_ggmx� ijbjh^m

(Magurran & Seghers, 1990; Magurran et al., 1992; Magurran, 1993���Djhf_�lh]h�

[ueh�\u\_^_gh�g_kdhevdh�bg[j_^guo�ebgbc�]miib��Schröder, 1983) dhlhju_�fh-

]ml�[ulv�bkihevah\Zgu�\�[m^msbo�bkke_^h\Zgbyo�

>ey�bkke_^h\Zgby�[ueb�\u[jZgu�kblmZpbb�lj_[mxsb_�bgki_dpbhggh_�b

bkke_^h\Zl_evkdh_� ih\_^_gb_� ihkdhevdm� ^Zggu_� lbiu� ih\_^_gby� \dexqZxl

keh`gu_�\aZbfh^_ckl\by�f_`^m�jZagufb�ih\_^_gq_kdbfb�l_g^_gpbyfb�b�lj_-

[mxl� ijbgylby� j_r_gby� \� kblmZpbb� fhlb\Zpbhggh]h� dhgnebdlZ�� Ihwlhfm

h`b^Zehkv��qlh�fh`gh�b^_glbnbpbjh\Zlv�hij_^_e_ggu_� h^gh\j_f_ggh�^_ckl-

\mxsb_�fhlb\Zpbhggu_� kbkl_fu� mijZ\eyxsb_� ih\_^_gb_f� ju[��Djhf_� lh]h�

bgki_dpbhggh_�ih\_^_gb_�bf__l�\Z`gh_�Z^Zilb\gh_�agZq_gb_�dZd�f_oZgbaf�aZ-

sblu�hl�obsgbdZ�\�_kl_kl\_gghc�kj_^_�Magurran & Girling, 1986; Dugatkin &

Godin, 1992��b�^_fhgkljbjm_l�agZqbl_evgu_�jZaebqby�f_`^m�ihimeypbyfb�jZa-

ebqZxsbfbky�ih�ij_kkm�obsgbq_kl\Z� �Magurran & Seghers, 1990; Magurran et

al., 1992���GZdhg_p�� gh\Zy� kj_^Z� b� ijbkmlkl\b_� obsgbdZ� ij_^klZ\eyxl� kh[hc

klj_kkh\u_� kblmZpbb� b� [ueh� ihdZaZgh� �gZij�� Suomi, 1983; Gerlai & Csányi,

1990���qlh�bg^b\b^mZevgu_�jZaebqby�[he__�mklhcqb\u�b�ij_^kdZam_fu�\�kblmZ-

pbyo�klj_kkZ�
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4.1.2 Hkh[_gghklb�f_lh^bdb

H^bqZ\rb_�hkh[b�]miib� �P. reticulata) [ueb�hleh\e_gu�\�l_ieh\h^ghf�jmqv_�\

jZchg_�klZgpbb�\h^hhqbkldb��Gb`gb_�ihey���<bamZevgu_�gZ[ex^_gby�\�f_klh-

h[blZgbb�ju[�ihdZaZeb��qlh�hgb�nhjfbjh\Zeb�ohjhrh�jZa\blu_�oh^h\u_�klZb�b

bf_eb�q_ldmx�l_g^_gpbx�ba[_]Zlv�gZ[ex^Zl_ey��klhys_]h�gZ�[_j_]m��Djhf_�lh-

]h��ih^Z\eyxs__�[hevrbgkl\h�hleh\e_gguo�kZfph\�]miib�bf_eb�hlghkbl_evgh

djbilbq_kdmx�hdjZkdm��oZjZdl_jgmx�^ey�^bdbo�hkh[_c�gZ�h��Ljbgb^Z^��jh^bg_

]miib���Ihke_�ihbfdb��ijbf_jgh�����hkh[_c�kh^_j`Zeb�\�l_q_gb_�h^ghc�g_^_eb

\�djm]ehf�Zd\Zjbmf_�^bZf_ljhf�����f�b�]em[bghc�����f�

<�^Zevg_cr_f�����\ajhkeuo�kZfph\�]miib�[ueb�ihke_^h\Zl_evgh�hleh\-

e_gu�ba�wlhc�]jmiiu�ijb�ihfhsb�g_[hevrh]h�jmqgh]h�kZqdZ����[���kf�k�jmqdhc

���kf�^ebghc���Hleh\�ijhba\h^beky�kemqZcguf�h[jZahf� �wdki_jbf_glZlhj�gZ-

ijZ\eye� kZqhd� \� gZijZ\e_gbb� kdhie_gby� hkh[_c��� b� [ue� aZj_]bkljbjh\Zg

ihjy^hd�\ueh\Z�dZ`^hc�hkh[b��<�wdki_jbf_glZo�bkihevah\Zeb�lhevdh�kZfph\�

ihkdhevdm��dZd�ba\_klgh� �Warren & Callaghan, 1976���ih\_^_gb_�kZfhd�\�agZqb-

l_evghc�kl_i_gb�aZ\bkbl�hl�h\ZjbZevgh]h�pbdeZ�

Hkh[b� kh^_j`Zebkv� bg^b\b^mZevgh� \� ����ebljh\uo� Zd\ZjbmfZo�� jZa^_-

e_gguo�g_ijhajZqgufb�i_j_]hjh^dZfb�gZ����b^_glbqguo�hlk_dZ��L_fi_jZlmjZ

\h^u�ih^^_j`b\ZeZkv�gZ�mjh\g_�22-24°C��Z�nhlhi_jbh^�±�������qZkh\�^_gv/ghqv.

Ju[�dhjfbeb�dhff_jq_kdbfb�kmobfb�dhjfZfb��Z�lZd`_�ebqbgdZfb�objhghfb^

b�ljm[hqgbdhf��I_jbh^�Z^ZilZpbb�i_j_^�gZqZehf�wdki_jbf_glh\�khklZ\be���g_-

^_eb�
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4.1.2.1 Wdki_jbf_glZevgu_�ijhp_^mju

GZ[ex^_gby

DZ`^Zy�hkh[v�]miib�[ueZ�ijhl_klbjh\ZgZ�\�q_luj_o�l_klZo�k�ih\lhjgu-

fb� j_�l_klbjh\Zgbyfb�� ijbq_f� bgl_j\Ze� f_`^m� l_klZfb� khklZ\be

ijb[ebabl_evgh�h^bg�f_kyp��Ijb�l_klbjh\Zgbb��ju[�hl[bjZeb�\�kemqZcghf�ih-

jy^d_�� qlh� iha\hebeh� mf_gvrblv� \_jhylghklv� Zjl_nZdlh\�� >ey� mf_gvr_gby

klj_kkZ�l_fi_jZlmjZ�\h^u�b�hk\_s_gghklv�[ueb�b^_glbqgu�\�^hfZrgbo�b�wdk-

i_jbf_glZevguo� Zd\ZjbmfZo�� GZ[ex^_gby� ijh\h^beb� q_j_a� g_[hevrh_

hdhr_qdh��ijh^_eZggh_�\�rbjf_��hl^_eyxs_c�wdki_jbf_glZevgmx�mklZgh\dm�hl

wdki_jbf_glZlhjZ�

<�ijhp_kk_�gZ[ex^_gbc�wdki_jbf_glZlhj�j_]bkljbjh\Ze�jZaebqgu_�\b-

^u� ih\_^_gq_kdhc� Zdlb\ghklb� gZ� ^bdlhnhg�� <� ^Zevg_cr_f� Zm^bhaZibkb

jZkrbnjh\u\Zebkv�b�we_f_glu�ih\_^_gby�ju[�\\h^bebkv�\�dhfivxl_j�

Hldjulh_�ihe_

L_kl�hldjulh]h�ihey�ijh\h^beky�\�ljb�ihke_^h\Zl_evguo�^gy�\�r_klb-

m]hevghf�Zd\Zjbmf_�^bZf_ljhf�����f�b�]em[bghc���kf��GZ�^gh�Zd\ZjbmfZ�[ueZ

gZg_k_gZ� dhhj^bgZlgZy� k_ldZ� ��x��� kf�� qlh� iha\hebeh� j_]bkljbjh\Zlv� ^\b]Z-

l_evgmx�Zdlb\ghklv�hkh[_c�

<�gZqZe_�l_klbjh\Zgby�hkh[v�]miib�^ey�Z^ZilZpbb�kZ`Zeb�gZ�^\_�fbgmlu

\�klZjlh\mx�dZf_jm��g_[hevrhc�g_ijhajZqguc�pbebg^j�[_a�^gZ���ihf_s_ggmx

\�hldjulh_�ihe_��Ihke_�wlh]h��klZjlh\mx�dZf_jm�ih^gbfZeb�b�ih\_^_gb_�hkh[b

j_]bkljbjh\Zeb�\�l_q_gbb���fbgml��<�^Zgghf�l_kl_�j_]bkljbjh\Zeb�dhebq_kl\h

i_j_k_q_gby�d\Z^jZlh\�dhhj^bgZlghc�k_ldb��Zf[meypby�$0%���Z�lZd`_�ijh^he-
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`bl_evghklv� ����\j_f_gb�i_j_f_s_gby� �029(���:f[meypby�ij_^klZ\ey_l�kh-

[hc�klZg^Zjlgmx�i_j_f_ggmx��\_kvfZ�qZklh�j_]bkljbjm_fmx�\�l_kl_�hldjulh]h

ihey��$UFKHU��������:DOVK�	�&XPPLQV��������*HUYDL�	�&Ványi, 1985).

L_kl�bgki_dpbb�obsgbdZ

Bgki_dpbhgguc� l_kl� ijh\h^beb� \� Zd\Zjbmf_� jZaf_jhf� 60x30x20 kf� k

lj_fy�hlk_dZfb��Jbk�������>hfZrgbc��hlk_d��&��hl^_eyeky�hl��bgki_dpbhggh]h�

�%�� ijb� ihfhsb� g_ijhajZqghc� i_j_]hjh^db� k� hl\_jklb_f� ���� �x6 kf�� �� kf� hl

^gZ���aZdju\Z_fhf�kdhevays_c�^\_jp_c������Hlk_d�k�obsgbdhf��$��jZkiheZ]Zeky

C

B

A

3

1

2

4

I

II

Jbkmghd 4. Ko_fZ wdki_jbf_glZevghc mklZgh\db bgki_dpbhggh]h l_klZ

:�hlk_d k obsgbdhf� <��bgki_dpbhgguc� hlk_d� K��^hfZrgbc� hlk_d

aZ�ijhajZqghc�i_j_]hjh^dhc������Wlhl�hlk_d�kh^_j`Ze�hkh[v�q_jghihehkhc�pbo-

eZahfu� �,,��C. nigrofasciatum��^ebghc� ���� kf�� ihf_sZ_fmx� \gmljv�V-h[jZaghc

[_ehc�ieZklbdh\hc�dhgkljmdpbb� �����ij_^hl\jZsZxs_c�__�ihiuldb�kijylZlvky
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\� m]he��Hkh[v�pboeZahfu� dhjfbeb� aZ� qZk� ^h� wdki_jbf_glZ�� b� hgZ� ihwlhfm� g_

ijhy\eyeZ�[jhkdh\�gZ�hkh[_c�]miib�

<� ijhp_kk_� l_klbjh\Zgby� hkh[v� ]miib� ihf_sZeb� \� klZjlh\mx� dZf_jm�

ihf_s_ggmx�\�^hfZrgbc�hlk_d��ijbq_f�^\_jpZ�\�bgki_dpbhgguc�hlk_d�[ueZ

aZdjulZ��:^ZilZpby�\�klZjlh\hc�dZf_j_�ijh^he`ZeZkv�\�l_q_gb_���fbgml��ihke_

q_]h�dZf_jm�ih^gbfZeb��<�l_q_gb_�ihke_^mxsbo���fbgml�j_]bkljbjh\Zeb�ih\_-

^_gb_�l_klbjm_fhc�hkh[b�]miib��Wlhl�i_jbh^�\�^Zevg_cr_f�gZau\Z_lky�i_j\uc

km[l_kl�� AZl_f� hldju\Zeb� ^\_jpm� \� bgki_dpbhgguc� hlk_d� b� j_]bkljbjh\Zeb

ih\_^_gb_�ju[u�\h�\lhjhf�km[l_kl_�^h�fhf_glZ�__�\uoh^Z�\�bgki_dpbhgguc

hlk_d��FZdkbfZevgh_�\j_fy�^ey�\uoh^Z�ij_^klZ\eyeh�kh[hc�kemqZcgmx�\_ebqb-

gm�\�ij_^_eZo�����fbgml��?keb�hkh[v�g_�\uoh^beZ�\�khk_^gbc�hlk_d�aZ�wlh�\j_fy�

__�kZ`Zeb�lm^Z�\�klZjlh\hc�dZf_j_��ihke_�q_]h�dZf_jm�m[bjZeb��LZdbf�h[jZahf�

\j_fy�^h�\uoh^Z�hkh[b�ij_^klZ\eyeh�kh[hc�p_gamjbjh\Zggmx�kemqZcgmx�\_eb-

qbgm��DZd� lhevdh� hkh[v� \uoh^beZ� \� bgki_dpbhgguc� hlk_d�� gZqbgZeky� lj_lbc

km[l_kl��dhlhjuc�ijh^he`Zeky�\�l_q_gb_���fbgml�

<h� \k_o� lj_o� km[l_klZo� bgki_dpbhggh]h� l_klZ� j_]bkljbjh\Zeb� ke_^mx-

sb_�we_f_glu�ih\_^_gby�

STOP – aZ\bkZgb_�\�lhes_�\h^u

FRZ�±�aZlZb\Zgb_�gZ�^g_

SKI�±�k_jbb�[ukljuo�[jhkdh\

MOVE�±�i_j_f_s_gb_

ESC�±�ihiuldb�ijhclb�q_j_a�kl_deh�Zd\ZjbmfZ

<�l_q_gb_�lj_lv_]h�km[l_klZ��dh]^Z�l_klbjm_fZy�hkh[v�]miib�gZoh^beZkv�\[ebab

ihl_gpbZevgh�hiZkgh]h�obsgbdZ��lZd`_�j_]bkljbjh\Zeb�bgki_dpbhggh_�ih\_-

^_gb_�� Bgki_dpbhggh_� ih\_^_gb_� hij_^_ey_lky� dZd� ijb[eb`_gb_� hkh[b� d
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obsgbdm�� aZ� dhlhjuf� ke_^m_l� [he__� beb� f_g__� ijh^he`bl_evgZy� \bamZevgZy

nbdkZpby�gZ�g_f� �Magurran & Girling, 1986; Magurran & Seghers, 1990���Ohly

q_jghihehkZy� pboeZahfZ� b� g_� y\ey_lky� _kl_kl\_gguf� obsgbdhf� ]miib�� g_-

kdhevdh� \b^h\� obsgbdh\� \bamZevgh� koh^guo� k� wlbf� \b^hf� `b\ml� \

_kl_kl\_gguo�f_klZo�h[blZgby�]miib��Reznick & Endler, 1982).

L_kl�gZ�klZcgmx�l_g^_gpbx

L_kl�gZ�klZcgmx�l_g^_gpbx�ijh\h^beb�k�dZ`^hc�hkh[vx�^\Z`^u�k�^\mo-

g_^_evguf�bgl_j\Zehf�f_`^m�l_klbjh\Zgbyfb�\�lhf�`_�Zd\Zjbmf_��\�dhlhjhf

ijh\h^beb�b�bgki_dpbhgguc�l_kl��H^gZdh�V-h[jZagZy�dhgkljmdpby�hlkmlkl\h-

\ZeZ�� \� f_gvr_f� hlk_d_� ihf_sZeZkv� ]jmiiZ� ba� �� hkh[_c� ]miib�� Z� ^hfZrgbc

hlk_d�[ue�aZ[ehdbjh\Zg�

Ijb�l_klbjh\Zgbb�bkiulm_fmx�hkh[v�]miib�ihf_sZeb�\�[hevrbc�hlk_d

klZjlh\hc�dZf_ju�gZ���fbgml��AZl_f�klZjlh\mx�dZf_jm�ih^gbfZeb�b�gZ[ex^Zeb

aZ�ju[hc�\�l_q_gb_����fbgml��Ijb�wlhf�j_]bkljbjh\Zeb�STOP, FRZ, SKI, MOVE

b�ESC��Djhf_�lh]h��j_]bkljbjh\Zeb�ihiuldb�bkiulm_fhc�hkh[b�ijhclb�\�hlk_d

k�dhgki_pbnbqgufb�hkh[yfb��ATMPT).

L_kl�k�a_jdZehf

>Zgguc�l_kl�ijh\h^beb�\�Zd\Zjbmf_�jZaf_jhf�36x30x20 kf�\�dhlhjhf�d

h^ghc�ba�kl_ghd�[ueh�ijbdj_ie_gh� a_jdZeh� �30x20�kf���Ijhp_^mjZ� l_klbjh\Z-

gby� [ueZ� koh^gZ� k� ijhp_^mjhc� ij_^u^ms_]h� l_klZ�� lZd�� qlh� j_]bkljbjh\Zeb

we_f_glu�ih\_^_gby�STOP, FRZ, SKI, MOVE b ESC��Djhf_�lh]h��j_]bkljbjh\Z-

eb�ihiuldb�ju[u�ijhclb�kd\hav�a_jdZeh��MIRR���Z�lZd`_�\bamZevgu_�nbdkZpbb
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Hldjulh_

ihe_ �

Hldjulh_

ihe_ �

Hldjulh_

ihe_ �

Bgki_dpb

hgguc

l_kl �

Bgki_dpb

hgguc

l_kl �

Bgki_dpb

hgguc

l_kl �

KlZcguc

l_kl �

KlZcguc

l_kl �

L_kl k

a_jdZehf

�

L_kl k

a_jdZehf

�

� km[l_kl

\ureZ"

i_j_f_s_

gb_ \

hlk_d

hldju\Z�

gb_

^\_jpu

� km[l_kl

� km[l_kl

%� Ijhp_^mjZ bgki_dpbhggh]h l_klZ

>Z

G_l

$� Ko_fZ l_klbjh\Zgby

:gZeba

gZ^_`�

ghklb

nZdlhj�

guc

ZgZeba

dZghgb�

q_kdbc

ZgZeba

Z]j_]bjh\Z�

gb_ ^Zgguo

&� :gZeba ^Zgguo

Jbkmghd 5. Ko_fZ wdki_jbf_glZ ih bamq_gbx l_fi_jZf_glZ ]miib
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gZ� k\h_f� hljZ`_gbb� \� a_jdZe_� �LOOK���Wlhl� l_kl� ij_^ty\eyeb� dZ`^hc� hkh[b

^\Z`^u� k�^\mog_^_evguf�bgl_j\Zehf��;ehd�ko_fZ� l_klbjh\Zgby�ijb\_^_gZ�gZ

Jbkmgd_��:�

4.1.2.2 <u^_e_gb_�oZjZdl_jbklbd�l_fi_jZf_glZ

L_klbjh\Zgb_�\�fgh]hqbke_gguo�l_klZo�iha\hebeh�ihemqblv��\�h[s_c�keh`gh-

klb�� ��� ih\_^_gq_kdb_� i_j_f_ggu_� ^ey� dZ`^hc� hkh[b� ]miib�� Ihwlhfm� [ue

ijh\_^_g�ki_pbZevguc�ihrZ]h\uc�ZgZeba��gZijZ\e_gguc�gZ�\u^_e_gb_�lhevdh

ebrv� gZb[he__� \Z`guo� oZjZdl_jbklbd� l_fi_jZf_glZ� ju[�� Dhg_qgh�� dZaZehkv

_kl_kl\_gguf�ijh\_klb�_^bgkl\_gguc�nZdlhjguc�ZgZeba��\dexqZxsbc�\k_�i_-

j_f_ggu_��H^gZdh��hlghkbl_evgh�g_[hevrhc�jZaf_j�\u[hjdb�ijb\_e�[u�\�wlhf

kemqZ_�d�kh\_jr_ggh�g_ghjfZevghfm�hlghr_gbx�dhebq_kl\Z�i_j_f_gguo�d�dh-

ebq_kl\m�km[t_dlh\� �83x29!���qlh�\�k\hx�hq_j_^v�k^_eZeh�[u�dhjj_eypbhggmx

fZljbpm�Z[khexlgh�g_klZ[bevghc�

LZdbf�h[jZahf��ZgZeba�^Zgguo�hdZaZeky�^hklZlhqgh�keh`_g�b�\dexqZe�\

k_[y�g_kdhevdh�rZ]h\�� aZdexqZxsboky�\�\u^_e_gbb�\k_�[he__�b�[he__�h[sbo

ih\_^_gq_kdbo�jZaf_jghkl_c�gZ�dZ`^hf�rZ]_������hij_^_e_gb_�y\eyxlky�eb�hl-

^_evgu_� ihdZaZl_eb� ih\_^_gby� mklhcqb\ufb� b� gZ^_`gufb�� ���� hij_^_e_gb_

lh]h��nhjfbjmxl�eb�hgb�g_db_�deZkl_ju�\�jZfdZo�^\mo�\u[jZgguo�deZkkh\�kb-

lmZpbc� �kblmZpby� gh\bagu� b� obsgbdZ�� Z� lZd`_� ijbkmlkl\b_� dhgki_pbnbqguo

hkh[_c��b�����\u^_e_gbb�ih\_^_gq_kdbo�jZaf_jghkl_c�[he__�\ukhdh]h�ihjy^dZ�

ijhy\eyxsboky�\�jZaguo�deZkkZo�kblmZpbc�
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RZ]����:gZeba�gZ^_`ghklb�b�Z]j_]bjh\Zgb_�^Zgguo

Ij_`^_�\k_]h��ZgZeba�\dexqZe�ZgZeba�gZ^_`ghklb�b�Z]j_]bjh\Zgb_�^Zg-

guo� �Epstein, 1983��� gZijZ\e_gguc� gZ� lh�� qlh[u� j_^mpbjh\Zlv� [hevrh_

dhebq_kl\h�i_j_f_gguo�d�f_gvr_fm� dhebq_kl\m��[he__� wdhghfbqgh� j_ij_a_g-

lbjmxs_fm�lhevdh�gZb[he__�\Z`gu_�Zki_dlu�bg^b\b^mZevghc�\ZjbZpbb�hkh[_c

\� dZ`^hf� deZkk_� kblmZpbc�� Ij_bfms_kl\hf� lZdhc� ijhp_^mju� Z]j_]bjh\Zgby

^Zgguo�y\ey_lky�lh��qlh�hgZ�bf__l�lhl�`_�wnn_dl��qlh�b�m\_ebq_gb_�jZaf_jZ�\u-

[hjdb� ±� mf_gvr_gb_� kemqZcghc� \ZjbZpbb� b� hrb[db� baf_j_gby� �kf�� Epstein,

1983��b�l_f�kZfuf�m\_ebqb\Z_l�klZ[bevghklv�dhjj_eypbhgghc�fZljbpu�

I_j_^�Z]j_]bjh\Zgb_f�^Zgguo�ijh\h^beky�ZgZeba�gZ^_`ghklb�±�hp_gdZ

kl_i_gb��\�dhlhjhc�fgh`_kl\h�i_j_f_gguo�h[tykgy_l�h^gm�b�lm�`_�\ZjbZpbx�

LZdbf�h[jZahf��[ueb�\uqbke_gu�dhwnnbpb_glu�dhjj_eypbb�IbjkhgZ��dhwnnb-

pb_glu� gZ^_`ghklb� ZevnZ� Djhg[ZoZ� b� dhwnnbpb_glu� gZ^_`ghklb

jZks_ie_gguo�nhjf�KibjfwgZ�;jZmgZ��kf��Nunnally, 1967; Wherry 1984���LZdhc

f_lh^� j_^mdpbb� ^Zgguo� y\ey_lky� qZklvx� klZg^Zjlguo� ijhp_^mj� jZajZ[hldb

ikboheh]bq_kdbo�l_klh\��Nunnally, 1967���b�kms_kl\mxl�ijbf_ju�_]h�bkihevah-

\Zgby� ^ey� ZgZebaZ� ih\_^_gby�`b\hlguo� �kf��Maier et al., 1988; Ossenkopp &

Mazmanian, 1985; Tachibana, 1985���Ba�aZ�lh]h��qlh�ih\_^_gq_kdb_�eZl_glghklb

�\j_fy�^h�\uoh^Z�\�bgki_dpbhgguc�hlk_d��ij_^klZ\eyeb� kh[hc�p_gamjbjh\Zg-

gu_� i_j_f_ggu_�� dhlhju_� [ueh� g_\hafh`gh� ih^\_j]gmlv� klZg^Zjlghc

ijhp_^mj_� ZgZebaZ� gZ^_`ghklb�� y� bkihevah\Ze� jZkrbj_gb_� DjZmkZ� �Krauth,

1988��^ey�djbl_jby�dhwnnbpb_glZ�dhjj_eypbb�KibjfwgZ�
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RZ]����:gZeba�]eZ\guo�dhfihg_gl

>_kylv�i_j_f_gguo�hibku\Zxsbo�ih\_^_gb_�ju[�\�hldjulhf�ihe_�b�bg-

ki_dpbhgghf� l_kl_�� ihemqb\rboky� \� j_amevlZl_� ijhp_^mju� Z]j_]bjh\Zgby

^Zgguo� [ueb� h[jZ[hlZgu� ijb� ihfhsb� ZgZebaZ� ]eZ\guo� dhfihg_gl� �Stevens,

1986; Nunnally, 1967; Wherry 1984���LZdhfm�`_�ZgZebam�[ueb�ih^\_j]gmlu�b���

i_j_f_gguo�l_klh\�gZ�klZcgmx�l_g^_gpbx�b�j_Zdpbx�gZ�a_jdZeh��LZdbf�h[jZ-

ahf�� ^\Z� hl^_evguo� dhfihg_glguo� ZgZebaZ� \uy\beb� kljmdlmjm� jZaf_jghkl_c�

y\eyxsboky�[Zahc�ih\_^_gby�hl^_evguo�bg^b\b^mmfh\�\�^\mo� deZkkZo� kblmZ-

pbc�� ;ueb� lZd`_� \uqbke_gu� nZdlhjgu_� rdZeu�� dhlhju_� bkihevah\Zebkv� \

^Zevg_cr_f�ZgZeba_�

Y�lZd`_�ijh\_e�nZdlhjguc�ZgZeba� �fh^_ev�h[sbo�nZdlhjh\��\�dhlhjhc

gZqZevgu_�hp_gdb�h[sghkl_c�ij_^klZ\eyxl�kh[hc�dhwnnbpb_glu�fgh`_kl\_g-

ghc�dhjj_eypbb�R2)��H^gZdh��hg�ijb\_e�d�l_f�`_�\u\h^Zf��qlh�b�dhfihg_glguc

ZgZeba��Bg\ZjbZglghklv�j_amevlZlh\�hlghkbl_evgh�f_lh^Z�ij_^klZ\ey_l� kh[hc

\Z`gh_�^hdZaZl_evkl\h�lh]h��qlh�ihemq_ggu_�nZdlhju�klZ[bevgu�Z�g_�hij_^_-

eyxlky�kemqZcghc�\ZjbZpb_c�b�hrb[dhc�baf_j_gby�

NZdlhjgu_�gZ]jmadb�ij_\urZxsb_�ih�Z[khexlghfm� agZq_gbx� ����jZk-

kfZljb\Zebkv� dZd� bgl_jij_lZ[_evgu_�� Hp_gdZ� dhebq_kl\Z� nZdlhjh\

hkgh\u\ZeZkv�gZ�g_kdhevdbo�djbl_jbyo�� ����gZ�djbl_jbb�dhebq_kl\Z�kh[kl\_g-

guo� agZq_gbc� dhjj_eypbhgghc� fZljbpu� [hevr_� _^bgbpu�� ���� djbl_jbb

hlk_b\Zgby� DwllweeZ� b� ���� djbl_jby�� hkgh\Zggh]h� gZ� \uqbke_gbb� bg^_dkZ

�hq_gv�ijhklhc�kljmdlmju��VSS (Revelle & Rocklin, 1979���I_j\hgZqZevgh_�nZd-

lhjgh_�j_r_gb_�[ueh�ih\_jgmlh�\�khhl\_lkl\bb�k�ghjfZebah\Zgguf�djbl_jb_f

<ZjbfZdk��Wherry 1984���Djhf_�lh]h��y�bkihevah\Ze�b�g_kdhevdh�^jm]bo�hjlh]h-
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gZevguo�b� dhkhm]hevguo� \jZs_gbc�� h^gZdh�bo� j_amevlZlu�[ueb� \_kvfZ� koh^-

gufb�

P_gamjbjh\Zggu_� eZl_glghklb� [ueh�g_\hafh`gh� ih^\_j]gmlv� h[uqghc

ijhp_^mj_� dhjj_eypbhggh]h� ZgZebaZ��Ihwlhfm� y� bkihevah\Ze� f_lh^u� ZgZebaZ

\u`b\Zgby� �survival analysis��� \� qZklghklb� fh^_ev� ijhihjpbhgZevguo� jbkdh\

DhdkZ� �Lee, 1992��� <� j_amevlZl_� wlh]h� j_]j_kkbhggh]h� ZgZebaZ� bamqbeb� k\yav

f_`^m�nZdlhjgufb�rdZeZfb�^ey�dZ`^h]h�ba�nZdlhjh\��k�h^ghc�klhjhgu��b�\j_-

f_g_f� ^h� \uoh^Z� hkh[_c� \� bgki_dpbhgguc� hlk_d� \� i_j\h_�� \lhjh_� b� lj_lv_

l_klbjh\Zgb_��Bgl_jij_lZ[_evgufb�kqblZebkv�lhevdh�l_�wnn_dlu��^ey�dhlhjuo

| t | = | β/SE | > 2��]^_�β�±�j_]j_kkbhgguc�\_k��Z�SE – _]h�klZg^ZjlgZy�hrb[dZ�

RZ]����DZghgbq_kdbc�ZgZeba

GZ� ihke_^g_f� wlZi_� ZgZebaZ� ^Zgguo� \u^_eyebkv� \hafh`gu_� nZdlhju�

hij_^_eyxsb_�ih\_^_gb_�hkh[_c�\h�\k_o�bkke_^h\Zgguo�kblmZpbyo�±�dhjj_ey-

pbb�f_`^m�nZdlhjZfb��\uy\e_ggufb�\�hldjulhf�ihe_�b�bgki_dpbhgghf�l_kl_�

k�h^ghc�klhjhgu��b�Z]j_]bjh\Zggu_�ihdZaZl_eb�ih\_^_gby��ihemq_ggu_�\�l_kl_�k

a_jdZehf�b�l_kl_�gZ�klZcgmx�l_g^_gpbx��>ey�wlh]h�[ue�bkihevah\Zg�dZghgbq_-

kdbc�dhjj_eypbhgguc�ZgZeba��Stevens,1986; Wherry 1984���GZ�kZfhf�^_e_��[ueh

ijh\_^_gh� g_kdhevdh� ih^h[guo� ZgZebah\� gZ� jZaguo� ih^fgh`_kl\Zo� i_j_f_g-

guo��h^gZdh�bo�j_amevlZlu�hdZaZebkv�ijZdlbq_kdb�b^_glbqgufb��Wlh�]h\hjbl�h

klZ[bevghklb�\uy\e_gguo�nZdlhjh\�l_fi_jZf_glZ�

Ihkdhevdm�dheebg_Zjghklv�\gmljb�dZ`^h]h�ba�gZ[hjh\�i_j_f_gguo�[ueZ

g_\_ebdZ��gZijbf_j�nZdlhju��ihemq_ggu_�\�l_klZo�hldjulh]h�ihey�b�bgki_dpb-

hgghf�l_kl_�[ueb�\hh[s_�hjlh]hgZevgu���hlghr_gb_�dhebq_kl\Z�i_j_f_gguo�d

dhebq_kl\m�km[t_dlh\�[ueh�m^h\e_l\hjbl_evguf��f_gvr_�q_f������b�gbadb_�dZ-
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ghgbq_kdb_� dhjj_eypbb� g_� jZkkfZljb\Zebkv�� hlghkbl_evgh� g_[hevrhc� jZaf_j

\u[hjdb�g_�ij_^klZ\ey_l�ijh[e_fu� �kf��Stevens, 1986���JZaf_jghklv�ijhkljZg-

kl\Z� hij_^_eyeZkv� ijb� ihfhsb� djbl_jby� ob�d\Z^jZl�� hkgh\Zggh]h� gZ� eyf[^Z

klZlbklbd_��DZghgbq_kdb_�nZdlhjgu_�gZ]jmadb�ij_\urZxsb_�ih�Z[khexlghfm

agZq_gbx�����jZkkfZljb\Zebkv�dZd�bgl_jij_lZ[_evgu_�

4.1.2.3 :gZeba�Zevl_jgZlb\guo�lZdlbd

>ey�h[gZjm`_gby�g_ghjfZevghklb�jZkij_^_e_gbc�b�Zevl_jgZlb\guo�lZdlbd��[b�

beb�fmevlb�fh^Zevgh]h�jZkij_^_e_gby��[ueb�ijhZgZebabjh\Zgu�]jZnbdb�ghj-

fZevghc� \_jhylghklb� �normal probability plots)�� <� kemqZ_� p_gamjbjh\Zgguo

i_j_f_gguo�� ZgZebabjh\Zebkv� djb\u_� \u`b\Z_fhklb� hkgh\Zggu_� gZ� hp_gdZo

DZieZgZ�F_c_jZ� �Lee, 1992���Y�lZd`_�ih^]hgye�iZjZf_lju�wdkihg_gpbZevgh]h

jZkij_^_e_gby�ih^�^Zggu_�i_j_f_ggu_��Djhf_�lh]h��bkihevah\Zeky�b_jZjobq_-

kdbc� deZkl_jguc� ZgZeba� �Ze]hjblf� fbgbfbaZpbb� \gmljb�deZkl_jgghc

^bki_jkbb�Mhj^Z�� kf��Stevens, 1986��� \�dhlhjhf�?\deb^h\u�jZkklhygby�f_`^m

h[t_dlZfb�[ueb�\uqbke_gu�gZ�hkgh\Zgbb�klZg^Zjlbabjh\Zgguo�hjb]bgZevguo

i_j_f_gguo�

>ey�hp_gdb�\Zeb^ghklb�ihemq_gguo�nZdlhjh\�l_fi_jZf_glZ��l_�`_�rZ]b

fgh]hf_jgh]h�ZgZebaZ��qlh�bkihevah\Zebkv�^ey�\u^_e_gby� wlbo�nZdlhjh\� �kf�

\ur_���[ueb�ih\lhj_gu�^ey�ih^\u[hjdb�hkh[_c��\dexqZxsbo�lhevdh�hkh[_c�k

Zdlb\ghc�kljZl_]b_c�j_Z]bjh\Zgby��l�_��k�gbadbfb�ihdZaZl_eyfb�aZlZb\Zgby��kf�

J_amevlZlu�gb`_���H^gZdh��\�wlhf�kemqZ_�ZgZebabjh\Zeb�ebrv�ih^fgh`_kl\h

gZb[he__� gZ^_`guo� b� mklhcqb\uo� ihdZaZl_e_c� ih\_^_gby�� qlh� ^bdlh\Zehkv

f_gvrbf�h[t_fhf�\u[hjdb�
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4.1.2.4 H[mq_gb_�ba[_]Zgbx

Wdki_jbf_glu� ih� bamq_gbx� ^\mklhjhgg_]h� Zdlb\gh]h� ba[_]Zgby� \� q_eghqghc

dZf_j_�ijh\h^beb�ijbf_jgh�q_j_a�f_kyp�ihke_�ijh\_^_gby�wlheh]bq_kdbo�l_k-

lh\�gZ� l_fi_jZf_gl��>ey� wlbo� hiulh\� kemqZcguf� h[jZahf� [ueb� hlh[jZgu� ��

hkh[b�� ij_^klZ\eyxsbo� jZaebqgu_� dhf[bgZpbb� ^\mo�nZdlhjh\� l_fi_jZf_glZ�

;ueb�bkihevah\Zgu����q_eghqguo�dZf_j�jZaf_jhf���[��[���kf��DZ`^Zy�dZf_jZ

khklhyeZ�ba�^\mo�b^_glbqguo�hlk_dh\��^ebghc� ��� kf��Wlb� hlk_db� jZa^_eyebkv

i_j_]hjh^dhc��ijbih^gylhc�gZ���kf�hl�^gZ��lZd��qlh�ju[u�fh]eb�k\h[h^gh�ijh-

oh^blv�ih^�g_c�

Mkeh\guc�klbfme� �CS��ij_^klZ\eye�kh[hc�\dexq_gb_�^\mo�eZfihq_d�ih

��9��<�dZq_kl\_�[_amkeh\gh]h�klbfmeZ��8&6��bkihevah\Zeky�we_dljbq_kdbc�lhd –

�k_jby�jZajy^h\�ih�����k�bgl_j\Zehf�\���k��ih^Z\Z_fuc�Zexfbgb_\ufb�kl_gdZfb

dZf_ju��Bkihevah\Zeb�bklhqgbd�lhdZ�\���9����+]��lZd��qlh�_]h�bgl_gkb\ghklv

[ueZ�g_\_ebdZ�������9�FP��b�g_�bf_eZ�\j_^guo�\ha^_ckl\bc�gZ�ju[��:RRGDUG�	

%LWWHUPDQ�� �������H[mq_gb_� \dexqZeh� ���� ij_^ty\e_gbc� ih� j_`bfm�nbdkbjh-

\Zggh]h�bgl_j\ZeZ� �FI  10 min schedule������ij_^ty\e_gbc�\�^_gv��<�i_jbh^�&6

����k���ex[h_�i_j_f_s_gb_�\�khk_^gbc�hlk_d�jZkkfZljb\Zehkv�dZd�j_Zdpby�ba[_-

]Zgby��ij_djZsZ\rZy�ih^Zqm�lhdZ��<�lhf�kemqZ_��_keb�ju[Z�g_�^_fhgkljbjh\ZeZ

j_Zdpbb� ba[_]Zgby� \� l_q_gb_� i_jbh^Z� &6�86� ���� k��� wlh� ij_^ty\e_gb_� lZd`_

ij_djZsZehkv��^ey�g_^hims_gby�ijbqbg_gby�ju[Zf�\j_^Z�
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4.1.2.5 :gZeba�ihke_^h\Zl_evgh]h�hleh\Z�hkh[_c

>ey�lh]h��qlh[u�hij_^_eblv�gZkdhevdh�kemqZcgh�[ueb�i_j\hgZqZevgh�hleh\e_-

gu� hkh[b� ba� [hevrh]h� lZgdZ� �kh^_j`Z\r_]h� ijbf_jgh� ���� hkh[_c��� [ueb

ijhZgZebabjh\Zgu�ihke_^h\Zl_evgu_�]jZnbdb�^\mo�]eZ\guo�dhfihg_gl��Z�lZd-

`_� \uqbke_gu� dhwnnbpb_glu� dhjj_eypbb� KibjfwgZ� f_`^m� dZ`^hc� ba� wlbo

i_j_f_gguo�b�bo�ihke_^h\Zl_evgufb�bg^_dkZfb��<�kemqZ_�eZl_glghkl_c��i_j_^

dhjj_eypbhgguf� ZgZebahf� \uqbkeyeb� dhfihablgu_� rdZeu� �kf�� Theobald &

Goupillot, 1990).

4.1.2.6 >_lZeb�klZlbklbq_kdbo�l_klh\�b�fhsghklv�djbl_jb_\

<�^Zgghf�jZa^_e_�\uqbkeyeb�^\mklhjhggb_�klZlbklbq_kdb_�djbl_jbb��Ijb�jZa-

f_j_� \u[hjdb� jZ\ghf� ���� dhwnnbpb_gl� dhjj_eypbb� jZ\guc� ����� y\ey_lky

fbgbfZevgh�klZlbklbq_kdb�agZqbfuf��Z�fhsghklv�djbl_jby��iha\heyxs_]h�aZ-

k_qv� dhwnnbpb_gl� dhjj_eypbb� jZ\guc� ���� �h[tykgyxsbc� ���� \ZjbZpbb�

khklZ\ey_l�����

4.1.3 J_amevlZlu��KljmdlmjZ�l_fi_jZf_glZ�m�]miib

Gb�^ebgZ�gb�\_k�hkh[_c�]miib�g_�dhjj_ebjh\Zeb�k�ih\_^_gq_kdbfb�oZjZdl_jb-

klbdZfb��ijhZgZebabjh\Zggufb�\�^Zgghf�bkke_^h\Zgbb� ±�ih^Z\eyxs__�[hev�

rbgkl\h�dhjj_eypbc�ijb[eb`Zebkv�d�gmex��kh�agZq_gbyfb�P=0.5–0.9).



– 66 –

4.1.3.1 <u^_e_gb_�nZdlhjh\�l_fi_jZf_glZ

4.1.3.1.1 :gZeba�gZ^_`ghklb�b�Z]j_]bjh\Zgb_�^Zgguo

<k_� ih\_^_gq_kdb_� iZjZf_lju� agZqbl_evgh� dhjj_ebjh\Zeb� f_`^m� l_klZfb

�LZ[e����b�����We_f_gl�ih\_^_gby�STOP [ue�ke_]dZ�f_g__�mklhcqb\uf��:gZeba

gZ^_`ghklb�f_lh^hf�jZks_ie_gguo�nhjf��split-half reliability��ih^l\_j^be�agZ-

qbl_evgmx� dhjj_eypbx�f_`^m�gZ[hjZfb�i_j_f_gguo�ihemq_gguo� \�i_j\hf�b

\lhjhf�km[l_kl_�bgki_dpbhggh]h�l_klZ��<�j_amevlZl_��dhwnnbpb_glu�gZ^_`gh-

klb� h[t_^bg_ggh]h� gZ[hjZ� ih\_^_gq_kdbo� ihdZaZl_e_c� [ueb� ^hklZlhqgh

\ukhdb��H^gZdh��\j_fy�bgki_dlbjh\Zgby�obsgbdZ��INSP��b�[_kihjy^hqgu_�[jh-

kdb�(SKI) g_�[ueb�mklhcqb\u�\�bkihevah\Zgguo�l_klZo�

LZdbf� h[jZahf�� [hevrbgkl\h� ih\_^_gq_kdbo� ihdZaZl_e_c� [ueb� \ukhdh

mklhcqb\u�\�jZaguo�l_klZo�g_kfhljy�gZ�\hafh`gu_�baf_g_gby�\�bo�Z[khexlguo

mjh\gyo�� Ihwlhfm� hdZaZehkv� \hafh`guf� kha^Zlv� dhfihablgu_� i_j_f_ggu_�

emqr_�ij_^klZ\eyxsb_�bg^b\b^mZevgu_�jZaebqby�\�gZb[he__�\Z`guo�Zki_dlZo

ih\_^_gby� ]miib�� Ih\_^_gq_kdb_� i_j_f_ggu_� dhlhju_� hdZaZebkv� ^hklZlhqgh

mklhcqb\ufb��[ueb�Z]j_]bjh\Zgu�^ey�^Zevg_cr_]h�ZgZebaZ�

Ih\_^_gb_�bgki_dpbb�obsgbdZ�[ueh�g_�mklhcqb\h�\h�\k_o�lj_o�l_klZo��b

ijbqbgZ�wlh]h�fh`_l�[ulv�ihgylZ�ijb�[he__�[ebadhf�ZgZeba_�iZjguo�dhjj_ey-

pbc�f_`^m�km[l_klZfb��<�lh�\j_fy�dZd�ihdZaZl_ev�,163�\�i_j\hf�ij_^ty\e_gbb

l_klZ� g_� dhjj_ebjh\Ze� k� lZdh\uf� \h� \lhjhf� ij_^ty\e_gbb� �U�  � ������



– 67 –

LZ[ebpZ�1.�Dhwnnbpb_glu�gZ^_`ghklb�ihdZaZl_e_c�ih\_^_gby�ihemq_gguo�\

l_kl_�hldjulh]h�ihey�b�bgki_dpbhgghf�l_kl_

I_j_f_ggZy α1 α2 S-B α1+2 α3

Hldjulh_�ihe_

AMB .90 - - - -

MOVE .89 - - - -

Bgki_dpbhgguc�l_kl

FRZ .84 .80 .94 .91 .70

STOP .68 .63 .85 .80 .51

MOVE .89 .81 .91 .91 .84

ESC .78 .76 .93 .89 .74

SKI* .25 .03 .30 .28 .00

INSP* - - - - .24

α1 h[hagZqZ_l�dhwnnbpb_gl�gZ^_`ghklb�ZevnZ�Djhg[ZoZ�\�i_j\hf α2 ±�\lh-

jhf� b�α3 ±� \� lj_lv_f� km[l_klZo� bgki_dpbhggh]h� l_klZ. α1+2 ij_^klZ\ey_l

kh[hc�gZ^_`ghklv�h[t_^bg_ggh]h�gZ[hjZ, \dexqZxs_]h�6 we_f_glh\. Dhwn-

nbpb_gl� gZ^_`ghklb� jZks_ie_gguo� nhjf� KibjfwgZ�;jZmgZ� �S-B�� f_`^m

i_j\uf�b�\lhjuf�km[l_klZfb�lZd`_�mdZaZg� (dhwnn��=mllfZgZ�bf_e�koh^gh_

agZq_gb_). A\_a^hqdhc� mdZaZgu� we_f_glu� ih\_^_gby� oZjZdl_jbamxsb_ky

gbadhc�mklhcqb\hklvx.

N=29, P� ������16��gb�\�lj_lv_f�ij_^ty\e_gbb� �U� � �������1 ����P =.978, NS),

ihke_^gb_�^\Z�dhjj_ebjh\Zeb�\_kvfZ�agZqbl_evgh��U� ������1 ����P����������LZ-

dbf�h[jZahf��bgki_dpbhggh_�ih\_^_gb_� m� hkh[_c� ]miib�� dZd� hdZaZehkv��bf__l

^\monZdlhjgmx�ijbjh^m:�ijb[eb`_gb_�b�bkke_^h\Zgb_ gh\h]h�b�m`_�agZdhfh]h

obsgbdZ�agZqbl_evgh�jZaebqZxlky�
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LZ[ebpZ�2.�Dhwnnbpb_glu�gZ^_`ghklb��Dhwnnbpb_glu�dhjj_eypbb�IbjkhgZ�

we_f_glh\�ih\_^_gby�\�l_kl_�gZ�klZcgmx�l_g^_gpbx�b�l_kl_�k�a_jdZehf

Variable r p

L_kl�gZ�klZcgmx�l_g^_gpbx

FRZ .76 .000

STOP .50 .006

MOVE .59 .001

ESC .59 .001

SKI* .32 .103

ATMPT .75 .000

L_kl�k�a_jdZehf

FRZ .84 .000

STOP .51 .006

MOVE .81 .000

ESC .59 .001

SKI* .18 .374

LOOK .61 .001

MIRR .81 .000

* Gbadb_�b�klZlbklbq_kdb�g_agZqbfu_�(p>.1)�dhwnnbpb_glu�dhjj_eypbb

Ohly�ihdZaZl_ev� ,163��baf_j_gguc�ijb�i_j\hf�ij_^ty\e_gbb�ih�\b^b-

fhfm� hljZ`Z_l� [Zah\mx� l_g^_gpbx� bkke_^h\Zlv� obsgbdZ�� dhlhjZy� h[uqgh

mf_gvrZ_lky��dh]^Z�obsgbd� klZgh\blky�[he__� agZdhfuf� �ijb\udZgb_�bgki_d-

pbb�obsgbdZ�±�habituation of predator inspection�±�kf�, Magurran & Girling, 1986;

Huntingford & Coulter, 1989���iylv�hkh[_c�^_fhgkljbjh\Zeb�m\_ebq_gb_�\j_f_gb

bgki_dpbb� ijb� \lhjhf� ij_^ty\e_gbb��>_lZevguc� ZgZeba� ihdZaZe�� qlh� fZdkb-

fZevgZy� \_ebqbgZ� ij_^klZ\ey_l� kh[hc� gZbemqrbc� ihdZaZl_ev� ^ey� baf_j_gby

[Zah\hc�bgki_dpbhgghc�l_g^_gpbb�m�]miib��LZdbf�h[jZahf��fZdkbfZevgh_�\j_-

fy�bgki_dpbb�[ueh�bkihevah\Zgh�^Zevg_cr_f�ZgZeba_�^Zgguo�
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We_f_gl�ih\_^_gby SKI�hdZaZeky�\�\ukr_c�kl_i_gb�g_�mklhcqb\uf��Ihq-

lb�\k_�iZjgu_�dhjj_eypbb�[ueb�gbadb�b�klZlbklbq_kdb�g_agZqbfu� �P�!�������b

ihwlhfm�hg�[ue�bkdexq_g�ba�ihke_^mxs_]h�ZgZebaZ�^Zgguo��Djhf_�lh]h��\j_fy

i_j_f_s_gbc��029(��\�hldjulhf�ihe_�[ueh�bkdexq_gh��lZd�dZd�hgh�hdZaZehkv

ba[ulhqguf�±�AMB b�MOVE [ueb�hq_gv�\ukhdh�dhjj_ebjh\Zgu��U =.94, N=29,

P����������<j_fy�\uoh^Z�\�bgki_dpbhgguc�hlk_d�[ueb�lZd`_�agZqbl_evgh�kdhj-

j_ebjh\Zgu�f_`^m�ih\lhjgufb�ij_^ty\e_gbyfb��L_kl�DjZmaZ: ij_^ty\e_gby�1

vs. 2: z=3.56, P<0.001; ij_^ty\e_gby�2 vs. 3: z=4.50, P<0.001; ij_^ty\e_gby�1 vs.

3: z=3.26, P<0.001���<�j_amevlZl_�wlhc�ijhp_^mju�khdjZs_gby�^Zgguo�[ueZ�ih-

emq_gZ�^\Z^pZlv�h^gZ�dhfihablgZy�i_j_f_ggZy��LZ[ebpZ����
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LZ[ebpZ�3.�Kibkhd�i_j_f_gguo��ihemq_gguo�\�j_amevlZl_�ijhp_^mju�Z]j_]bjh-

\Zgby�^Zgguo

I_j_f_ggZy N HibkZgb_

L_kl�hldjulh]h�ihey�b�bgki_dpbhgguc�l_kl:

1. AMBOF 3 Ehdhfhpby�\�hldjulhf�ihe_

2. FRZ12 6 AZlZb\Zgb_�\�g_[hevrhc�gh\hc�kj_^_

3. STOP12 6 G_ih^\b`ghklv�\�g_[hevrhc�gh\hc�kj_^_

4. MOVE12 6 Ehdhfhpby \�g_[hevrhc�gh\hc�kj_^_

5. ESC12 6 :dlb\gh_�ba[_]Zgb_�\�g_[hevrhc�gh\hc
kj_^_

6. FRZ3 3 AZlZb\Zgb_�\�ijbkmlkl\bb�obsgbdZ

7. STOPInsp 1 G_ih^\b`ghklv�\�ijbkmlkl\bb�obsgbdZ

8. MOVE3 3 Ehdhfhpby�\�ijbkmlkl\bb�obsgbdZ

9. ESC3 3 :dlb\gh_�ba[_]Zgb_�\�ijbkmlkl\bb�obsgb-
dZ

10. INSPmax 1 Bgki_dpby�obsgbdZ

L_kl�gZ�klZcgmx�l_g^_gpbx�b�l_kl�k�a_jdZehf:

11. FRZS 2 AZlZb\Zgb_�\�ijbkmlkl\bb�dhgki_pbnbqguo
hkh[_c

12. STOPS 2 G_ih^\b`ghklv��\�ijbkmlkl\bb�dhgki_pb-
nbqguo�hkh[_c

13. MOVES 2 Ehdhfhpby�\�ijbkmlkl\bb�dhgki_pbnbqguo
hkh[_c

14. ESCS 2 Ba[_]Zgb_�\�ijbkmlkl\bb�dhgki_pbnbqguo
hkh[_c

15. ATMPTS 2 Ihiuldb�ijhgbdgmlv�\�hlk_d�k�dhgki_pb-
nbqgufb�hkh[yfb

16. FRZM 2 AZlZb\Zgb_�\�l_kl_�k�a_jdZehf

17. STOPM 2 G_ih^\b`ghklv�\�l_kl_�k�a_jdZehf

18. MOVEM 2 Ehdhfhpby�\�l_kl_�k�a_jdZehf

19. ESCM 2 :dlb\gh_�ba[_]Zgb_�\�l_kl_�k�a_jdZehf

20. LOOKM 2 <bamZevgZy�nbdkZpby�gZ�hljZ`_gbb�\�a_j-
dZe_

21. MIRRM 2 Nbabq_kdbc�dhglZdl�k�a_jdZehf

N – dhebq_kl\h�ih\lhj_gbc�l_klZ�km[l_klZ
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4.1.3.1.2 NZdlhjguc�ZgZeba

J_amevlZlu�ZgZebaZ�]eZ\guo�dhfihg_gl�we_f_glh\�ih\_^_gby�\�l_kl_�hldjulh]h

ihey�b�bgki_dpbhgghf�l_kl_�ij_^klZ\e_gu�\�LZ[ebp_����Ljb�dhfihg_glZ�k�kh[-

kl\_ggufb� agZq_gbyfb� [hevrbfb� _^bgbpu� h[tykgyeb� ������� iheghc

^bki_jkbb�b�djbl_jbc�hlk_b\Zgby�Dwll_ee��Z�lZd`_�mdZau\Z_l�gZ�kms_kl\h\Zgb_

lj_o�nZdlhjh\��H^gZdh�ihke_^gbc�nZdlhj�h[tykgy_l�kebrdhf�fZeh�\ZjbZpbb�±

lhevdh����������Djhf_�lh]h��jZaebqgu_�<ZjbfZdk�\jZs_gby�gZqZevghc�fZljbpu

nZdlhjguo�gZ]jmahd�hl�^\mo�^h�q_luj_o�nZdlhjh\�^Zeb�ijZdlbq_kdb�b^_glbq-

gu_� j_amevlZlu�� J_amevlZlu� h[s_]h� nZdlhjgh]h� ZgZebaZ� hdZaZebkv� [he__

h^ghagZqgufb�b�\k_�djbl_jbb�dhebq_kl\Z�nZdlhjh\�khrebkv�gZ�^\monZdlhjghc

kljmdlmj_��Djhf_�lh]h��966�bg^_dk�^hklb]�fZdkbfZevgh]h� agZq_gby�^ey�^\mo-

nZdlhjgh]h� j_r_gby�� qlh� ]h\hjbl� h� lhf�� qlh� hilbfZevgh_� qbkeh

bgl_jij_lZ[_evguo�nZdlhjh\� ±�^\Z��Ih� wlbf�ijbqbgZf��[ueb�ijhbgl_jij_lb-

jh\Zgu�lhevdh�^\Z�i_j\uo�nZdlhjZ��G_h[oh^bfh�lZd`_�hlf_lblv��qlh�^ey�\k_o

nZdlhjguo�j_r_gbc�hklZlhqgZy�dhjj_eypby�g_�ij_\urZeZ�������fZdkbfZevgh_

agZq_gb_��ijb_fe_fh_�k�1 �����qlh�mdZau\Z_l�gZ�lh��qlh�j_amevlZlu�[ueb�\ihe-

g_�m^h\e_l\hjbl_evgufb�

Ehdhfhpby� �029(12, MOVE3��� bgki_dpby� obsgbdZ� �INSPmax��� g_ih^-

\b`ghklv� �672312�� b� i_j_f_s_gby� \� hldjulhf� ihe_� �AMBOF�� ihdZau\Zeb

\ukhdb_� iheh`bl_evgu_� nZdlhjgu_� gZ]jmadb� gZ� i_j\uc� ]eZ\guc� dhfihg_gl

�LZ[ebpZ����\�lh�\j_fy�dZd�aZlZb\Zgb_��)5=12, FRZ3��±�hljbpZl_evgu_�gZ]jmadb�

LZdbf� h[jZahf�� i_j\uc� nZdlhj� fh`gh� bgl_jij_lbjh\Zlv� dZd� :dlb\ghklv�

Bkke_^h\Zgb_��<lhjhc�hkgh\ghc�dhfihg_gl�[ue�hij_^_e_g�ihiuldZfb�ba[_]Z-

gby��(6&12, ESC3��b�Zdlb\ghklvx�\�hldjulhf�ihe_��AZlZb\Zgb_�lZd`_�ihdZaZeh

^h\hevgh� [hevrmx� nZdlhjgmx� gZ]jmadm� gZ� wlhl� dhfihg_gl��Fh`gh� ihwlhfm
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kqblZlv�� qlh� \lhjhc� nZdlhj� hljZ`Z_l� kljZl_]bx� h[hjhgbl_evgh]h� ih\_^_gby�

Ihkdhevdm�aZlZb\Zgb_�qZklh�hljZ`Z_l�khklhygb_�agZqbl_evgh]h�kljZoZ�b�klj_kkZ

(Russell, 1979��� \lhjhc�nZdlhj�fh`_l� [ulv� gZa\Zg�KljZo±ba[_]Zgb_.� AZlZb\Z-

gb_��lZdbf�h[jZahf��hdZaZehkv�k\yaZgh�k�h[hbfb�nZdlhjZfb��qlh�kh]eZkm_lky�k

^Zggufb�^jm]bo�Z\lhjh\��Gerlai & Csányi, 1990; Gerlai & Hogan, 1992).

LZ[ebpZ�4.�NZdlhjgu_�gZ]jmadb�we_f_glh\�ih\_^_gby�\�l_kl_�hldjulh]h�ihey�b

bgki_dpbhgghf�l_kl_�ihke_�<ZjbfZdk�\jZs_gby

We_f_gl�ih\_^_gby :dlb\ghklv�

Bkke_^h\Zgb_

KljZo�ba[_]Z-

gb_

L_kl�hldjulh]h�ihey

AMBOF .56* .60* -.02

Bgki_dpbhgguc�l_kl

FRZ12 -.76* -.61* .08

STOP12 .76* .14 -.27

MOVE12 .85* .06 .20

ESC12 .03 .93* -.04

FRZ3 -.79* -.52* .12

STOPInsp -.10 -.10 -.94*

MOVE3 .82* .02 .13

ESC3 -.05 .92* .19

INSPmax .79* -.21 .28

Kh[kl\_ggh_�agZq_gb_ 4.83 2.08 1.13

H[tykg_ggZy
\ZjbZpby (%)

48.31 20.77 11.29


�bgl_jij_lZ[_evgu_�nZdlhjgu_�gZ]jmadb
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LZ[ebpZ� ��ij_^klZ\ey_l�j_amevlZlu�j_]j_kkbhggh]h�ZgZebaZ�ih\_^_gq_-

kdbo�i_j_f_gguo�lbiZ�eZl_glguo�i_jbh^h\ �fh^_ev�ijhihjpbhgZevguo�jbkdh\

DhdkZ�� ��<b^gh��qlh� \k_� ljb�fh^_eb� klZlbklbq_kdb� agZqbfu��Djhf_� lh]h�� ijb

dZ`^hf� ij_^ty\e_gbb� l_klZ�� i_j\uc� nZdlhj�� :dlb\ghklv�bkke_^h\Zgb_�� [ue

k\yaZg�k�[hevrbf�agZq_gb_f�nmgdpbb�jbkdZ��dhwnnbpb_glu�β  iheh`bl_evgu�

kf��LZ[e�����b�ihwlhfm�k�[he__�dhjhldbf�\j_f_g_f�^h�\uoh^Z�\�bgki_dpbhgguc

hlk_d��<lhjhc�dhfihg_gl��KljZo�ba[_]Zgb_��g_�dhjj_ebjh\Ze�k�ih\_^_gq_kdbfb

nZdlhjZfb��LZdbf�h[jZahf��\j_fy�^h�\uoh^Z�\�bgki_dpbhgguc�hlk_d�k\yaZgh�k

ihdZaZl_eyfb� bkke_^h\Zl_evkdh]h� gh� g_� h[hjhgbl_evgh]h� ih\_^_gby� b� [he__

ex[hiulgu_��ijhy\eyxsb_�bkke_^h\Zgb_��b�Zdlb\gu_�hkh[b�\uoh^yl�jZgvr_�

LZ[ebpZ�5.�AZ\bkbfhklv�f_`^m�\j_f_g_f�^h�\uoh^Z�\�bgki_dpbhgguc�hlk_d�b

ih\_^_gq_kdbfb�nZdlhjZfb

Ih\_^_gq_kdbc�nZdlhj β±SE t

I_j\h_�ij_^ty\e_gb_

:dlb\ghklv�bkke_^h\Zgb_ 1.410±.365 3.86a

KljZo�ba[_]Zgb_ .455±.347 1.31

AgZqbfhklv�fh^_eb: χ2=18.83, df=3, p=.000***

<lhjh_�ij_^ty\e_gb_

:dlb\ghklv�bkke_^h\Zgb_ 1.653±.491 3.36a

KljZo�ba[_]Zgb_ .679±.390 1.74

AgZqbfhklv�fh^_eb: χ2=18.54, df=3, p=.000***

Lj_lv_�ij_^ty\e_gb_

:dlb\ghklv�bkke_^h\Zgb_ 1.125±.406 2.77a

KljZo�ba[_]Zgb_ .569±.378 1.77

AgZqbfhklv�fh^_eb: χ2=10.15, df=3, p=.006**

a AgZqbfu_�j_]j_kkbhggu_�\_kZ��| t | = |β/SE|>2); **p<.01; ***p<.001
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J_amevlZlu�\lhjh]h�dhfihg_glgh]h� ZgZebaZ�ij_^klZ\e_gu�\�LZ[ebp_� ��

Ljb�hkgh\guo�dhfihg_glZ�k�kh[kl\_ggufb�agZq_gbyfb�ij_\urZxsbfb�_^bgb-

pm�\f_kl_�h[tykgyxl��������h[s_c�^bki_jkbb��Djbl_jbc�hlk_b\Zgby�DwllweeZ�

h^gZdh��mdZau\Z_l�gZ�kms_kl\h\Zgb_�lhevdh�h^gh]h�nZdlhjZ��<�lh�`_�\j_fy��<Z-

jbfZdk� \jZs_gby�nZdlhjguo�fZljbp� ^ey� wlh]h� ^bZiZahgZ� j_r_gbc� hdZaZebkv

h^bgZdh\ufb��Lj_lbc�nZdlhj��ohly�b�h[tykgye� ����\ZjbZpbb��[ue�hij_^_e_g

LZ[ebpZ�6.�NZdlhjgu_��gZ]jmadb�ihke_�<ZjbfZdk�\jZs_gby��l_kl�gZ�klZcgmx

l_g^_gpbx�b�l_kl�k�a_jdZehf

We_f_gl�ih\_^_gby :dlb\ghklv Khp��l_g^_gpby

L_kl�gZ�klZcgmx�l_g^_gpbx

FRZS -.67* .64* -.11

STOPS .89* .10 -.04

MOVES .86* -.20 .06

ESCS -.11 -.33 .81*

ATMPTS .13 -.89* -.09

L_kl�k�a_jdZehf

FRZM -.60* .67* -.33

STOPM .72* -.13 .49*

MOVEM .72* -.43 -.04

ESCM .20 .24 .79*

LOOKM .23 -.76* .18

MIRRM .01 -.80* -.03

Kh[kl\_ggh_�agZq_gb_ 5.12 1.90 1.43

H[tykg_ggZy
\ZjbZpby (%)

46.55 17.30 13.03

* bgl_jij_lZ[_evgu_�nZdlhjgu_�gZ]jmadb
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i_j_f_ggufb��dhlhju_�g_�[ueb� agZqbfh�kdhjj_ebjh\Zgu��Djhf_�lh]h��lj_lbc

nZdlhj�g_�ijhy\beky�\�kemqZy�h[s_c�nZdlhjghc�fh^_eb��;ueh�j_r_gh�ihwlhfm

bgl_jij_lbjh\Zlv�lhevdh�^\Z�nZdlhjZ��HklZlhqgu_�dhjj_eypbb�g_�ij_\urZeb

������fZdkbfZevgh_�agZq_gb_�ijb_fe_fh_�k�1 �����qlh�mdZau\Z_l�gZ�m^h\e_l\h-

jbl_evghklv�j_r_gby�

E_]dh� bgl_jij_lbjm_fuc� iZll_jg� ijhy\beky� ^ey� i_j\uo� ^\mo� ]eZ\guo

dhfihg_gl� �kf��LZ[e������I_j\uc�nZdlhj�[ue�\�gZb[hevr_c�kl_i_gb�gZ]jm`_g

ihdZaZl_eyfb�Zdlb\ghklb��qlh�iha\hebeh�gZa\Zlv�_]h�:dlb\ghklv��<lhjhc�dhf-

ihg_gl� [ue� gZ]jm`_g� ihdZaZl_eyfb� aZlZb\Zgby� �FRZ�� b LOOKM�� Z� lZd`_

l_g^_gpb_c�d�mklZgh\e_gbx�dhglZdlZ�k�dhgki_pbnbqgufb�hkh[yfb�b�k�hljZ`_-

gb_f�\�a_jdZe_��Wlhl�nZdlhj�ihwlhfm�fh`gh�gZa\Zlv�KhpbZevgZy�l_g^_gpby.

4.1.3.1.3 DZghgbq_kdbc�dhjj_eypbhgguc�ZgZeba

<hk_fv�ih\_^_gq_kdbo�ihdZaZl_e_c�hkh[_c�]miib�[ueb�ih^\_j]gmlu�dZghgbq_-

kdhfm�dhjj_eypbhgghfm�ZgZebam��I_j\uc�gZ[hj�i_j_f_gguo�ij_^klZ\eye�kh[hc

^\Z�i_j\uo�]eZ\guo�dhfihg_glZ��hkgh\Zgguo�gZ�ihdZaZl_eyo�ihemq_gguo�\�l_k-

l_� hldjulh]h� ihey� b� bgki_dpbhgghf� l_kl_�� :dlb\ghklv±bkke_^h\Zgb_� b

KljZo±ba[_]Zgb_��<lhjhc�gZ[hj�i_j_f_gguo�\dexqZe�ke_^mxsb_�i_j_f_ggu_�

FRZM, MOVEM, LOOKM, MIRRM, FRZS� b� $7037S�� dhlhju_� ihdZaZeb� kZfu_

[hevrb_�dhjj_eypbb�k�]eZ\gufb�dhfihg_glZfb�\h�\lhjhf�dhfihg_glghf�ZgZ-

eba_�

L_klu�gZ�jZaf_jghklv�nZdlhjgh]h�ijhkljZgkl\Z�ihdZaZeb��qlh�^\_�dZgh-

gbq_kdb_� i_j_f_ggu_� [ueb� g_h[oh^bf� ^ey� ij_^klZ\e_gby� dhjj_eypbc�f_`^m

wlbfb�gZ[hjZfb�i_j_f_gguo� �LZ[e������DZghgbq_kdb_�gZ]jmadb�^ey�^\mo�gZ[h-
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jh\� i_j_f_gguo� ij_^klZ\e_gu� \� LZ[ebp_� ���HdZaZehkv�� qlh� dZ`^uc� ]eZ\guc

dhfihg_gl�[ue�[ebadh�dhjj_ebjh\Zg�k�lhevdh�h^ghc�ki_pbnbq_kdhc�dZghgbq_-

kdhc�i_j_f_gghc��Wlh�mdZau\Z_l��qlh�dhfihg_glu�^_ckl\bl_evgh�ij_^klZ\eyeb

kh[hc�mklhcqb\u_�ih\_^_gq_kdb_�oZjZdl_jbklbdb�

LZ[ebpZ�7.�DZghgbq_kdbc�dhjj_eypbhgguc�ZgZeba�hlghr_gbc�f_`^m�ih\_^_g-

q_kdbfb�nZdlhjZfb�\�l_klZo�gZ�bkke_^h\Zl_evkdh_�ih\_^_gb_�b�kljZo�b

ih\_^_gb_f�\�khpbZevguo�l_klZo

We_f_gl�ih\_^_gby KljZo�ba[_]Zgb_ H[sZy�Zdlb\ghklv

I_j\uc�gZ[hj

:dlb\ghklv�Bkke_^h\Zgb_ -.07 -.998*

KljZo�ba[_]Zgb_ .999* -.04

<lhjhc gZ[hj

FRZS -.40 .63*

ATMPTS .23 -.64*

FRZM -.44 .69*

MOVEM .38 -.67*

LOOKM .12 -.90*

MIRRM .76* -.28

DZghgbq_kdZy�dhjj_eypby .84 .66

χ2 (df) 39.75 (12) 12.81 (5)

p <.0001 .025


�bgl_jij_lZ[_evgu_�gZ]jmadb

<lhjhc�nZdlhj��KljZo�ba[_]Zgb_��Z�lZd`_�l_g^_gpby�d�dhglZdlm�k�hljZ-

`_gb_f� \� a_jdZe_� ^_fhgkljbjmxl� \ukhdb_� nZdlhjgu_� gZ]jmadb� gZ� i_j\mx

dZghgbq_kdmx�i_j_f_ggmx��<�lhc�kl_i_gb�\�dZdhc�l_g^_gpby�d�dhglZdlm�k�hl-

jZ`_gb_f� \� a_jdZe_� hljZ`Z_l� Z]j_kkb\ghklv� �gZij��Franck & Ribowski, 1987),



– 77 –

wlZ�dhjj_eypby�fh`_l�beexkljbjh\Zlv�qZklh�gZoh^bfmx�iheh`bl_evgmx�dhj-

j_eypbx� f_`^m� kf_ehklvx� b� Z]j_kkb\ghklvx� �Archer, 1988��� Bf_xlky� lZd`_

gbadb_�������hljbpZl_evgu_�gZ]jmadb�k�ihdZaZl_eyfb�aZlZb\Zgby��)5=S�b�)5=M),

qlh�mdZau\Z_l��qlh�]miib�[ueb�g_�hq_gv�klj_kkbjh\Zgu�\�ijbkmlkl\bb�dhgki_-

pbnbqguo� hkh[_c��<lhjZy� dZghgbq_kdZy� i_j_f_ggZy� dhjj_ebjh\ZeZ� k� i_j\uf

nZdlhjhf�±�:dlb\ghklv�bkke_^h\Zgb_��Z�lZd`_�k�ihdZaZl_eyfb�khpbZevghc�l_g-

^_gpbb� �$7037S, LOOKM�� b� Zdlb\ghklb�� LZdbf� h[jZahf�� wlZ� ih\_^_gq_kdZy

oZjZdl_jbklbdZ� ij_^klZ\ey_l� kh[hc� h[smx� Zdlb\ghklv�� bkke_^h\Zl_evkdmx� b

khpbZevgmx�l_g^_gpbx��b�fh`_l�[ulv�gZa\ZgZ�H[sZy�Zdlb\ghklv.

4.1.3.2 :evl_jgZlb\gu_�klbeb�j_Z]bjh\Zgby�hkh[_c�]miib�ijb

klj_kk_

JZkij_^_e_gb_�\j_f_gb�aZlZb\Zgby�\�l_q_gb_�i_j\h]h�km[l_klZ�bgki_dpbhggh]h

l_klZ��l�_��\�h]jZgbq_gghc�gh\hc�kj_^_��hldehgyehkv�hl�ghjfZevgh]h�jZkij_^_-

e_gby��Shapiro-Wilk test: W=0.73, P<.0001���:�bf_ggh��gZ[ex^Zehkv�ijhy\e_gb_

^\mo�Zevl_jgZlb\guo��Zdlb\gh]h�b�iZkkb\gh]h��klbe_c��g_dhlhju_�hkh[b�]miib

^_fhgkljbjh\Zeb� agZqbl_evgmx� l_g^_gpbx� d� g_ih^\b`ghklb� b� aZlZb\Zgbx� \

^Zgghc�klj_kkh\hc�kblmZpbb�\�lh�\j_fy�dZd�m�^jm]bo�hkh[_c�^ZggZy�l_g^_gpby

[ueZ�g_agZqbl_evgZ� �Jbk�� ����LZdbf� h[jZahf�� [ueb� hij_^_e_gu� ^\_� Zevl_jgZ-

lb\gu_� kljZl_]bb�� :dlb\gZy� b� IZkkb\gZy�� Ih^h[gZy� [bfh^Zevghklv

jZkij_^_e_gby�gZ[ex^Zebkv�b�\�[hevrbgkl\_�^jm]bo�l_klh\� �Shapiro-Wilk test:

P<0.001���b�ba�aZ� hq_gv� \ukhdbo� dhjj_eypbc� �kf�� \ur_�� hgZ� y\ey_lky� hlghkb-

l_evgh� mklhcqb\hc��Djhf_� lh]h�� deZkl_jguc� ZgZeba� �� ihdZaZl_e_c� aZlZb\Zgby
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�bgki_dpbhgguc� l_kl�� �� km[l_klZ�×� ��ij_^ty\e_gby��ihdZaZe� y\gmx� kljmdlmjm

khklhysmx�ba�^\mo�deZkl_jh\��kf��Jbk�����

:gZeh]bqgh��djb\u_�jbkdZ�^ey�\j_f_gb�\uoh^Z�\�bgki_dpbhgguc�hlk_d

�dhlhju_� ij_^klZ\eyxl� ijhihjpbx� hkh[_c� g_� \uoh^ysbo� \� hlk_d� ^h� hij_^_-

e_ggh]h� fhf_glZ� \j_f_gb�� \� l_q_gb_� i_j\h]h� ij_^ty\e_gby� bgki_dpbhggh]h

l_klZ��Jbk�����ihdZaZeb��qlh�jZkij_^_e_gb_�^Zggh]h�ihdZaZl_ey�agZqbl_evgh�hl-

ebqZehkv� hl� wdkihg_gpbZevgh]h jZkij_^_e_gby�� oZjZdl_jbamxs_]hky

ihklhygghc�bgl_gkb\ghklvx�jbkdZ��hazard rate, λ ± SE = .0035±.0013; χ2=15.70,

df=5, P=.008���<�wlhf�kemqZ_�gZ[ex^Z_lky�^\_�jZaebqgu_�kljZl_]bb��\uoh^�\�bg-

ki_dpbhgguc�hlk_d�aZ�hq_gv�dhjhldh_�\j_fy�beb�`_��ihke_�g_dhlhjhc�aZ^_j`db

�ijb[ebabl_evgh� ���� k_d���� Bgl_j_kgh� hlf_lblv�� qlh� lhevdh� Zdlb\gu_� hkh[b

Ijhp_gl \j_f_gb aZlZb\Zgby
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Jbkmghd 6� JZkij_^_e_gb_ \j_f_gb aZlZb\Zgby �]jZnbd ghjfZevghc \_jhylgh-

klb b ^_g^jh]jZffZ deZkl_jgh]h ZgZebaZ�
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ijbgZ^e_`Zeb�d�i_j\hc�]jmii_��Z�\lhjZy�]jmiiZ�khklhyeZ�ba�����������iZkkb\-

guo�b�����������Zdlb\guo�hkh[_c�

<�l_q_gb_�\lhjh]h�ij_^ty\e_gby�g_�gZ[ex^Zehkv�hq_\b^ghc�[bfh^Zev-

ghklb� jZkij_^_e_gby� ^Zggh]h� ihdZaZl_ey� ih\_^_gby (Jbk�� ���� ohly� jZk�

ij_^_e_gb_� b� hldehgyehkv� hl� wdkihg_gpbZevgh]h� (λ ± SE = .0027±.0009;

χ2=11.35, df=4, P=.022���H^gZdh��\�l_q_gb_�lj_lv_]h�ij_^ty\e_gby�lh]h�`_�kZfh-

]h� ih\_^_gq_kdh]h� l_klZ�� \j_fy� ^h� \uoh^Z� \� bgki_dpbhgguc� hlk_d� [ueh

jZkij_^_e_gh� wdkihg_gpbZevgh� (λ ± SE = .0023±.0011; χ2=3.08, df=5, p=.688,

NS��kf��Jbk������Wlh�agZqbl��qlh�ihke_�ijb\udZgby�d�wdki_jbf_glZevghc�h[klZ-

gh\d_� hkh[b� bf_eb� l_g^_gpbx� \uoh^blv� \� bgki_dpbhgguc� hlk_d� qbklh

kemqZcguf�kihkh[hf��ih�aZdhgm�jZ^bhZdlb\gh]h�jZkiZ^Z��±�\_jhylghklv�ijbgy-

lby� j_r_gby� \uoh^Z� \� khk_^gbc� hlk_d� �l�_�� bgl_gkb\ghklv� jbkdZ� \� l_jfbgZo

ZgZebaZ�\u`b\Zgby��g_�aZ\bk_eZ�hl�\j_f_gb��ijhr_^r_]h�k�gZqZeZ�l_klZ�

<j_fy ^h \uoh^Z \ bgki_dpbhgguc hlk_d �k_d�
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4.1.3.2.1 NZdlhjguc�b�dZghgbq_kdbc�dhjj_eypbhgguc�ZgZeba

;ueb�\u^_e_gu�^\Z�nZdlhjZ�k�kh[kl\_ggufb�agZq_gbyfb�[hevr_����h[tykgyx-

sb_� ������� ^bki_jkbb�� FZljbpu� nZdlhjguo� gZ]jmahd� [ueb� b^_glbqgu

fZljbpZf��ihemq_ggufb�\�iheghc�\u[hjd_��LZ[e������J_amevlZlu�dZghgbq_kdh]h

dhjj_eypbhggh]h�ZgZebaZ�[ueb�lZd`_�b^_glbqgu��LZ[e������LZdbf�h[jZahf��j_-

amevlZlu� ZgZebaZ� oZjZdl_jbklbd� l_fi_jZf_glZ� lhevdh� ebrv� Zdlb\guo� hkh[_c

]miib�g_�\uy\be�hlebqbc�hl�ihdZaZl_e_c�h[s_c�]jmiiu�

LZ[ebpZ�8.�NZdlhjgu_�gZ]jmadb�we_f_glh\�ih\_^_gby�\�l_kl_�hldjulh]h�ihey�b

bgki_dpbhgghf�l_kl_�ihke_�<ZjbfZdk�\jZs_gby

We_f_gl�ih\_^_gby :dlb\ghklv�

Bkke_^h\Zgb_

KljZo�ba[_]Zgb_

L_kl�hldjulh]h�ihey

AMBOF .31 .62*

Bgki_dpbhgguc�l_kl

FRZ12 -.58* -.69*

MOVE12 .87* .06

ESC12 -.36 .83*

FRZ3 -.71* -.61*

MOVE3 .77* -.04

ESC3 -.25 .91*

INSPmax .82* -.18

Kh[kl\_ggh_�agZq_gb_ 3.04 2.55

H[tykg_ggZy
\ZjbZpby (%)

42.52 31.89


�bgl_jij_lZ[_evgu_�nZdlhjgu_�gZ]jmadb
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LZ[ebpZ�9.�DZghgbq_kdbc�dhjj_eypbhgguc�ZgZeba�hlghr_gbc�f_`^m�ih\_^_g-

q_kdbfb� nZdlhjZfb� \� l_klZo� gZ� bkke_^h\Zl_evkdh_� ih\_^_gb_� b� kljZo� b

ih\_^_gb_f�\�khpbZevguo�l_klZo

We_f_gl�ih\_^_gby KljZo�ba[_]Zgb_ H[sZy�Zdlb\ghklv

I_j\uc�gZ[hj

:dlb\ghklv�Bkke_^h\Zgb_ -.03 -.99*

KljZo�ba[_]Zgb_ 0.99* .00

<lhjhc gZ[hj

FRZS -.42 .51*

ATMPTS .34 -.56*

FRZM -.50* .54*

MOVEM .33 -.31

LOOKM .34 -.89*

MIRRM .79* -.12

DZghgbq_kdZy�dhjj_eypby .88 .79

χ2 (df) 30.76 (12) 12.25 (5)

p .002 .032


�bgl_jij_lZ[_evgu_�gZ]jmadb

4.1.3.3 AZ\bkbfhklv�h[mq_gby�hl�bg^b\b^mZevgh]h�l_fi_jZf_glZ

IhdZaZl_eb� h[mqZ_fhklb� hkh[_c� ]miib�� kms_kl\_ggh� jZaebqZebkv��<� lh� \j_fy

dZd� g_dhlhju_� ju[u� g_� ^hklb]Zeb� ^Z`_� ��� j_Zdpbc� ba[_]Zgby�� ^jm]b_� hkh[b

\uihegyeb�\_kvfZ�^ebggu_�k_jbb�ihke_^h\Zl_evguo�ba[_]Zgbc��^h�����

<lhjhc�nZdlhj�±�KljZo±ba[_]Zgb_ –�agZqbl_evgh�dhjj_ebjh\Ze�k�dheb-

q_kl\hf�ij_^ty\e_gbc�mkeh\gh]h�b�[_amkeh\gh]h�klbfmeh\�^h�i_j\hc�j_Zdpbb
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ba[_]Zgby��Djhf_�lh]h��\aZbfh^_ckl\b_f�f_`^m�nZdlhjZfb�KljZo±ba[_]Zgb_��b

:dlb\ghklv±bkke_^h\Zgb_�[ueh� lZd`_� klZlbklbq_kdb� agZqbfh� �LZ[e�� �����DZd

\b^gh�gZ�jbkmgd_����wnn_dl�nZdlhjZ�KljZo±ba[_]Zgb_�\ujZ`_g�lhevdh�^ey�hkh-

[_c� keZ[h� ijhy\eyxsbo� bkke_^h\Zl_evkdh_� ih\_^_gb_� b� oZjZdl_jbamxsboky

gbadhc�Zdlb\ghklvx��k�gbadbfb�ihdZaZl_eyfb�nZdlhjZ�:dlb\ghklv±bkke_^h\Z-

gb_���Fgh`_kl\_ggu_�kjZ\g_gby�mdZaZeb��qlh�im]eb\u_�b�g_ex[hiulgu_�hkh[b

]miib�\uihegyeb�i_j\mx�j_Zdpbx�ba[_]Zgby�agZqbl_evgh�jZgvr_�q_f�kf_eu_�b

g_ex[hiulgu_�hkh[b��Djbl_jbc�Lvxdb�^ey�g_jZ\guo�N, P ��������Z�lZd`_�kf_-

eu_�b�ex[hiulgu_�hkh[b� �Djbl_jbc�Lvxdb�^ey�g_jZ\guo�N, P ��������Djhf_

lh]h��kf_eu_�b�g_ex[hiulgu_�hkh[b�]miib�\uihegyeb�i_j\mx�j_Zdpbx�ba[_]Z-

gby� agZqbl_evgh� iha`_� �W14 = 2.21, P ������� kf�� jbk�� ��� q_f� \k_� ex[hiulgu_

hkh[b��dZd�kf_eu_�lZd�b�im]eb\u_��h[t_^bg_ggu_�\f_kl_�

KljZo�ba[_]Zgb_
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gbadh_

:dlb\ghklv�bkke_^h\Zgb_
\ukhdZy

Jbkmghd 8. Dhebq_kl\h ij_^ty\e_gbc mkeh\gh]h b [_amkeh\gh]h klbfmeh\ ^h

ihy\e_gby i_j\hc j_Zdpbb ba[_]Zgby hkh[_c ]miib k jZagufb agZq_gbyfb ih-

\_^_gq_kdbo nZdlhjh\
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B� KljZo±ba[_]Zgb_� b� :dlb\ghklv±bkke_^h\Zgb_� g_� ihdZaZeb� kms_kl-

\_ggh]h� wnn_dlZ� gZ� ^ebgm� fZdkbfZevghc� k_jbb� ihke_^h\Zl_evguo� j_Zdpbc

ba[_]Zgby�b�gZ�fZdkbfZevgmx�qZklhlm�j_Z]bjh\Zgby��LZ[e�������H^gZdh�bf_eky

klZlbklbq_kdb�g_agZqZsbc��P =��������lj_g^��[he__�im]eb\u_�ju[u�ihdZau\Zeb

g_kdhevdh�[he__�\ukhdmx�fZdkbfZevgmx�qZklhlm� �djbl_jbc�jZg^hfbaZpbb��hk-

gh\Zgguc� gZ� ����� kemqZcguo� i_j_klZgh\hd� ihdZaZeh� ih^h[guc� j_amevlZl

P = 0.125).

LZ[ebpZ�10.�<ebygb_�ih\_^_gq_kdbo�nZdlhjh\�gZ�ihdZaZl_eb�h[mqZ_fhklb�hkh-

[_c�]miib�\�kblmZpbb�Zdlb\gh]h�ba[_]Zgby

Wnn_dl F(1, 19) P

Dhebq_kl\h�ij_^ty\e_gbc�mkeh\gh]h�b�[_amkeh\gh]h�klbfmeh\�^h�ihy\e_gby

i_j\hc�j_Zdpbb�1

:dlb\ghklv±bkke_^h\Zgb_ .01 .921

KljZo±ba[_]Zgb_ 12.56 .002**

wnn_dl�\aZbfh^_ckl\by 7.25 .014*

>ebgZ�fZdkbfZevghc�k_jbb�ihke_^h\Zl_evguo�j_Zdpbc�ba[_]Zgby�1

:dlb\ghklv±bkke_^h\Zgb_ .05 .828

KljZo±ba[_]Zgb_ 1.17 .293

wnn_dl�\aZbfh^_ckl\by 1.18 .291

FZdkbfZevgZy�qZklhlZ�j_Z]bjh\Zgby�aZ����[ehdh\�ij_^ty\e_gbc

:dlb\ghklv±bkke_^h\Zgb_ .15 .699

KljZo±ba[_]Zgb_ 2.60 .123

wnn_dl�\aZbfh^_ckl\by .51 .485

1 eh]Zjbnfbq_kdh_�ij_h[jZah\Zgb_; * p<0.05, **p<0.01

NZdlhj�:dlb\ghklv±bkke_^h\Zgb_�g_� hdZau\Ze� kms_kl\_ggh]h� \ebygby

gZ�qbkeh�ij_^ty\e_gbc� mkeh\gh]h�b�[_amkeh\gh]h� klbfmeh\�^h� ihy\e_gby� ih-
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ke_^h\Zl_evguo� j_Zdpbc� ba[_]Zgby� �djbl_jbc� )� DhdkZ� ^ey� p_gamjbjh\Zgguo

^Zgguo�� )16,14 =1.04, P = 0������ Ijhlb\hiheh`gZy� l_g^_gpby� [ueZ� oZjZdl_jgZ

^ey�nZdlhjZ�KljZo±ba[_]Zgb_��im]eb\u_�hkh[b�]miib�^hklb]Zeb�aZ^Zggh]h�djb-

l_jby� j_Z]bjh\Zgby� agZqbl_evgh� jZgvr_� q_f� kf_eu_� �djbl_jbc� )� DhdkZ�

F10,20 = 2.84, P = 0�������LZdhc�`_�j_amevlZl�gZ[ex^Zeky�b�^ey�qbkeZ�ij_^ty\e_-

gbc�klbfmeh\�^h�ihy\e_gby�fZdkbfZevghc�k_jbb�ihke_^h\Zl_evguo�ba[_]Zgbc�

[ue�\uy\e_g�g_agZqbfuc�wnn_dl�nZdlhjZ�:dlb\ghklv±bkke_^h\Zgb_��djbl_jbc

)� DhdkZ�� )14,14 =1.18, P=0����� gh� klZlbklbq_kdb� agZqbfuc� wnn_dl� nZdlhjZ

KljZo±ba[_]Zgb_ �djbl_jbc�)�DhdkZ��)8,20 =3.03, P=0�������ijb�lhf��qlh�im]eb-

\u_�hkh[b�^_fhgkljbjh\Zeb�[he__�\ukhdb_�ihdZaZl_eb�j_Z]bjh\Zgby�

4.1.3.4 AZ\bkbfhklv�ihjy^dZ�\ueh\Z�hkh[_c�]miib�hl�l_fi_jZf_glZ

I_j\uc�]eZ\guc�dhfihg_gl��Bkke_^h\Zgb_�Zdlb\ghklv��agZqbfh�dhjj_ebjh\Ze

k�ihjy^dhf�\ueh\Z�hkh[_c�ba�[hevrhc�]jmiiu�(ρ= -.40, N=29, P=0.032���H^gZdh

\lhjhc�nZdlhj��KljZo�ba[_]Zgb_��hdZaZeky�gbdZd�g_�k\yaZg�k�ihjy^dhf�\ueh\Z�

(ρ=.12, N=29, P=0.55���>Zevg_crbc�^_lZevguc�ZgZeba�ihdZaZe��qlh�b�hl^_evgu_

we_f_glu� ih\_^_gby��gZ� dhlhjuo� [ueb� hkgh\Zgu� wlb� ^\Z�nZdlhjZ� �l�_�� bf_eb

\ukhdb_� gZ]jmadb� gZ� wlb�nZdlhju�� \uy\beb� b^_glbqgmx� dZjlbgm��GZijbf_j�

ehdhfhpby� �029(12��� dhjj_ebjh\ZeZ� k� ihjy^dhf� hleh\Z� (ρ= -0.61, N=29,

P<0.001���H^gZdh� Zdlb\ghklv� \� hldjulhf� ihe_� �$0%OF��� k\yaZggZy� k� h[hbfb

nZdlhjZfb� ih\_^_gby�� g_� \ebyeZ� gZ� ihjy^hd� hleh\Z� (ρ= -0.12, N=29, P=0.53).

<j_fy�^h� \uoh^Z� \�bgki_dpbhgguc� hlk_d� lZd`_�^_fhgkljbjh\Zeh� k\yav� k� ih-

jy^dhf�hleh\Z�(ρ= -0.42, N=29, P=0.024���\�wlhf�kemqZy�i_j\ufb�hleZ\eb\Zebkv
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hkh[b� oZjZdl_jbamxsb_ky� [ukljuf� \uoh^hf� \� gh\mx� kj_^m�� LZdbf� h[jZahf�

ijb�i_j\hgZqZevghf�hleh\_�hkh[_c�ba�[hevrhc�]jmiiu�^ey�ijh\_^_gby�^Zggh]h

bkke_^h\Zgby��i_j\ufb�hleZ\eb\Zebkv�gZb[he__�Zdlb\gu_�b�ex[hiulgu_�hkh-

[b�

4.1.4 H[km`^_gb_�j_amevlZlh\

J_amevlZlu�^Zggh]h�bkke_^h\Zgby�k\b^_l_evkl\mxl�h�lhf��qlh�bg^b\b^mZevgu_

ih\_^_gq_kdb_� jZaebqby� m� hkh[_c� ]miib� �Poecilia reticulata) fh]ml� [ulv� jZk-

kfhlj_gu� gZ� g_kdhevdbo� mjh\gyo�� GZ� kZfhf� gbadhf� mjh\g_� gZoh^ylky

hl^_evgu_�ih\_^_gq_kdb_�Zdlb\ghklb��\�lh�\j_fy�dZd�gZ�[he__�\ukhdhf�mjh\g_

ijhy\eyxlky� [he__� h[sb_� oZjZdl_jbklbdb� �nZdlhju�� l_fi_jZf_glZ�� dhlhju_

\u\h^ylky�ba�gZ[ex^Z_fuo� dh\ZjbZpbc�f_`^m� jZaebqgufb� we_f_glZfb� ih\_-

^_gby�� Wlhl� j_amevlZl� kh]eZkm_lky� k� l_hjbyfb� b_jZjobq_kdhc� hj]ZgbaZpby

k\hckl\�ih\_^_gq_kdh]h�n_ghlbiZ��kf��Royce & Mos, 1979).

I_j\uc�rZ]� ZgZebaZ� ^Zgguo�� \uy\be� hlghkbl_evgh� \ukhdmx� mklhcqb-

\hklv�[hevrbgkl\Z�we_f_glh\�ih\_^_gby��<�i_j\hf�gZ[hj_�l_klh\uo�kblmZpbc�

\dexqZxsbo�gh\u_�klbfmeu�b�obsgbdZ��[ueb�\uy\e_gu�^\Z�g_aZ\bkbfuo�nZd-

lhjZ�ih\_^_gby��:dlb\ghklv�bkke_^h\Zgb_�b�KljZo�ba[_]Zgb_��Djhf_�lh]h��^\Z

g_aZ\bkbfuo�nZdlhjZ�ijhy\bebkv�\�khpbZevguo�kblmZpbyo��:dlb\ghklv�b�Kh-

pbZevgZy� l_g^_gpby�� NZdlhju� [he__� \ukhdh]h� ihjy^dZ� [ueb� \uy\e_gu� gZ

lj_lv_c�klZ^bb�ZgZebaZ�^Zgguo: H[sZy�Zdlb\ghklv�b�KljZo�ba[_]Zgb_.

;ueh� lZd`_� ihdZaZgh�� qlh� nZdlhj� :dlb\ghklv�bkke_^h\Zgb_� �gh� g_

KljZo�ba[_]Zgb_�� \aZbfh^_ckl\h\Ze� k� i_j\hgZqZevghc� ijhp_^mjhc� hkms_kl\-
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e_gby�\u[hjdb�hkh[_c�]miib�wdki_jbf_glZlhjhf��ijbq_f�kgZqZeZ�[ueb�\ueh\-

e_gu� gZb[he__� Zdlb\gu_� b� ex[hiulgu_� hkh[b� �Lecci et al., 1990 lZd`_

h[gZjm`beb� ih^h[guc� lj_g^� m� fur_c��� <hafh`gh�� qlh� kZqhd� bkihevam_fuc

ijb�hleh\_�hkh[_c�]miib�[ue�i_j\hgZqZevgh�\hkijbgyl�bfb�dZd�gh\uc�h[t_dl�

b�gZb[he__�Zdlb\gu_�ju[u�ijb[eb`Zebkv�b�bkke_^h\Zeb�_]h��Ihwlhfm�^Zgguc

j_amevlZl�g_�lhevdh�kem`bl�^hihegbl_evguf�^hdZaZl_evkl\hf�\ukhdhc�mklhc-

qb\hklb� l_fi_jZf_glZ� ]miib�� gh� b� ih^q_jdb\Z_l� g_h[oh^bfhklv� h[jZsZlv

[hevr_�\gbfZgb_�gZ�jZg^hfbaZpbx�hkh[_c�ijb�bkke_^h\Zgbb��ihkdhevdm�l_f-

i_jZf_gl�^_ckl\bl_evgh�fh`_l�ijhy\eylvky�\�jZaebqguo�kblmZpbyo�

Ohly�^Zggh_�bkke_^h\Zgb_�g_�[ueh�ki_pbZevgh�aZ^mfZgh�^ey�hij_^_e_-

gby� lh]h�� gZkdhevdh� mklhcqb\h� ih\_^_gb_� hkh[_c� \h� \j_f_gb�� �dhjj_eypbb

f_`^m�h^gbfb�b�l_fb�`_�ihdZaZl_eyfb�bamqZebkv�\�l_q_gb_�^h\hevgh�dhjhldh]h

i_jbh^Z��g_�[he__�^\mo�g_^_ev���ih\_^_gq_kdb_�oZjZdl_jbklbdb�hdZaZebkv�klZ-

[bevgu�b�mklhcqb\u�\�jZaguo�kblmZpbyo�gZ�ijhly`_gbb�g_kdhevdbo�f_kyp_\�

LZdbf�h[jZahf��oZjZdl_jbklbdb�l_fi_jZf_glZ�]miib��nZdlbq_kdb��\�agZqbl_ev-

ghc�kl_i_gb�mklhcqb\u�\h�\j_f_gb��>Zgguc�j_amevlZl�kh]eZkm_lky�k�^Zggufb

ba�ebl_jZlmju��gZijbf_j��Francis, 1990 \uy\be�agZqbl_evgmx�mklhcqb\hklv�bg-

^b\b^mZevguo�jZaebqbc�Z]j_kkb\ghklb�m�pboeh\hc�ju[u�Cichlasoma citrinellum

gZ�ijhly`_gbb�^ebl_evgh]h�\j_f_gb���Hkh[_ggh�\Z`gh�lh��qlh�^Zggh_�bkke_^h-

\Zgb_�g_�lhevdh�\uy\beh�mklhcqb\u_�bg^b\b^mZevgu_�jZaebqby��gh�b�kljmdlmjm

l_fi_jZf_glZ�\dexqZxsmx�^\Z�h[sbo�nZdlhjZ�±�����Zdlb\guc�b�khpbZ[_evguc

�wdkljZ\_jl��versus iZkkb\guc�b�bgljh\_jlbjh\Zgguc��Z�lZd`_�����kf_euc�versus

im]eb\uc�
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4.1.4.1 NZdlhj�l_fi_jZf_glZ�KljZo�ba[_]Zgb_

NZdlhj� l_fi_jZf_glZ�KljZo�Ba[_]Zgb_�� \u^_e_gguc� \� gZklhys_f� bkke_^h\Z-

gbb�� \_jhylgh� ij_^klZ\ey_l� kh[hc� fhlb\Zpbhggmx� kbkl_fm� mijZ\eyxsmx

j_Zdpbyfb�hkh[_c�gZ�Z\_jab\gu_�klbfmeu��Ke_^h\Zl_evgh�fh`gh�kqblZlv��qlh

wlZ� fhlb\ZpbhggZy� kbkl_fZ� mijZ\ey_l� j_Zdpbyfb� kljZoZ� ±� wfhpbhgZevguf� b

fhlb\Zpbhgguf�khklhygb_f�h[uqgh�\uau\Z_fuf�\�ijbkmlkl\bb�ihl_gpbZevgh

hiZkguo�h[t_dlh\�beb�kblmZpbc��Brain, 1990; Boissy, 1995).

Ohly� g_dhlhju_� bkke_^h\Zl_eb� �gZij�� Archer, 1979�� ijb\h^yl� ^h\h^u

ijhlb\�mgblZjghc�dhgp_ipbb�kljZoZ��]eZ\guf�ba�dhlhjuo�y\ey_lky�lh��qlh�jZa-

ebqgu_�we_f_glu�ih\_^_gby��mdZau\Zxsb_�gZ�kljZo�qZklh�keZ[h�dhjj_ebjmxl

f_`^m�kh[hc��^jm]b_�wlheh]b��gZij��Russell, 1979; Boissy, 1995��gZreb�kihkh[u

\� ijbgpbi_� ij_h^he_lv� ijh[e_fm�� ihklmebjmy�� qlh� j_Zdpbb� kljZoZ�� y\eyxlky

klbfmeh�ki_pbnbqgufb� b� lZdbf� h[jZahf� Z^Zilb\gufb� d� ki_pbnbq_kdbf� kb-

lmZpbyf��Djhf_�lh]h��kms_kl\mxl�^hdZaZl_evkl\Z�lh]h��qlh�jZaebqgu_�j_Zdpbb

kljZoZ�g_�y\eyxlky�g_aZ\bkbfufb��gZij��Jones et al., 1991��b�^_ckl\bl_evgh�hl-

jZ`Zxl�h[sbc�fhlb\Zpbhgguc�dhgkljmdl�

4.1.4.2 NZdlhj�l_fi_jZf_glZ�H[sZy�Zdlb\ghklv

Lhl�nZdl��qlh�ihdZaZl_eb�bkke_^h\Zl_evkdh]h�ih\_^_gby�[ebadh�dhjj_ebjh\Zeb

kh� klZcghc� l_g^_gpb_c�� hij_^_eyy� hl^_evguc� nZdlhj� l_fi_jZf_glZ� ]miib�

ij_^klZ\ey_lky�\_kvfZ�\Z`guf��ih^q_jdb\Zy�ih^h[b_�k�wdkljZ\_jkb_c��>ZggZy

dhjj_eypby�mdZau\Z_l�gZ�lh��qlh�b�bkke_^h\Zl_evkdh_�b�khpbZevgh_�ih\_^_gb_
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fh`_l�mijZ\eylvky�h[sbfb�nZdlhjZfb��L_f�g_�f_g__��Zdlb\ghklv�\�hldjulhf

ihe_�b�bgki_dpbhgghf�l_kl_�\�ijbgpbi_�fh]eZ� ]eZ\guf�h[jZahf�hljZ`Zlv�g_

bkke_^h\Zl_evkdmx�fhlb\Zpbx� Z� l_g^_gpbx� ih^^_j`b\Zlv� dhglZdl� k� dhgki_-

pbnbqgufb� hkh[yfb� �kf�� Gallup & Suarez, 1980 and Suarez & Gallup, 1983).

H^gZdh�� wlh�f_g__� \_jhylgh��Ij_`^_� \k_]h�� bgki_dpby� obsgbdZ�� y\eyxsZyky

bkke_^h\Zl_evkdbf�ih\_^_gb_f��nmgdpbhgZevgh�g_� k\yaZgguf� k�ihbkdhf�dhg-

ki_pbnbqguo� hkh[_c�� dhjj_ebjh\ZeZ� k� ihdZaZl_eyfb� klZcghc� l_g^_gpbb� �k

ATMPTS r =0.43, N=28, P� ������b�/22.M r =0.68, N=28, P�����������Djhf_�lh]h�

g_�[ueh�h[gZjm`_gh�dhjj_eypbb��\k_�[ueb�f_gvr_�����k�P��������f_`^m�ba[_]Z-

gb_f� \� bgki_dpbhgghf� l_kl_� b� klZcghc� l_g^_gpb_c� �$7037S� beb� /22.M).

>jm]Zy� \hafh`gZy� Zevl_jgZlb\Z� ±� lh�� qlh� agZqbl_evgZy� l_g^_gpby� d� aZlZb\Z-

gbx�� oZjZdl_jgZy� ^ey� g_dhlhjuo� hkh[_c�� fh]eZ� ih^Z\eylv� ^jm]h_� ih\_^_gb_�

qlh�\�k\hx�hq_j_^v�fh]eh�[ulv�ijbqbghc�eh`guo�dhjj_eypbb�\�iheghc�\u[hj-

d_��Wlh��h^gZdh��lZd`_�fZeh\_jhylgh��ihkdhevdm�ki_pbZevguc� ZgZeba�ihdZaZe�

qlh� hkh[b� oZjZdl_jbamxsb_ky� gbadbfb� ihdZaZl_eyfb� aZlZb\Zgby� ^_fhgkljb-

jmxl�lm�`_�kZfmx�kljmdlmjm�dhjj_eypbc��qlh�b�h[sZy�\u[hjdZ�hkh[_c�

LZdbf� h[jZahf��g_l�ijbqbg� ih^haj_\Zlv� kdjulmx�g_aZ\bkbfhklv� khpb-

Zevguo� b� bkke_^h\Zl_evkdbo� l_g^_gpbc�� =bihl_aZ� h[sbo� nZdlhjh\� dZ`_lky

gZfgh]h�[hevr_�\_jhylghc��ohly�hgZ�lj_[m_l�^Zevg_cr_]h�ih^l\_j`^_gby��gZ-

ijbf_j� wdki_jbf_glZfb� ih� ]_g_lbq_kdhc� k_e_dpbb� beb� nbabheh]bq_kdbfb

fZgbimeypbyfb��L_f�g_�f_g__��h[gZjm`_ggZy�dhjj_eypby�f_`^m�khpbZevguf�b

bkke_^h\Zl_evkdbf�ih\_^_gb_f�^_eZ_l�g_\hafh`guf�jZa^_eblv�^\_�jZaebqguo

bgl_jij_lZpbb� Zdlb\ghklb� \� hldjulhf� ihe_�� Z� bf_ggh� [he__� ljZ^bpbhggh_

ij_^klZ\e_gb_�� hkgh\Zggh_� gZ� bkke_^h\Zl_evkdhf� ih\_^_gbb� b� ex[hiulkl\_
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(Walsh & Cummins, 1976���Z�lZd`_�l_g^_gpbb�d�ih^^_j`Zgbx�dhglZdlZ�k�dhg-

ki_pbnbqgufb�hkh[yfb��social reinstatement – Suarez & Gallup, 1983).

4.1.4.3 KjZ\g_gb_�nZdlhjh\�l_fi_jZf_glZ�f_`^m�\b^Zfb

<� jZ[hl_� =_j\Zb� b�DkZgcb� �Gervai & Csányi, 1985)� [ue� ijh\_^_g�nZdlhjguc

ZgZeba�ih\_^_gby�fZdjhih^h\� �Mocropodus opercularis��\�lj_o�l_klh\uo�kblmZ-

pbyo��g_[hevrhc�gh\uc�Zd\Zjbmf��gh\uc�h[t_dl��b�hldjulh_�ihe_��<�j_amevlZl_

[ueb�ihemq_gu�nZdlhju��koh^gu_�k�nZdlhjZfb��ihemq_ggufb�\�gZklhys_f�bk-

ke_^h\Zgbb�]miib�

>ey� lh]h�� qlh[u� \uy\blv��gZkdhevdh� h[sbfb� y\eyxlky� wlb�nZdlhju�� y

ijh\_e�ih\lhjguc�klZlbklbq_kdbc�ZgZeba�gZ[hjZ�^Zgguo�wlbo�Z\lhjh\��Budaev,

1998). :gZeba� dhwnnbpb_glh\� nZdlhjgh]h� koh^kl\Z� �dhwnn�� bg\ZjbZglghklb

:ofZ\ZZju��dhwnn��khhl\_lkl\by�LZd_jZ��dhwnn��dhjj_eypbb�IbjkhgZ��dhwnnb-

pb_gl� DZca_jZ�Omgdb�;bZgqbgb�� Z� lZd`_� kj_^gbc� dhkbgmk� j_r_gby� DZca_jZ�

Omgdb�;bZgqbgb�� kf��Wherry, 1984 and Barrett, 1986�� ihdZaZe�� qlh�nZdlhjgu_

kljmdlmju�h[gZjm`_ggu_�\�jZ[hl_�=_j\Zb�b�DkZgvb��Gervai & Csányi, 1985��b�\

gZklhys_f�bkke_^h\Zgbb�hdZaZebkv�ijZdlbq_kdb�b^_glbqgu�±�\k_�dhwnnbpb_g-

lu�ij_\ukbeb�������kf Budaev, 1998).

4.1.4.4 L_fi_jZf_gl: g_ij_ju\gZy�beb�[bfh^ZevgZy�\ZjbZpby?

J_amevlZlu� ^Zggh]h� bkke_^h\Zgby� \uy\beb� kms_kl\h\Zgb_� [bfh^Zevgh]h� jZk-

ij_^_e_gby� g_dhlhjuo� oZjZdl_jbklbd� ih\_^_gby� ]miib�� l_g^_gpby� d
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aZlZb\Zgbx�\�h]jZgbq_gghc�gh\hc�kj_^_�b�\j_f_gb�^h�gZqZeZ�bkke_^h\Zgby�gh-

\hc� kj_^u� b� obsgbdZ�� Koh^gu_� j_amevlZlu� [ueb� ihemq_gu� b� \� ^jm]bo

bkke_^h\Zgbyo� ju[� �G_qZ_\� b� ^j��� ����� Pottinger et al., 1992; van Raaij et al.,

1996)�b�^jm]bo�]jmii�iha\hghqguo��Benus et al., 1991; Verbeek et al., 1994).�H^-

gZdh�� wlZ� [bfh^Zevghklv� g_� ij_^klZ\eyeZ� kh[hc� hl^_evgmx� oZjZdl_jbklbdm

bg^b\b^mZevghklb�� b� \hagbdZeZ� dZd� dhf[bgZpby� ^\mo� nZdlhjh\� :dlb\ghklv�

bkke_^h\Zgb_� b� KljZo�ba[_]Zgb_��Bgl_j_kgh�� qlh� ih^h[gu_� j_amevlZlu� [ueb

h[gZjm`_gu�b�\�ih\_^_gbb�ex^_c�±�Zevl_jgZlb\gu_�klbeb�ih\_^_gby�\�klj_k-

kh\uo� kblmZpbyo� �gZijbf_j� ih\_^_gb_� lbiZ� A b� %��� y\eyykv� e_]dh

jZa^_ey_fufb��gZij��Lazarus & Folkman, 1984���l_f�g_�f_g__��g_�ij_^klZ\eyxl

kh[hc�hl^_evghc�h[s_c�oZjZdl_jbklbdb�l_fi_jZf_glZ�beb�ebqghklb��Jh[hklv�b

iZkkb\gZy� j_Zdpby (behavioural inhibition�� \� kblmZpbyo� klj_kk�� Z� lZd`_� fh`_l

[ulv�k\yaZgZ�k�jZaebqgufb�q_jlZfb�bg^b\b^mZevghklb�±�\ukhdhc�im]eb\hklvx

b�gbadhc�wdkljZ\_jkb_c�(Cheek & Briggs, 1990; Asendorpf, 1993).

;bfh^Zevgh_� jZkij_^_e_gb_� oZjZdl_jbklbd� ih\_^_gby�� h[gZjm`_ggh_� \

gZklhys_f�bkke_^h\Zgbb�\_jhylgh�ij_^klZ\eyxl�kh[hc� Zevl_jgZlb\gu_� klbeb

ih\_^_gby�\�kblmZpbyo�klj_kkZ��alternative coping styles���hibkZgguf�m�fe_dhib-

lZxsbo��kf��h[ahj�Benus et al., 1991���Z�dZd�m�ilbp��Verbeek et al., 1994���M�wlbo

\b^h\�� Zevl_jgZlb\gu_� kljZl_]b� hlebqZebkv� fgh]bfb� Zki_dlZfb� ih\_^_gby�

\dexqZy� Z]j_kkbx�� h[mq_gb_� ba[_]Zgby� \� q_eghqghc� dZf_j_�� j_Z]bjh\Zgb_� gZ

g_ba[_`guc�m^Zj�we_dljbq_kdh]h�lhdZ��Z�lZd`_�j_Z]bjh\Zgb_�gZ�g_[hevrb_�ba-

f_g_gby�kj_^u��Hkh[b�ijhy\eyxsb_�Zdlb\gh_�ih\_^_gb_� �active coping��bf_eb

l_g^_gpbx�mijZ\eylv�kj_^hc��\�lh�\j_fy�dZd�iZkkb\gu_�hkh[b�±�\�[hevr_c�kl_-

i_gb� ih^kljZb\Zeb� k\h_� kh[kl\_ggh_� ih\_^_gb_� d� lj_[h\Zgbyf� hdjm`Zxs_c

kj_^u�� Hl� wlhc� lhqdb� aj_gby� [ueh� [u� bgnhjfZlb\gh� ijhke_^blv� ih\_^_gb_
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hkh[_c�]miib�\�m`_�ba\_klghc�bf�kj_^_�±�fh`gh�h`b^Zlv��qlh�Zdlb\gu_�hkh[b

[m^ml� ^_fhgkljbjh\Zlv� g_]b[dh_� ih\_^_gb_� b� keZ[h_� \gbfZgb_� d� g_[hevrbf

baf_g_gbyf�hdjm`Zxs_c�kj_^u��Benus et al., 1991).

;bfh^Zevghklv� jZkij_^_e_gby� ih\_^_gq_kdbo� ihdZaZl_e_c�� Z� lZd`_� lhl

nZdl��qlh�\j_fy�^h�\uoh^Z�\�g_agZdhfuc�hlk_d�k�obsgbdhf�bf_eb�l_g^_gpbx

klZgh\blvky� \k_�[he__�b�[he__� jZg^hfbabjh\Zgguf� k� ih\lhjgufb� ij_^ty\e_-

gbyfb� l_klZ�� fh]ml� beexkljbjh\Zlv� bgl_j_kgh_� y\e_gb_�� Z� bf_ggh�� qlh

mklhcqb\u_� bg^b\b^mZevgu_� jZaebqby� \� gZb[hevr_c� kl_i_gb� ijhy\eyxlky� \

kblmZpbyo�klj_kkZ� �kf��lZd`_�Suomi, 1983; Gerlai & Csányi, 1990; Alados et al.,

1996���GZijbf_j�� hp_gdb�gZke_^m_fhklb� Zdlb\ghklb� b� ^_n_dZpbb� \� hldjulhf

ihe_�m�djuk�k�ih\lhjgufb�ij_^ty\e_gbyfb�l_klZ�hldjulh]h�ihey�mf_gvrZxlky

(Broadhurst & Jinks, 1966��� Ih^h[guf� h[jZahf�� ih\_^_gb_� bg[j_^guo� ebgbc

fZdjhih^h\� �Macropodus opercularis��jZaebqZehkv�\�[hevr_c� kl_i_gb�\�gh\uo

kblmZpbyo�q_f�\�^hfZrg_f�Zd\Zjbmf_� �Gerlai & Csányi, 1990���LZdbf�h[jZahf�

jZg^hfbabjh\Zggu_�ih\_^_gq_kdb_�dhfihg_glu�bf_xl�l_g^_gpbx�ijhy\eylvky

\�g_�klj_kkh\uo�kblmZpbyo�b�ih�\b^bfhfm�fh]ml�fZkdbjh\Zlv�mklhcqb\u_�bg-

^b\b^mZevgu_�jZaebqby�

4.1.4.5 L_fi_jZf_gl�b�h[mq_gb_�ba[_]Zgbx

J_amevlZlu�wdki_jbf_glh\�mdZau\Zxl�gZ��qlh�[he__�\ukhdZy�im]eb\hklv�h[e_]-

qZ_l� [he__� jZgg__� ihy\e_gb_� j_Zdpbc� ba[_]Zgby� b� ke_^h\Zl_evgh� [ukljh_

h[mq_gb_�\�q_eghqghc�dZf_j_��hkh[_ggh�m�f_g__�ex[hiulguo�b�Zdlb\guo�hkh-
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[_c��H^gZdh��^\Z�bamqZ_fu_�nZdlhjZ�l_fi_jZf_glZ�g_�dhjj_ebjh\Zeb�k�fZdkb-

fZevguf�mjh\g_f�j_Z]bjh\Zgby�\�^Zgghf�l_kl_�

Wlhl�j_amevlZl�fh`_l�ihdZaZlvky�\_kvfZ�g_h[uqguf��lZd�dZd�gZqZevgu_

klZ^bb�h[mq_gby�^\moklhjhgg_fm�ba[_]Zgbx�\�q_eghqghc�dZf_j_�ij_^klZ\eyxl

kh[hc� dhgnebdlgmx� kblmZpbx�� \� dhlhjhc� j_Zdpby� aZlZb\Zgby� �\umq_gguc

kljZo��dhgnebdlm_l�k�Zdlb\ghc�^\b]Zl_evghc�j_Zdpb_c��qlh�kgb`Z_l�wnn_dlb\-

ghklv�gZmq_gby�im]eb\uo�hkh[_c� �Benus et al., 1989; Brush, 1991; Gray, 1987).

H^gZdh��[he__�\ukhdZy�im]eb\hklv��dZd�ba\_klgh��h[e_]qZ_l�h[mq_gb_�\� kblmZ-

pbb�h^ghklhjhgg_]h�ba[_]Zgby��Gray, 1987, Huntingford & Wright, 1992���Z�lZd`_

\�kblmZpbb�ihl_gpbbjh\Zggh]h�kljZohf�ba[_]Zgby� �fear potentiated startle, Lea-

ton & Borszcz, 1985; Young & Leaton, 1994��� L_f� g_� f_g__�� wlb� gZ[ex^_gby

hkgh\Zgu�ihqlb�bkdexqbl_evgh�gZ�bkke_^h\Zgbyo�]juamgh\�

H^bg�ba�kihkh[h\�ij_h^he_lv�ijhlb\hj_qb_�khklhbl�\�lhf��qlh�Z^Zilb\-

guc� kl_j_hlbi� j_Z]bjh\Zgby� ]miib� hlebqZ_lky� ih\_^_gq_kdh]h� kl_j_hlbiZ

]juamgh\��lZd��qlh�hkh[b�fh]ml�i_j_dexqZlvky�k�aZlZb\Zgby�d�Zdlb\ghfm�ba[_-

]Zgbx� agZqbl_evgh�e_]q_��<�hlebqb_�hl� ]juamgh\�� jZaebqgu_� \b^u� ju[�qZklh

^_fhgkljbjmxl�k_jbb�j_adbo�[jhkdh\�\�hl\_l�gZ�Z\_jab\gu_�klbfmeu��\dexqZy

m^Zju� we_dljbq_kdh]h� lhdZ��� qlh� hihkj_^m_lky� FZmlg_jh\kdbfb� g_cjhgZfb

(Eaton & Hackett, 1984���<�gZklhys_f�bkke_^h\Zgbb�bgl_gkb\ghklv�we_dljbq_-

kdh]h� lhdZ� [ueZ� hlghkbl_evgh� gbadZ�� g_� gZfgh]h� [hevr_� q_f� ihjh]

^\b]Zl_evgh]h� hl\_lZ�� DZd� ke_^kl\b_�� f_g__� im]eb\u_� hkh[b� g_� [ueb� kbevgh

klj_kkbjh\Zgu� b� i_j\hgZqZevgh� g_� ijhy\eyeb� ^\b]Zl_evgmx� j_Zdpbx� ba[_]Z-

gby�� qlh� lZdbf� h[jZahf� fh]eh� ijb\h^blv� d� mf_gvr_gbx� wnn_dlb\ghklb� bo

gZmq_gby��;he__�im]eb\u_�hkh[b�ih�\b^bfhfm�[ueb�klj_kkbjh\Zgu�\�[hevr_c

kl_i_gb�� ijhy\eyeb� ^\b]Zl_evgmx� j_Zdpbx� jZgvr_�� qlh� m\_ebqb\Zeh� \_jhyl-
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ghklv�ijhy\e_gby�g_h[oh^bfhc�j_Zdpbb��i_j_oh^�\�^jm]hc�hlk_d���LZdbf�h[jZ-

ahf��aZ^ZqZ�^\moklhjhgg_]h�h[mq_gby�\�q_eghqghc�dZf_j_�m�]miib�b�\hafh`gh�b

m� ^jm]bo� ju[� ^h� g_dhlhjhc� kl_i_gb� koh^gZ� k� iZjZ^b]fhc� ihl_gpbjh\Zggh]h

kljZohf�ba[_]Zgby��fear potentiated startle).

Ihkdhevdm�im]eb\u_�b�g_ex[hiulgu_�hkh[b�^_fhgkljbjmxl�iZkkb\guc

lbi�j_Z]bjh\Zgby�ijb�klj_kk_� �passive coping style���hgb�^he`gu�hlebqZlvky�b

[he__�]b[dbf�ih\_^_gb_f��Benus et al., 1991���i_j_dexqZykv�f_`^m�aZlZb\Zgb_f

b� Zdlb\guf�ba[_]Zgb_f�� lZd��qlh� \� dhgp_� dhgph\�[ueZ�ih^dj_ie_gZ�gZb[he__

ih^oh^ysZy� j_Zdpby�� Djhf_� lh]h�� lZd� dZd� hkh[b� ]miib� hklZ\Zebkv� \� l_q_gb_

ihegh]h�i_jbh^Z�h[mq_gby�\�q_eghqguo�dZf_jZo�b�bf_eb�\hafh`ghklv�bo�bk-

ke_^h\Zlv��jZamfgh�ij_^iheh`blv��kf��Benus et al., 1991���qlh�iZkkb\gu_�hkh[b

fh]eb� [ulv� hkh[_ggh� \gbfZl_evgu� d� keZ[uf� klbfmeZf� b� baf_g_gbyf� \� wlhc

kj_^_� �l�_��wnn_dlm�i_j_f_s_gby�\�ijhlb\hiheh`guc�hlk_d��b�f_g__�ij_^jZk-

iheh`_gu�d�^_ckl\bx�eZl_jZevgh]h�lhjfh`_gby�

<aZbfh^_ckl\b_�f_`^m�nZdlhjZfb�:dlb\ghklv�bkke_^h\Zgb_� b�KljZo�

ba[_]Zgb_� ^h\hevgh� ijhklh� ihgylv�� ihkdhevdm� [he__� Zdlb\gu_� hkh[b� ^he`gu

bf_lv� [he__� \ukhdmx� \_jhylghklv� kemqZcgh]h� i_j_oh^Z� \� ijhlb\hiheh`guc

hlk_d�q_eghqghc�dZf_ju��GZ�gbo�lZd`_�^he`gZ�\�f_gvr_c�kl_i_gb�\ha^_ckl\h-

\Zlv� gZqZevgZy� j_Zdpby� aZlZb\Zgby�� LZdbf� h[jZahf�� fh`gh� h`b^Zlv�� qlh

g_ex[hiulgu_�b�kf_eu_�hkh[b�^he`gu�^_fhgkljbjh\Zlv�gZbf_gvrmx�wnn_d-

lb\ghklv�h[mq_gby��qlh�b�[ueh�h[gZjm`_gh�

LZdbf�h[jZahf��^Zggh_�bkke_^h\Zgb_�ih^q_jdb\Z_l�ihl_gpbZevgh_�ij_-

bfms_kl\h�fgh]hf_jgh]h�ih^oh^Z�d�bg^b\b^mZevguf�jZaebqbyf�\�ih\_^_gbb�b

hkh[_ggh�h[mq_gbb�
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4.1.4.6 Qlh�`_�baf_jy_lky�\�l_kl_�hldjulh]h�ihey?�Koh^kl\h�f_`^m

\b^Zfb

J_amevlZlu�� ihemq_ggu_� \� hldjulhf� ihe_� \_kvfZ� bgl_j_kgu��QZklh� kqblZ_lky

�gZijbf_j�Barnett & Cowan, 1976; Russell, 1983���qlh� Zdlb\ghklv�\� wlhf� l_kl_

�ijbgm^bl_evgh]h��bkke_^h\Zgby�(forced exploration) hljZ`Z_l�g_�lhevdh�bkke_-

^h\Zgb_�gh\hc�kj_^u��gh�lZd`_�kljZo�b�l_g^_gpbx�d�[_]kl\m��<�khhl\_lkl\bb�k

wlbf��nZdlhjguc�ZgZeba�jZaebqguo�ihdZaZl_e_c�ihemq_gguo�\�hldjulhf�ihe_�m

jy^Z�fe_dhiblZxsbo��]eZ\guf�h[jZahf�]juamgh\��\uy\be�^\Z�mklhcqb\uo�nZd-

lhjZ� �kf��Royce, 1977 ; Ossenkopp et al., 1994 ) –�nZdlhj�H[sZy� Zdlb\ghklv

(Motor discharge�� beb� Bkke_^h\Zl_evkdZy� Zdlb\ghklv (Exploratory activity),

koh^guc�k�nZdlhjhf�:dlb\ghklv�bkke_^h\Zgb_�\�gZr_f�bkke_^h\Zgbb��Z�lZd`_

:\lhghfguc�[ZeZgk (Autonomic balance��beb�&ljZo (Fear)��koh^guc�k�nZdlhjhf

KljZo�ba[_]Zgb_.

Djhf_� lh]h�� kblmZpby� �k\h[h^gh]h��bkke_^h\Zgby (free exploration)��ih-

a\heyxsZy� `b\hlghfm� k\h[h^gh� \hclb� b� bkke_^h\Zlv� gh\mx� kj_^m� ba� m`_

agZdhfh]h� f_klZ� �gZij�� :HONHU�� ������� ij_^klZ\ey_l� kh[hc� [he__� Z^_d\Zlguc

l_kl� ^ey� baf_j_gby� [Zah\hc� bkke_^h\Zl_evkdhc� fhlb\Zpbb� g_� kf_rZgghc� kh

kljZohf�b�l_g^_gpb_c�d�[_]kl\m��;ueh�h[gZjm`_gh��gZijbf_j��kf��Misslin & Ci-

grang, 1986���qlh�_keb�furZf�^Zlv�\hafh`ghklv� k\h[h^gh]h�ijhoh^Z�\�gh\mx

kj_^m��hgb�g_�ihdZau\Zxl�ghjfZevguo�]hjfhgZevguo�ijbagZdh\�kljZoZ��gZijh-

lb\�� kljZo� ihy\ey_lky� lhevdh� lh]^Z�� dh]^Z� `b\hlgh_� g_kihkh[gh� �mijZ\eylv�

k\hbf�\uoh^hf�\�gh\mx� kj_^m��Wlh� kh\iZ^Z_l� k� j_amevlZlZfb�ihemq_ggufb� \

^Zgghf�bkke_^h\Zgbb�gZ�ju[Zo:�\j_fy�k\h[h^gh]h�\uoh^Z�ju[u�\�gh\mx�kj_^m

dhjj_ebjh\Zeh�k�nZdlhjhf�:dlb\ghklv�bkke_^h\Zgb_�gh�g_�k�nZdlhjhf�KljZo�

ba[_]Zgb_��LZdbf�h[jZahf��j_amevlZlu�l_klbjh\Zgby�ju[�\�ih\_^_gq_kdbo�l_k-

lZo� hdZaZebkv� aZf_qZl_evgh� koh^gu� k� j_amevlZlZfb� l_klbjh\Zgby

fe_dhiblZxsbo�
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4.2 KljmdlmjZ�l_fi_jZf_glZ�b�hkh[_gghklb�j_ijh^mdlb\gh]h�ih\_-

^_gby�m�q_jghihehkhc�pboeZahfu

4.2.1 <\_^_gb_

<� ^Zgghf� jZa^_e_� jZ[hlu� fu� ijhZgZebabjh\Zeb� k\yaZgu� eb� bg^b\b^mZevgu_

jZaebqby� jh^bl_evkdhc� aZ[hlu� k� bg^b\b^mZevgufb� jZaebqbyfb� ih\_^_gby� \

kblmZpbyo��gh\bagu��jbkdZ�b�Z]j_kkbb�m�q_jghihehkhc�pboeZahfu��Archocentrus

nigrofasciatum Günther���Wlb�ih\_^_gq_kdb_�dZl_]hjbb�fh]ml�\dexqZlv�\aZbfh-

^_ckl\by� f_`^m� jZaebqgufb� fhlb\Zpbhggufb� kbkl_fZfb�� lZdbfb� dZd� kljZo�

bkke_^h\Zgb_�b�Z]j_kkby��b�ihl_gpbZevgh�\Z`gu�\�Z^Zilb\ghf�kfuke_��Bg^b-

\b^mZevgu_� jZaebqby� \� ih� djZcg_c� f_j_� g_dhlhjuo� ba� gbo� y\eyxlky

mklhcqb\ufb��Stevenson-Hinde, 1983; Francis, 1990; Benus et al., 1991; Wilson et

al., 1993; Budaev, 1997���Ihkdhevdm�jh^bl_evkdZy� aZ[hlZ� ±�^hklZlhqgh�^hjh]h-

klhysbc� dhfihg_gl� j_ijh^mdpbb� �\� kfuke_� aZljZlu� \j_f_gb� b� wg_j]bb��

bg^b\b^mZevgu_�jZaebqby� \�g_f�fh]ml�bf_lv� \Z`gh_� w\hexpbhggh_� agZq_gb_

(Clutton-Brock, 1991���Bg^b\b^mZevgu_�jZaebqby�\�jh^bl_evkdhf�ih\_^_gbb�m`_

[ueb�hibkZgu�m�pboeb^��gZij��Zworykin, Budaev & Mochek 1998���Djhf_�lh]h�

ba\_klgh��qlh�l_fi_jZf_gl�dhjj_ebjm_l�kh�klbe_f�fZl_jbgkdhc�aZ[hlu�m�fZdZd�

j_amkh\��Macaca mulatta, Maestripieri 1993���b�ebgbb�fur_c�k�Zevl_jgZlb\gufb

kljZl_]byfb� ih\_^_gby� \� kblmZpbyo� klj_kkZ� ^_fhgkljbjmxl� jZaebqby� \�fZl_-

jbgkdhf�ih\_^_gbb��Benus & Röndigs 1996).

Q_jghihehkZy�pboeZahfZ�[ueZ�\_kvfZ�m^h[gZ�\�dZq_kl\_�h[t_dlZ�bkke_-

^h\Zgby�� Wlhl� \b^� hlebqZ_lky� \ujZ`_gguf� h[_ki_q_gb_f� ihlhfkl\Z� dhjfhf

jh^bl_eyfb�b�y\ey_lky��fh^_evguf��\b^hf�\�wlheh]bq_kdbo�bkke_^h\Zgbyo�
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4.2.2 Hkh[_gghklb�f_lh^bdb

Q_jghihehkZy�pboeZahfZ�±�w\jb[bhglguc�\b^��gZk_eyxsbc�g_[hevrb_�j_qdb�b

[he__�djmigu_�\h^h_fu��>Zgguc�\b^�y\ey_lky�km[kljZlhnbehf��lsZl_evgh�\u-

[bjZxsbf�b�ih^]hlZ\eb\Zxsbf�km[kljZl�d�hldeZ^d_�bdju��DZd�ijZ\beh��bdjZ

�hdheh�����rl���hldeZ^u\Z_lky�\�g_[hevrh_�_kl_kl\_ggh_�mdjulb_�beb�\ujulmx

jh^bl_eyfb� yfdm�� >ey� q_jghihehkhc� pboeZahfu� oZjZdl_jgZ� nZdmevlZlb\gZy

fhgh]Zfby��g_mklhcqb\uc�oZjZdl_j�dhlhjhc�h[mkeh\e_g�Zevl_jgZlb\gufb�lZd-

lbdZfb�kZfph\��kihkh[guo�d��^_a_jlbjkl\m���parental desertion��b�iheb]Zfghfm

jZafgh`_gbx��<k_�hkh[b��bkihevah\Zggu_�\�gZklhys_c�jZ[hl_��[ueb�jZa\_^_gu

\�Zd\ZjbZevghc�eZ[hjZlhjbb�ih\_^_gby�gbarbo�iha\hghqguo�BIWW�J:G�b�y\-

eyxlky�ihlhfdZfb�ju[��ijbh[j_l_gguo�jZg__�m�qZklguo�ju[hjZa\h^qbdh\�

PboeZahfu� h[sbf� dhebq_kl\hf� ijbf_jgh� ��� hkh[_c� kh\f_klgh� kh^_j-

`Zebkv�\�h[s_f�Zd\Zjbmf_��jZaf_jhf� ���×148×���kf�b�h[t_fhf� �����ebljh\�

<k_� wdki_jbf_glZevgu_� Zd\Zjbmfu� hk\_sZebkv� eZfiZfb�gZdZeb\Zgby�gZ� ijh-

ly`_gbb����qZkh\�\�kmldb��L_fi_jZlmjZ�\h^u�dZd�\�[hevrhf�h[s_f�Zd\Zjbmf_�

lZd�b�\�wdki_jbf_glZevguo�Zd\ZjbmfZo�ih^^_j`b\ZeZkv�k�ihfhsvx�we_dljhgZ-

]j_\Zl_e_c� b� l_jfhj_]meylhjh\� gZ� mjh\g_� ��±��&��DZd� \ajhkeu_� ju[u�� lZd� b

fZevdb� dhjfbebkv� mf_j_ggufb� ihjpbyfb� Zd\Zjbmfgh]h� kmoh]h� dhjfZ��fbgb-

fZevgh�^hklZlhqgufb�^ey�ghjfZevgh]h�jhklZ�b�jZa\blby�fheh^b� ±�iylv�jZa�\

g_^_ex�ih����±����]�dhjfZ�gZ�jh^bl_evkdmx�iZjm�k�fZevdZfb��>h�g_j_klZ�\ajhk-

eu_� ju[u� lZd`_� baj_^dZ� ihemqZeb� `b\hc� b� k\_`_aZfhjh`_gguc� fhluev

kj_^g_]h�jZaf_jZ������ff�^ebghc��
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Khhlghr_gb_�kZfph\�b�kZfhd�[ueh�[ebadh�d�ijhihjpbb������LZdbf�h[jZ-

ahf�� \u[hj� iZjlg_jh\� ih� g_j_klm� b� nhjfbjh\Zgb_� iZju� ijhbkoh^beb

_kl_kl\_gguf�h[jZahf��H[sbc�Zd\Zjbmf�kh^_j`Ze�g_kdhevdh�djmiguo�dZfg_c�b

h[ehfdh\�d_jZfbq_kdbo�p\_lhqguo�]hjrdh\�\�dZq_kl\_�mdjulbc�b�ihl_gpbZev-

guo� g_j_klh\uo� km[kljZlh\�� >ey� lh]h�� qlh[u� knhjfbjh\Z\rmxky� iZjm� [ueh

e_]q_� hleh\blv� b� ih� \hafh`ghklb� ba[_`Zlv� k\yaZggh]h� k� wlhc� ijhp_^mjhc

klj_kkZ��\�dZq_kl\_�ihl_gpbZevgh�[he__�ijb\e_dZl_evgh]h�g_j_klh\h]h�km[kljZ-

lZ� �ih� kjZ\g_gbx� k� hibkZggufb� \ur_� ij_^f_lZfb�� [ueh� ba]hlh\e_gh� b

ihf_s_gh�\�hibkZgguc�Zd\Zjbmf�ki_pbZevgh_�mdjulb_ –�eh\mrdZ�

Wlh�mdjulb_ -�eh\mrdZ�ij_^klZ\eyeh�kh[hc�kde__ggmx�ba�hj]kl_deZ�dh-

jh[dm� jZaf_jhf� ��×8×�� kf� �Jbk�� ���� <k_� kl_gdb� dhjh[db�� aZ� bkdexq_gb_f

ijhajZqghc�lhjp_\hc� �����[ueb�ihdjZr_gu�dhjbqg_\hc�djZkdhc��<oh^� �����jZk-

iheZ]Zxsbcky� k� ijhlb\hiheh`ghc� ih� hlghr_gbx� d� ijhajZqghc� lhjp_\hc

kl_gd_� klhjhgu�� aZdju\Zeky� kdhevays_c� ih� \_jlbdZevguf� ihehavyf –

�gZijZ\eyxsbf�����]bevhlbgghc�^\_jp_c������Eh\mrdZ�jZkiheZ]ZeZkv�gZ�^g_

Jbkmghd 9. Mdjulb_ ± eh\mrdZ
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[hevrh]h�Zd\ZjbmfZ�lZdbf�h[jZahf��qlh[u�__�ijhajZqgZy�kl_gdZ�khijbdZkZeZkv

kh�kl_gdhc�Zd\ZjbmfZ� ����b�[ueZ�iZjZee_evgZ�_c��qlh�iha\heyeh�gZ[ex^Zlv� aZ

ju[Zfb��gZoh^ysbfbky�\gmljb�eh\mrdb��Ihke_�lh]h��dZd�ijhbkoh^beh�nhjfb-

jh\Zgb_� iZju� b� iZjlg_ju� ijbklmiZeb� d� ih^]hlh\d_� d� g_j_klm� \� ^Zgghf

mdjulbb��^\_jpZ�aZoehiu\ZeZkv�

Eh\mrdZ�� k� hleh\e_gghc� hibkZgguf� h[jZahf� iZjhc� pboeZahf� b� \h^hc

ihf_sZeZkv�\� hl^_evguc� wdki_jbf_glZevguc� Zd\Zjbmf�� h[t_fhf� ��� ebljh\�b

jZaf_jZfb� ��×28×39�kf��DZ`^uc� wdki_jbf_glZevguc� Zd\Zjbmf� kh^_j`Ze� ���±

kZglbf_ljh\uc�kehc�]jmglZ��f_edh]h�ijbjh^gh]h�]jZ\by��b�iheh\bgdm�d_jZfbq_-

kdh]h�p\_lhqgh]h�]hjrdZ�\�dZq_kl\_�g_j_klh\h]h�km[kljZlZ��DZ`^Zy�iZjZ�aZl_f

kh^_j`ZeZkv�\�wlhf�Zd\Zjbmf_�\�l_q_gb_�\k_c�ijh^he`bl_evghklb�wdki_jbf_g-

lZ�

<k_�iZju�[ueb�dZl_]hjbah\Zgu�dZd� �hlg_j_klb\rb_ky��beb� �g_hlg_j_k-

lb\rb_ky��� \� aZ\bkbfhklb� hl� lh]h�� hlg_j_klbebkv� eb� hgb� \� l_q_gb_

ihke_^mxs_]h�i_jbh^Z��Hlg_j_klb\rb_ky� ����iZj��iZju�[ueb�bkihevah\Zgu�\

^Zevg_crbo�wdki_jbf_glZo�ih�bamq_gbx�jh^bl_evkdh]h�ih\_^_gby�b�kljmdlmju

l_fi_jZf_glZ��G_hlg_j_klb\rb_ky� iZju� �N=���� kh^_j`Zeb� \� ^hfZrgbo� Zd\Z-

jbmfZo�\�l_q_gb_�h^gh]h�f_kypZ��ihke_�q_]h�hgb�lZd`_�[ueb�ijhl_klbjh\Zgu�\

ih\_^_gq_kdbo�l_klZo�gZ�l_fi_jZf_gl�

4.2.2.1 Jh^bl_evkdh_�ih\_^_gb_

J_]bkljZpby�jh^bl_evkdh]h�ih\_^_gby�ijh\h^beZkv�gZ�dZ`^hc�ba�iylb�mkeh\gh

\u^_e_gguo�klZ^bc�jZa\blby�ihlhfkl\Z�

���gZ�klZ^bb�bdju�
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���gZ�klZ^bb�ij_^ebqbghd��k\h[h^guo�wf[jbhgh\��

���gZ���c�^_gv�wdah]_ggh]h�iblZgby�

���gZ����c�^_gv�wdah]_ggh]h�iblZgby�

���gZ����c�^_gv�wdah]_ggh]h�iblZgby�

LZdh_�mkeh\gh_�jZa^_e_gb_�jZa\blby�ihlhfkl\Z�pboeh\uo�ju[�^hklZlhq-

gh� m^h[gh� ^ey� bkke_^h\Zgby� jh^bl_evkdhc� aZ[hlu� b� qZklh� bkihevam_lky� \

ih^h[guo�bkke_^h\Zgbyo� �kf��e.g. Wisenden et al., 1995; Zworykin 1998; Zwory-

kin, Budaev & Mochek 1998���L_jfbg� �ij_^ebqbgdb�� bkihevah\Zeky�� ]eZ\guf

h[jZahf��dZd�^Zgv�ijbgylhc�\�bolbheh]bb�ljZ^bpbb��K�ihabpbb�h[s_c�wf[jbh-

eh]bb�� ju[u� gZ� wlhf� wlZi_� k\h_]h� jZa\blby� ij_^klZ\eyxl� kh[hc� lbibqgu_

e_pblhljhngu_�ebqbgdb�

GZ�dZ`^hc�ba�wlbo�iylb�klZ^bc�jZa\blby�ihlhfkl\Z�j_]bkljbjh\Zeb�ljb

ih\_^_gq_kdbo� ihdZaZl_ey�� ���� jh^bl_evkdh_� \afmqb\Zgb_� km[kljZlZ�� ���� i_j_-

f_s_gby�±�ijhp_gl�\j_f_gb��dhlhjuc�jh^bl_eb��i_j_f_sZebkv�gZ�jZkklhygb_�

ij_\urZxs__�h^gm�^ebgm� l_eZ�\� ex[hf�gZijZ\e_gbb��b� ����ijhp_gl� \j_f_gb

ijh\h^bfh]h�\[ebab�\u\h^dZ��gZ�jZkklhygbb��g_�ij_\urZxs_f�h^gm�^ebgm�l_-

eZ�jh^bl_ey���Ijh^he`bl_evghklv�i_jbh^h\�j_]bkljZpbb�khklZ\eyeZ����fbgml�

J_]bkljZpby� hkms_kl\eyeZkv� \�i_j\hc�iheh\bg_�^gy��f_`^m� ������b� ������� ^h

dhjfe_gby�ju[�

4.2.2.2 OZjZdl_jbklbdb�l_fi_jZf_glZ

<k_�jh^bl_eb�[ueb�ijhl_klbjh\Zgu� \� lj_o� l_klZo� dZd� hibkZgh�gb`_� �kf��Jbk

�����Ijhf_`mlhd�\j_f_gb�f_`^m�l_klbjh\Zgbyfb�khklZ\be�h^gm�g_^_ex��<�dZ`-

^hf�l_kl_�hkh[_c�l_klbjh\Zeb�^h�dhjfe_gby�\�jZg^hfbabjh\Zgghf�ihjy^d_��qlh
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iha\hebeh�mf_gvrblv�\_jhylghklv�Zjl_nZdlh\��GZ[ex^_gby�hkms_kl\eyebkv�hl

������^h��������>ey�lh]h��qlh[u�mf_gvrblv�klj_kkbjh\Zgb_�ju[u��hgb�ijh\h^b-

ebkv� q_j_a� fZe_gvdh_� hdgh� \� rbjf_�� hl^_eyxs_c� wdki_jbf_glZevgmx

mklZgh\dm�hl�gZ[ex^Zl_ey��Wdki_jbf_glZevgu_�mkeh\by�[ueb�b^_glbqgufb�^ey

\k_o�ju[��G_�[he__�q_f� ��hkh[_c�[ueb�ijhl_klbjh\Zgu�\�h^bg�^_gv��<�l_klZo

j_]bkljbjh\Zeb�jZaghh[jZagu_�we_f_glu�ih\_^_gby�

Hldjulh_�ihe_

Wlhl�l_kl�ijh\h^beky�\�\hkvfbm]hevghf�j_a_j\mZj_�����f��\�^bZf_lj_��k

mjh\g_f�\h^u�\���kf��I_j\hgZqZevgh�hkh[v�hklhjh`gh�\uimkdZeb�\�klZjlh\mx

dZf_jm� �[_euc�g_ijhajZqguc�ieZklfZkkh\uc�pbebg^j�[_a�^gZ��gZ�iylv�fbgml�

qlh[u�h[_ki_qblv�__�ZddebfZlbaZpbx�ihke_�owg^ebg]Z��Ihke_� wlh]h��pbebg^j

ih^gbfZeb�b�ih\_^_gb_�ju[u�±�\j_fy�i_j_f_s_gbc�b�aZlZb\Zgby�gZ�^g_�±�j_]b-

kljbjh\Zeb�\�l_q_gb_���fbgml�

L_kl�bgki_dpbb�gh\hc�ju[u

>Zgguc�l_kl�ijh\h^beky�\�Zd\Zjbmf_�����x����[����kf��k�lj_fy�hlk_dZfb�

ZgZeh]bqgh�wdki_jbf_glZf�k�]miib��Jbk������H^gZdh��bgki_dpbhgguc�hlk_d�kh-

^_j`Ze�hkh[v�kdZeyjbb��Pterophyllum scalare��klZg^ZjlgZy�^ebgZ����ff��

<� ijhp_kk_� l_klbjh\Zgby�� bkiulm_fmx� hkh[v� i_j_f_sZeb� \� klZjlh\mx

dZf_jm��ihf_s_ggmx�\�p_glj�^hfZrg_]h�hlk_dZ�k�aZdjulhc�^\_jvx��Ju[_�[ueh

^Zgh� ��fbg�� ^ey� Z^ZilZpbb�� klZjlh\mx� dZf_jm� aZl_f� ih^gbfZeb�� b� ih\_^_gb_

ju[u�gZ[ex^Zeb�\�l_q_gb_���fbgml��i_j\uc�km[l_kl���>\_jv�aZl_f�hldju\Zeb�b�

dZd�lhevdh�bg^b\b^mmf�i_j_f_sZeky�\�bgki_dpbhgguc�hlk_d��gZqbgZeb�\lhjmx

k_kkbx�j_]bkljZpbb��\lhjhc�km[l_kl���dhlhjZy�lZd`_�ijh^he`ZeZkv�\�l_q_gb_��
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fbgml��?keb�ju[Z�g_�i_j_oh^beZ�\�khk_^gbc�hlk_d�aZ�����fbg��__�\gh\v�ihf_sZ-

eb� gZ� �� fbg� \� klZjlh\mx� dZf_jm�� mklZgh\e_ggmx� g_ihkj_^kl\_ggh� \

bgki_dpbhgghf� hlk_d_�� Ko_fZ� ijh\_^_gby� l_klbjh\Zgby� ij_^klZ\e_gZ� gZ� Jb-

kmgd_����

G_kdhevdh� ih\_^_gq_kdbo� we_f_glh\� [ueb� aZj_]bkljbjh\Zgu� \� h[hbo

k_kkbyo�j_]bkljZpbb��aZlZb\Zgb_�gZ�^g_��FRZ���i_j_f_s_gby��029(��b�ihiul-

db� ijhclb� kd\hav� kl_gdb� Zd\ZjbmfZ� �(6&��� <� l_q_gb_� \lhjh]h� k_ZgkZ

j_]bkljZpbb��lZd`_�j_]bkljbjh\Zeb�\j_fy�dhlhjh_�bkiulm_fZy�hkh[v�bgki_dlb-

jh\ZeZ�gh\mx�ju[m��Fu�lZd`_�j_]bkljbjh\Zeb�eZl_glgu_�i_jbh^u�^h�\uoh^Z

ju[u� \� bgki_dpbhgguc� hlk_d�� Z� lZd`_� \j_fy� ^h� ijb[eb`_gby� d� gh\hc� ju[_

�kemqZcgh�p_gamjbjh\Zggu_�ihdZaZl_eb��

L_kl�k�a_jdZehf

L_kl�k�a_jdZehf�ijh\h^beb�\�Zd\Zjbmf_��jZaf_jZfb���x��[���kf�k�a_jdZ-

ehf� ���x���kf��ijbeh`_gguf�d�h^ghc�ba� kl_ghd��I_j_^� a_jdZehf�jZaf_sZeky

ebkl�ihemijhajZqghc�ieZklfZkkh\hc�ie_gdb��Wlhl�ebkl�fh]�[ulv�[ukljh�m[jZg

ijb�ihfhsb�ijbdj_ie_ggh]h�d�g_fm�rgmjZ��Ij_^\Zjbl_evgu_�gZ[ex^_gby�ih-

dZaZeb��qlh� ju[u�g_�^_fhgkljbjh\Zeb� Z]j_kkb\gh]h�ih\_^_gby�� dh]^Z� a_jdZeh

[ueh�aZdjulh�ie_gdhc�

L_klbjh\Zgb_� hkms_kl\eyehkv� ke_^mxsbf� h[jZahf��KgZqZeZ�� hkh[v� Zd-

dmjZlgh� \uimkdZeb� \� wdki_jbf_glZevguc� Zd\Zjbmf�� ijbq_f� a_jdZeh� [ueh

aZdjulh�k�ihemijhajZqghc�ie_gdhc��Ihke_����fbgml�Z^ZilZpbb��ie_gdm�m[bjZ-

eb��DZd�lhevdh�ju[Z�\uihegyeZ�ex[hc�Z]j_kkb\guc�Zdl�ih�hlghr_gbx�d�k\h_fm

a_jdZevghfm�hlh[jZ`_gbx��gZqbgZeb�k_kkbx�j_]bkljZpbb��ijh^he`Zxsmxky��

fbg��DZd�b�\�ij_^u^ms_f�l_kl_��j_]bkljbjh\Zeb�aZlZb\Zgb_� �FRZ���i_j_f_s_-
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gby��MOVE��b�ihiuldb�ijhclb�kd\hav�kl_deh��(SC)��LZd`_��fu�j_]bkljbjh\Zeb

h[s__�\j_fy�jZaebqguo�Z]j_kkb\guo�Zdlh\��Z]j_kkb\guf�^_fhgkljZpbyf�b�mdm-

kZf� hlh[jZ`_gby�� Z� lZd`_� \j_fy� ^h� i_j\h]h� \aZbfh^_ckl\by� k� a_jdZehf��<k_

hkh[b�ijb[eb`Zebkv�b�\aZbfh^_ckl\h\Zeb�kh�k\hbfb�a_jdZevgufb�hljZ`_gby-

fb�

bdjZ

ij_^eb�

qbgdb

� ^_gv

wdah]_g�

iblZgby

�� ^_gv

wdah]_g�

iblZgby

�� ^_gv

wdah]_g�

iblZgby

Hldjulh_

ihe_

Bgki_d�

pby gh\hc

ju[u

L_kl k

a_jdZehf

$� Ko_fZ l_klbjh\Zgby

I_j\uc

km[l_kl

Hldjulb_

^\_jpu

\ureZ"

<ljhc

km[l_kl

i_j_f_�

s_gb_ \

hlk_d

^Z

g_l

%� Bgki_dpby gh\hc ju[u

Jbkmghd 10. Ko_fZ wdki_jbf_glh\ ih bamq_gbx l_fi_jZf_glZ b hkh[_gghkl_c

aZ[hlu h ihlhfkl\_ m q_jghihehkhc pboeZahfu



– 103 –

4.2.2.3 KlZlbklbq_kdbc�ZgZeba

>ey� ZgZebaZ� p_gamjbjh\Zgguo� ^Zgguo� bkihevah\Zeb� jZkrbj_gb_� DjZmkZ

(Krauth, ������ ^ey� djbl_jby� dhwnnbpb_glZ� dhjj_eypbb� KibjfwgZ�� <� kemqZyo

g_[hevrh]h�h[t_fZ�\u[hjdb��1� ����b������\uqbkeyeb������^h\_jbl_evgu_�bg-

l_j\Zeu��Brown & Benedetti, 1977��b�lhqgu_�agZq_gby�P, hkgh\Zggu_�gZ�hp_gd_

f_lh^hf�Fhgl_�DZjeh��AgZq_gby�P \�[hevrbgkl\_�kemqZ_\�[ueb�^\mklhjhggb-

fb�� H^gZdh�� ijb� ZgZeba_� ZkkhjlZlb\gh]h� kiZjb\Zgby�� fu� bkihevah\Zeb

h^ghklhjhggb_� djbl_jbb�� Wlh� [ueh� \iheg_� h[hkgh\Zgh�� ihkdhevdm� iheh`b-

l_evgu_� k\yav�h`b^ZeZkv�� Z�h[gZjm`_gb_� hljbpZl_evghc� dhjj_eypbb�[ueh�[u

g_bgl_jij_lbjm_fuf�b�dhgp_ilmZevgh� wd\b\Ze_glgh�g_agZqbfuf� j_amevlZlZf

(Kimmel 1957).

Dhwnnbpb_glu� gZ^_`ghklb� ZevnZ� Djhg[ZoZ� �Nunnally, 1967; Wherry

������[ueb�\uqbke_gu�^ey�hp_gdb�klZ[bevghklb�b�mklhcqb\hklb�ih\_^_gq_kdbo

ihdZaZl_e_c��>ey�nZdlhjgh]h�ZgZebaZ��fu�bkihevah\Zeb�Ze]hjblf�0,15(6��ijb

dhlhjhf� gZqZevgu_� hp_gdb�nZdlhjguo� gZ]jmahd� ih^\_j]Zebkv� bl_jZpbyf� ^ey

mf_gvr_gby�kmff�d\Z^jZlh\�hklZldh\��;ueb�bkihevah\Zgu�ke_^mxsb_�f_lh^u

\jZs_gby�nZdlhjguo�hk_c��ghjfZebah\Zgguc�<ZjbfZdk��IjhfZdk��ijyfhc�H[-

ebfbg�� Z� lZd`_� b_jZjobq_kdh_� \jZs_gb_� Mwjjb� �:KHUU\�� ������� Dhebq_kl\h

nZdlhjh\� hp_gb\Zeb� k� ihfhsvx� djbl_jby� DZca_jZ� �kh[kl\_ggu_� agZq_gby

[hevr_�����ih�djbl_jbx�hlk_b\Zgby�DwllweeZ��Z�lZd`_�f_lh^hf�iZjZee_evgh]h

ZgZebaZ�Fhgl_�DZjeh��=ZLFN�	�9HOLFHU���������ijb�dhlhjhf�\�dZ`^hf�kemqZ_�bk-

ihevah\Zehkv�����kemqZcguo�\u[hjhd�
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4.2.3 J_amevlZlu�bkke_^h\Zgbc

4.2.3.1 Bg^b\b^mZevgu_�jZaebqby�jh^bl_evkdh]h�ih\_^_gby

Bg^b\b^mZevgu_�jZaebqby�\�h[_ki_q_gbb�ihlhfkl\Z�dhjfhf��qZklhlZ�jh^bl_ev-

kdh]h� \afmqb\Zgby� km[kljZlZ, fin digging�� hdZaZebkv� \ukhdh� mklhcqb\ufb� ih

iylb�klZ^byf�jZa\blby�ihlhfkl\Z� �dhwnn��gZ^_`ghklb�ZevnZ�Djhg[ZoZ = 0.92),

ijbq_f�m�kZfhd�mklhcqb\hklv�[ueZ�g_kdhevdh�\ur_��ZevnZ� �������q_f�m�kZfph\

�ZevnZ� ��������:gZeh]bqgh��ijhp_gl�\j_f_gb�Zdlb\ghklb�ihdZaZe�^hklZlhqgmx

mklhcqb\hklv��ZevnZ� ������^ey�h[t_^bg_gghc�\u[hjdb�������m�kZfph\�b������m

kZfhd���Wlh�iha\hebeh�Z]j_]bjh\Zlv�wlb�ihdZaZl_eb�ih�iylb�klZ^byf�jZa\blby

ihlhfkl\Z�� qlh� ^Zeh� ^\_� dhfihablgu_� i_j_f_ggu_:� kmffZjgmx� qZklhlm� jh^b-

l_evkdh]h�\afmqb\Zgby�km[kljZlZ�b�kmffZjgmx�jh^bl_evkdmx�Zdlb\ghklv��Wlb

ihdZaZl_eb�� g_� dhjj_ebjh\Zeb�f_`^m� kh[hc�� h^gZdh� �3!������Bgl_j_kgh� hlf_-

lblv�� qlh� kmffZjgZy� qZklhlZ� jh^bl_evkdh]h� \afmqb\Zgby� km[kljZlZ (ρ = 0.59,

����^h\��bgl_j\Ze�� ����� ±� ������1 ���� 3 �������b�kmffZjgZy�jh^bl_evkdZy� Zd-

lb\ghklv��ρ� �����������^h\��bgl_j\Ze�������±�������1 ����3 ��������kms_kl\_ggh

dhjj_ebjh\Zeb�f_`^m�kZfpZfb�b�kZfdZfb�\�iZjZo��Lh�_klv�h[Z�jh^bl_ey�\�ij_-

^_eZo�iZju�\_eb�k_[y�koh^guf�h[jZahf�

Ihkdhevdm�ijhp_gl�hl�\j_f_gb��ijh\_^_ggh]h�\[ebab�\u\h^dZ�bf_e�g_-

ghjfZevgh_� jZkij_^_e_gb_� b� \dexqZe� kbevgh� hldehgyxsb_ky� gZ[ex^_gby�

i_j\hgZqZevgu_� agZq_gby� wlhc� i_j_f_gghc� [ueb� ij_h[jZah\Zggu_� d� jZg]Zf�

Bg^b\b^mZevgu_� jZaebqby� ih� wlhfm� ihdZaZl_ex� [ueb�f_g__� klZ[bevgu� �Zev-

nZ =�������� Djhf_� lh]h�� ohly� m� kZfhd� dhwnnbpb_gl� ZevnZ� ^hklb]Ze� agZq_gby

������bg^b\b^mZevgu_�jZaebqby�[ueb�g_�mklhcqb\ufb�m�kZfph\� �ZevnZ = 0.27).
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Ihwlhfm�ijhp_^mjZ�Z]j_]bjh\Zgby�^Zgguo�[ueZ�g_p_e_khh[jZagZ��Dhjj_eypbb

f_`^m�kZfpZfb�b�kZfdZfb�\�wlhf�ih\_^_gbb�^hklb]Zeb�klZlbklbq_kdhc�agZqb-

fhklb� lhevdh� gZ� klZ^bb� jZa\blby� ihlhfkl\Z� �� ^gy� wdah]_ggh]h� iblZgby

(ρ =�����������^h\��bgl_j\Ze�������±�������1 ����3 �������b����^g_c�wdah]_ggh]h

iblZgby (ρ =�����������^h\��bgl_j\Ze�������±�������1 ����3 �������

4.2.3.2 OZjZdl_jbklbdb�l_fi_jZf_glZ�q_jghihehkuo�pboeZahf

<hk_fv�ih\_^_gq_kdbo�i_j_f_gguo��kf��LZ[e������ihemq_gguo�\�l_kl_�hldjulh-

]h�ihey� b� bgki_dpbhgghf� l_kl_�� [ueb� ih^\_j]gmlu�nZdlhjghfm� ZgZebam��>ey

lh]h��qlh[u�klZ[bebabjh\Zlv�fZljbpm�dhjj_eypbc��hgb�[ueb�ij_h[jZah\Zggu_�d

jZg]Zf�� JZg]h\h_� ij_h[jZah\Zgb_� dhg\_jlbjm_l� dhwnnbpb_glu� dhjj_eypbb

IbjkhgZ�\�dhjj_eypbb�KibjfwgZ��qlh�[u\Zxl�p_e_khh[jZagh�\�g_dhlhjuo�kem-

qZyo� �kf�� Atkinson, 1988��� <uqbke_gb_� bg^_dkh\� nZdlhjghc� Z^_d\Zlghklb

(Dziuban & Shirkey, 1974���ihdZaZeh��qlh�fZljbpZ�dhjj_eypbc�[ueZ�^hklZlhqgh

klZ[bevgZ� ^ey� nZdlhjgh]h� ZgZebaZ� �bg^_dk� Z^_d\Zlghklb� DZca_jZ�F_c_jZ�

HedbgZ = ������djbl_jbc�kn_jbqghklb�;Zjle_llZ� χ2
28

=263.37, P<0.0001).

<k_�ljb�djbl_jby�mdZaZeb�gZ�lh��qlh�^he`gu�[ulv�ba\e_q_gu�^\Z�nZdlh-

jZ��Wlb�nZdlhju� h[tykgyeb� ���� h[s_c� \ZjbZpbb��Hjlh]hgZevgu_�nZdlhjgu_

gZ]jmadb�ihke_�<ZjbfZdk�\jZs_gby�ij_^klZ\e_gu�\�LZ[ebp_�����I_j\uc�nZdlhj

[ue�[hevr_�\k_]h�k\yaZg�k�Zdlb\ghklvx�b�aZlZb\Zgb_f�\�hldjulhf�ihe_��\�i_j-

\hf� km[l_kl_� bgki_dpbhggh]h� l_klZ� �\� hlkmlkl\bb�gh\hc� ju[u�� b�� \�f_gvr_c

kl_i_gb��\�ijbkmlkl\bb�gh\hc�ju[u��AZlZb\Zgb_�b�Zdlb\ghklv�\h�\lhjhf�km[l_k-

l_� bgki_dpbhggh]h� l_klZ� bf_eb� gZb[hevrb_� gZ]jmadb� gZ� \lhjhc� nZdlhj�
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Khhl\_lkl\_ggh��wlb�ih\_^_gq_kdb_�nZdlhju�fh]ml�bgl_jij_lbjh\Zlvky�dZd�AZ-

lZb\Zgb_±Zdlb\ghklv� b� :dlb\ghklv�bgki_dpby�aZlZb\Zgb_�� <� dhkhm]hevguo

\jZs_gbyo�� h^gZdh��nZdlhju� agZqbl_evgh� g_]Zlb\gh� dhjj_ebjh\Zeb� �f_`nZd-

lhjgu_� dhjj_eypbb:� IjhfZdk� ������� H[ebfbg� �������� Ihwlhfm� fZljbpZ

nZdlhjguo�gZ]jmahd�[ueZ�lZd`_�ih^\_j]gmlZ�b�b_jZjobq_kdhfm�\jZs_gbx��qlh

ijb\_eh�d�\u^_e_gbx�nZdlhjZ�\lhjh]h�ihjy^dZ��\�wlhf�\jZs_gbb��f_`nZdlhj-

gZy�dhjj_eypby�[ueZ� ��������Wlhl� h[sbc�nZdlhj�fh`_l�bgl_jij_lbjh\Zlvky� \

l_jfbgZo� h[s_]h� lhjfh`_gby� ih\_^_gby� �\Z`gh� hlf_lblv�� qlh� wlhl�nZdlhj� \

gZb[hevr_c�kl_i_gb�hljZ`Ze�aZlZb\Zgb_���Z�lZd`_�h[s_c�kf_ehklb�

LZ[ebpZ�11.�NZdlhjguc�ZgZeba�ihdZaZl_e_c�ih\_^_gby�pboeZahf

<ZjbfZdk�\jZs_gb_ B_jZjobq_kdh_
\jZs_gb_

AZlZb\Zgb_±Zd-

lb\ghklv

:dlb\ghklv�

bgki_dpby�

aZlZb\Zgb_

H[sbc�nZdlhj
(h[sZy�kf_-

ehklv)

AZlZb\Zgb_�\�hldjulhf
ihe_

0.51* -0.05 -0.33

AZlZb\Zgb_�1 0.97* -0.24 -0.71*

I_j_f_s_gby�1 -0.85* 0.11 0.56*

I_j_f_s_gby�1 -0.59* 0.29 0.52*

AZlZb\Zgb_�2 0.29 -0.95* -0.73*

I_j_f_s_gby�2 -0.41* 0.71* 0.66*

I_j_f_s_gby�2 -0.40* 0.56* 0.56*

Bgki_dpby�gh\hc�ju[u�2 0.10 0.74* 0.37

1 I_j\uc�km[l_kl�bgki_dpbhggh]h�l_klZ; 2 <lhjhc�km[l_kl�bgki_dpbhggh]h�l_klZ

(bgki_dpby�gh\hc�ju[u); * bgl_jij_lZ[_evgu_�nZdlhjgu_�gZ]jmadb

Ki_pbZevguc� ZgZeba� ihdZaZe�� qlh�nZdlhjgu_� kljmdlmju� m� hlg_j_klb\-

rboky� b� g_� hlg_j_klb\rboky� ]jmii� lZd`_� dZd� m� kZfph\� b� kZfhd� [ueb

kh\_jr_ggh� b^_glbqgu�� agZq_gby� g_kdhevdbo� dhwnnbpb_glh\� khhl\_lkl\by



– 107 –

nZdlhjh\��dhwnn��bg\ZjbZglghklb�:ofZ\ZZju��dhwnn��khhl\_lkl\by�LZd_jZ��dh-

wnn�� dhjj_eypbb� IbjkhgZ�� dhwnnbpb_gl� DZca_jZ�Omgdb�;bZgqbgb�� Z� lZd`_

kj_^gbc�dhkbgmk�DZca_jZ�Omgdb�;bZgqbgb��kf��Wherry, 1984 and Barrett, 1986)

ij_\ukbeb�������LZdbf�h[jZahf��nZdlhjguc�ZgZeba�h[s_c�\u[hjdb��\dexqZx-

sbc� kZfph\� b� kZfhd�� Z� lZd`_� hlg_j_klb\rboky� b� g_hlg_j_klb\rboky� hkh[_c�

[ue�gZb[he__�mf_kl_g��;ueb�\uqbke_gu�hp_gdb�nZdlhjguo�rdZe� �j_]j_kkbhg-

gu_� hp_gdb� ^ey� ^\mo� <ZjbfZdk�nZdlhjh\� b� nZdlhjZ� \lhjh]h� ihjy^dZ�� ^ey

bkihevah\Zgby�bo�\�ihke_^mxs_f�ZgZeba_�^Zgguo�

<j_fy ^h�\uoh^Z�\�bgki_dpbhgguc�hlk_d�dhjj_ebjh\Zeh�dZd� k�i_j\bq-

gufb� lZd� b� k� h[sbf�nZdlhjZfb� �djbl_jbc�DjZmkZ: AZlZb\Zgb_±Zdlb\ghklv:

W = 18556, P=0.000; :dlb\ghklv�bgki_dpby�aZlZb\Zgb_: W = -8632, P=0.068;

h[sbc�nZdlhj: W = -20554, P=0.000���Lh�`_�kZfh_�bf_e�f_klh�b�^ey�\j_f_gb�^h

ijb[eb`_gby� d� gh\hc� ju[_� �djbl_jbc� DjZmkZ: AZlZb\Zgb_±Zdlb\ghklv:

W = 10238, P=0.034; :dlb\ghklv�bgki_dpby�aZlZb\Zgb_: W = -18046, P=0.000;

h[sbc� nZdlhj: W = -18310, P=0.000��� Lh� _klv� Zdlb\gu_� b� g_aZlhjfh`_ggu_

hkh[b�[uklj__�\oh^beb�\�g_ba\_klgmx�kj_^m�b�ijb[eb`Zebkv�d�g_agZdhfhc�ju-

[_�

NZdlhjguc� ZgZeba� r_klb� ihdZaZl_e_c� ih\_^_gby� \� l_kl_� k� a_jdZehf

�\j_fy�^h�i_j\h]h�\aZbfh^_ckl\by�k�a_jdZehf��aZlZb\Zgb_��i_j_f_s_gb_��ba[_-

]Zgb_�� ^_fhgkljZpbb� b� dmkZgb_��� ijh\_^_gguc� k� bkihevah\Zgb_f

\ur_mihfygmlhc�f_lh^heh]bb��\uy\be�^\Z�nZdlhjZ��H^gZdh�fZljbpZ�dhjj_ey-

pbc� bf_eZ� gbadmx� Z^_d\Zlghklv� �bg^_dk� Z^_d\Zlghklb� DZca_jZ�F_c_jZ�

HedbgZ =������� djbl_jbc� ;Zjle_llZ: χ2
15

 = 66.55, P < 0.001; hlg_j_klb\rZyky

]jmiiZ: bg^_dk� Z^_d\Zlghklb� DZca_jZ�F_c_jZ�HedbgZ = 0.28, dhjj_eypbhggZy
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fZljbpZ� g_� [ueZ� iheh`bl_evgh� hij_^_e_gghc� \� g_hlg_j_klb\r_cky� ]jmii_� b

h[jZlgZy�_c�fZljbpZ�g_�fh]eZ�[ulv�\uqbke_gZ���ihwlhfm�nZdlhjguc�ZgZeba�ih-

dZaZl_e_c�ih\_^_gby�ju[�\�l_kl_�k�a_jdZehf�g_�fh]�[ulv�ijh\_^_g�

<j_fy�^h�ijb[eb`_gby�d�a_jdZem�agZqbfh�dhjj_ebjh\Zeh�k�h[sbf�nZd-

lhjhf� –� aZlhjfh`_ggu_� hkh[b� bf_eb� l_g^_gpbx� ihdZau\Zlv� [hevr__� \j_fy

(ρ =��������1 ����3 �������gh�i_j\bqgu_�nZdlhju�ihdZaZeb�ebrv�ih]jZgbqguc

mjh\_gv�agZqbfhklb��3 <��������Djhf_�lh]h��hkh[b��g_�j_rZxsb_ky�[ukljh�ijb-

[ebablvky� d� a_jdZem�� lZd`_� dhe_[Zebkv� b� ijb� \oh^_� \� bgki_dpbhgguc� hlk_d

�djbl_jbc�DjZmkZ��: =��������3 ��������gh�g_�ijb�ijb[eb`_gbb�d�gh\hc�ju[_

�djbl_jbc�DjZmkZ��: = ������ 3 ��������GZdhg_p�� dmkZgb_� a_jdZevgh]h� hljZ`_-

gby�b�^_fhgkljZpbb�gZ�g_]h�g_�[ueb�k\yaZgu�k�ih\_^_gq_kdbfb�nZdlhjZfb�b

\j_f_g_f�^h�ijb[eb`_gby�d�a_jdZem��\k_�3!������Wlh�bf_eh�f_klh��b�lh]^Z��dh-

]^Z�ZgZeba�dhjj_eypbc�[ue�ijh\_^_g�hl^_evgh�^ey�kZfph\�b�kZfhd�

4.2.3.3 Iheh\u_�jZaebqby�\�ijhnbeyo�ih\_^_gby�pboeZahf

>bki_jkbhgguc� ZgZeba� (ANOVA) ih� fh^_eb� ih\lhjguo� baf_j_gbc� �ihe� dZd

\gmljb�km[t_dlguc�nZdlhj�^ey�dhgljhey�hlghr_gbc�\gmljb�iZj�ju[��ihdZaZe

agZqbfuc�wnn_dl�iheZ� �kZfdb�[ueb�[he__�Zdlb\gu�b�f_g__� aZlhjfh`_gu�q_f

kZfpu��gh�g_�g_j_klh\hc�]jmiiu�gZ�h[sbc�nZdlhj��ihe��)1,21 ������3 �������g_-

j_klh\Zy� ]jmiiZ�� )1,21 ������ 3 ������\aZbfh^_ckl\b_�� )1,21 ������ 3 �������Lh�`_

kZfh_� gZ[ex^Zehkv� b� ^ey� ^\mo� i_j\bqguo� nZdlhjh\�� ohly� iheh\u_� jZaebqby

^hklb]eb� lhevdh� ih]jZgbqgh]h� mjh\gy� agZqbfhklb� �AZlZb\Zgb_±Zdlb\ghklv:

F1,21=3.60, P=0.071; :dlb\ghklv�bgki_dpby�aZlZb\Zgb_: F1,21 ������ 3 ��������<
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l_kl_�k�a_jdZehf��kZfdb�hlebqZebkv�agZqbl_evgh�[he__�\ukhdbf�mjh\g_f�dmkZ-

gby�q_f�kZfpu� �ihe��)1,21 ������3 �������g_j_klh\Zy�]jmiiZ��)1,21=0.44, P=0.51;

\aZbfh^_ckl\b_��)1,21 ������3 �������H^gZdh��g_�bf_ehkv�jZaebqbc�f_`^m�iheZ-

fb� b� g_j_klh\ufb� ]jmiiZfb� \� ^_fhgkljZpbyo� �\k_� 3!������ Wlb� j_amevlZlu

kh]eZkmxlky� k�ij_^r_kl\mxsbfb�^Zggufb� �gZij��Cole et al. 1980�� mdZau\Zx-

sbfb�gZ�lh��qlh�kZfdb�q_jghihehkhc�pboeZahfu�[he__�kf_eu_�b�Z]j_kkb\gu_

q_f�kZfpu�

4.2.3.4 L_fi_jZf_gl�b�jZaf_j�l_eZ

Hlg_j_klb\rb_ky�ju[u�bf_eb� agZqbl_evgh�[hevrbc� jZaf_j� l_eZ�q_f�g_hlg_-

j_klb\rb_ky� �kZfpu�� 8 ���� 3 ������� kZfdb�� 8 ��� 3 �������� djbl_jbc�FZggZ�

Mblgb���Bo�klZg^ZjlgZy�^ebgZ�b�ih\_^_gq_kdb_�nZdlhju�dhjj_ebjh\Zeb��h^gZ-

dh� lhevdh�m� kZfph\� �\k_� 3!�����m� kZfhd���<�hlg_j_klb\r_cky� ]jmii_�[hevrb_

kZfpu� bf_eb� [he__� gbadb_� agZq_gby� nZdlhjZ� :dlb\ghklv�bgki_dpby�

aZlZb\Zgb_ (ρ =������������^h\��bgl_j\Ze��������±��������1 ����3 ��������H^gZdh�

\�g_hlg_j_klb\r_cky�]jmii_�[hevrb_�kZfpu�bf_eb�[he__�gbadb_�agZq_gby�nZd-

lhjZ�AZlZb\Zgb_±Zdlb\ghklv (ρ =������������^h\��bgl_j\Ze��������±��������1 ���

3 �������b�[he__�\ukhdb_�agZq_gby�h[s_]h�nZdlhjZ� �ρ =�����������^h\��bgl_j-

\Ze�� ����� ±� ������ 1 ���� 3 �������� Wlhl� ijhlb\hj_qb\uc� j_amevlZl� ^h\hevgh

keh`gh�bgl_jij_lbjh\Zlv��>jm]b_�i_j_f_ggu_�g_�[ueb�k\yaZgu�kh�klZg^Zjlghc

^ebghc�ju[��\k_�3!������
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4.2.3.5 K\yav�f_`^m�l_fi_jZf_glhf�b�jh^bl_evkdbf�ih\_^_gb_f

Bf_ehkv�^h\hevgh�g_fgh]h� klZlbklbq_kdb� agZqbfuo� dhjj_eypbc�f_`^m� ih\_-

^_gq_kdbfb�nZdlhjZfb�b�jh^bl_evkdbf�ih\_^_gb_f�b�hgb�hdZaZebkv�aZ\bkbfu

hl� iheZ� hkh[_c�� KmffZjgZy� qZklhlZ� jh^bl_evkdh]h� \afmqb\Zgby� km[kljZlZ� g_

dhjj_ebjh\ZeZ�k�ih\_^_gq_kdbfb�nZdlhjZfb��3!������gh�ihdZaZeZ�kms_kl\_ggmx

k\yav�k�bgki_dpb_c�gh\hc�ju[u��ρ =�����������^h\��bgl_j\Ze�������±�������1 ���

3 �������b�qZklhlhc�dmkZgby�\�l_kl_�k�a_jdZehf��ρ =������������^h\��bgl_j\Ze���

������±��������1� �����3 �������m�kZfph\��3!����m�kZfhd��

KmffZjgZy�jh^bl_evkdZy�Zdlb\ghklv� agZqbl_evgh�dhjj_ebjh\ZeZ�k�nZd-

lhjhf� :dlb\ghklv�bgki_dpby�aZlZb\Zgb_� m� kZfph\� �ρ =�������� ���� ^h\�

bgl_j\Ze�� ������ ±� ������� 1�  � ���� 3 ������� gh� k� nZdlhjhf� AZlZb\Zgb_±Zdlb\-

ghklv� m� kZfhd� �ρ =�������� ���� ^h\�� bgl_j\Ze�� ������ ±� ������� 1�  � ���� 3 �������

H^gZdh�� b� m� kZfph\� b� m� kZfhd� jh^bl_evkdh_� i_j_^\b`_gb_� bf_eh� l_g^_gpbx

[ulv� k\yaZgguf� k� aZlZb\Zgb_f� \� l_kl_� hldjulh]h� ihey� �kZfpu��ρ= -0.57, 95%

^h\��bgl_j\Ze���������±��������1� �����3 �������kZfdb��ρ =������������^h\��bgl_j-

\Ze�� ������ ±� ������ 1�  � ���� 3 ������� h[Z� iheZ� \f_kl_�ρ = -0.57, N=26, P=0.003).

Bf_eZkv�lZd`_�kms_kl\_ggZy�hljbpZl_evgZy�dhjj_eypby�f_`^m�kmffZjghc�jh-

^bl_evkdhc�Zdlb\ghklvx�b�Z]j_kkb\gufb�^_fhgkljZpbyfb�gZ�a_jdZeh�m�kZfph\

(ρ =�������� ���� ^h\�� bgl_j\Ze�� ������ ±� ������� 1�  � ���� 3 ������� gh� g_� m� kZfhd

(P>0.5).

Hlghr_gby� f_`^m� nZdlhjZfb� l_fi_jZf_glZ� b� \j_f_g_f� ijh\_^_gguf

\[ebab�\u\h^dZ�aZ\bk_eb�hl�klZ^bb�\u\h^dZ��\Z`gh�hlf_lblv��qlh�wlhl�ihdZaZ-

l_ev�g_�[ue� mklhcqb\uf� \�ij_^_eZo� j_ijh^mdlb\gh]h�pbdeZ���M� kZfhd�� \j_fy
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ijh\_^_ggh_�hdheh�\u\h^dZ�gZ�klZ^bb���^gy�wdah]_ggh]h�iblZgby�[ueh�hljbpZ-

l_evgh� k\yaZgh� k� nZdlhjhf� AZlZb\Zgb_±Zdlb\ghklv (ρ =�������� ���� ^h\�

bgl_j\Ze��������±��������1� �����3 �������3�!�����m�kZfph\��b�gbdZdhc�dhjj_eypbb

g_� gZ[ex^Zehkv� gZ� ^jm]bo� klZ^byo� �3!� ������ NZdlhj� :dlb\ghklv�bgki_dpby�

aZlZb\Zgb_�dhjj_ebjh\Ze�kh�\j_f_g_f�hdheh�\u\h^dZ�gZ� klZ^bb�jZa\blby�ih-

lhfkl\Z� 17 ^g_c� wdah]_ggh]h� iblZgby� m� kZfhd� �ρ =������� ���� ^h\�� bgl_j\Ze�

����±������1 ���� 3 ��������KZfpu�^_fhgkljbjh\Zeb�lm�`_� l_g^_gpbx� �ρ=0.47,

���� ^h\�� bgl_j\Ze�� �����±������ 1 ���� 3 ������� lZd�� qlh� dhjj_eypby� hdZaZeZkv

agZqbfhc�^ey�h[t_^bg_gghc�\u[hjdb��ρ ������1 ����3 ��������Djhf_�lh]h��[h-

e__� Z]j_kkb\gu_� �[hevrZy� qZklhlZ� dmkZgby�� jh^bl_eb� bf_eb� l_g^_gpbx

ijh\h^blv�[hevr_�\j_fy�\^Zeb�hl�bo�\u\h^dZ��gh�lhevdh�gZ�klZ^bb�\u\h^dZ���

^g_c� wdah]_ggh]h�iblZgby� �kZfpu��ρ = -0.59, 9���^h\��bgl_j\Ze�� ������ ±� ������

1 ���� 3 ������� kZfdb�� ρ = -0.67, 9��� ^h\�� bgl_j\Ze�� ����� – -0.29, N=13,

P=0.013).

4.2.3.6 :kkhjlZlb\gh_�kiZjb\Zgb_�ih�jZaf_jZf�l_eZ�b�nZdlhjZf

l_fi_jZf_glZ

<� hlg_j_klb\r_cky� ]jmii_�pboeZahf� [ueh� h[gZjm`_gh� agZqbl_evgh_� ZkkhjlZ-

lb\gh_� kiZjb\Zgb_� ju[� kh]eZkgh� jZaf_jZf�bo� l_eZ� �LZ[e�� ����� [he__� djmigu_

kZfpu� bf_eb� l_g^_gpbx�nhjfbjh\Zlv� iZju� kiZjb\Zlvky� k� djmigu_� kZfdZfb�

Djhf_�lh]h��f_gvrb_��ohly�b�klZlbklbq_kdb�agZqbfu_�dhjj_eypbb�[ueb�gZc^_-

gu� f_`^m� nZdlhjZfb� l_fi_jZf_glZ� kZfph\� b� kZfhd� \� iZjZo� �kf�� LZ[e�� ����

<j_fy�^h�\uoh^Z�\�gh\mx�kj_^m��djbl_jbc�DjZmkZ��:� ������3 �������b�\j_fy�^h
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ijb[eb`_gby�d�a_jdZem��ρ = 0.52, 9���^h\��bgl_j\Ze������±������1 ����3 ������

lZd`_�dhjj_ebjh\Zeb�f_`^m�iheZfb�

H^gZdh��g_� [ueh� h[gZjm`_gh� ZkkhjlZlb\gh]h� kdj_sb\Zgby� ih� \j_f_gb

^h� ijb[eb`_gby� d� gh\hc� ju[_� b� ihdZaZl_eyf� Z]j_kkbb� �3!�������Kh\_jr_ggh

^jm]Zy�dZjlbgZ�gZ[ex^ZeZkv�\�g_hlg_j_klb\r_cky�]jmiiu�ju[��<� wlhc� ]jmii_

g_� [ueh� gbdZdbo� ijbagZdh\� ZkkhjlZlb\gh]h� kdj_sb\Zgby�� gb� ih� klZg^Zjlghc

^ebg_��gb�ih�ih\_^_gq_kdbf�ihdZaZl_eyf��LZ[e������

LZ[ebpZ�12.�Dhwnnbpb_glu�dhjj_eypbb�KibjfwgZ�f_`^m�ihdZaZl_eyfb�kZfph\

b�kZfhd�\�iZjZo

ρ ����^h\��bg-
l_j\Ze�ρ

P

Hlg_j_klb\rb_ky�hkh[b�(N=13)

KlZg^ZjlgZy�^ebgZ 0.91 0.83 – 0.99 0.000

AZlZb\Zgb_±Zdlb\ghklv 0.57 0.22 – 0.91 0.029

:dlb\ghklv�bgki_dpby�aZlZb\Zgb_ 0.06 -0.59 – 0.71 0.436

H[sbc�nZdlhj 0.49 -0.07 – 1.00 0.047

G_hlg_j_klb\rb_ky�hkh[b�(N=10)

KlZg^ZjlgZy�^ebgZ 0.03 -0.78 – 0.84 0.470

AZlZb\Zgb_±Zdlb\ghklv 0.03 -0.54 – 0.60 0.473

:dlb\ghklv�bgki_dpby�aZlZb\Zgb_ -0.02 -0.77 – 0.73 0.486

H[sbc�nZdlhj -0.31 -0.90 – 0.28 0.193

GZ[ex^Z_fh_�ZkkhjlZlb\gh_�kdj_sb\Zgb_�hlg_j_klb\rboky�ju[�kh]eZk-

gh� nZdlhjZf� l_fi_jZf_glZ� g_� fh`_l� jZkkfZljb\Zlvky� ijhklh� dZd� ih[hqguc

ijh^mdl� ZkkhjlZlb\ghklb� \� khhl\_lkl\bb� k� jZaf_jhf� l_eZ�� ihkdhevdm� nZdlhj

AZlZb\Zgb_±Zdlb\ghklv� �ih�dhlhjhfm�lZdZy�ZkkhjlZlb\ghklv�[ueZ�hq_\b^gZ��

g_�dhjj_ebjh\Ze�kh�klZg^Zjlghc�^ebghc�ju[��H[sbc�nZdlhj�lZd`_�g_�[ue�k\y-



– 113 –

aZg�k�jZaf_jhf�ju[u�gh�l_f�g_�f_g__�ju[u�^_fhgkljbjh\Zeb�ih�g_fm�^hklh-

\_jgmx� ZkkhjlZlb\ghklv�� Djhf_� lh]h�� dhwnnbpb_glu� qZklghc� dhjj_eypbb

KibjfwgZ�� hldhjj_dlbjh\Zggu_�^ey� hlghr_gbc� kh� klZg^Zjlghc� ^ebghc�� [ueb

jZ\gu�^ey�nZdlhjZ�AZlZb\Zgb_±Zdlb\ghklv� ������^ey�h[s_]h�nZdlhjZ� ������b

^ey�\j_f_gb�^h�ijb[eb`_gby�d�a_jdZem������

4.2.4 H[km`^_gb_�j_amevlZlh\

4.2.4.1 NZdlhju�l_fi_jZf_glZ�q_jghihehkhc�pboeZahfu

Wlb�j_amevlZlu�ij_^klZ\eyxl�kh[hc�^h[Z\e_gb_�d�\hajZklZxs_c�ebl_jZlmj_�ih

bg^b\b^mZevguf� jZaebqbyf� ih\_^_gby� jZaguo� \b^h\� �Slater, 1981; Stevenson-

Hinde, 1983; Clark & Ehlinger, 1987; Francis, 1990; Benus et al., 1991; Magurran,

1993; Wilson et al., 1994; Budaev, 1997; Gosling, 1998���;ueh�hlf_q_gh��qlh�g_dh-

lhju_� ih\_^_gq_kdb_� oZjZdl_jbklbdb� koh^gu� m� jZaguo� \b^h\� �Mather &

Anderson, 1993, Wilson et al., 1994; Budaev, 1997���GZijbf_j��lZdZy�oZjZdl_jb-

klbdZ�dZd�kf_ehklv-im]eb\hklv�gZc^_g�m�jZaguo�\b^h\�`b\hlguo��Wilson et al.,

1994).

G_^Z\gh�� h^gZdh�� g_kdhevdh� bkke_^h\Zgbc� �Wilson et al., 1994; Reed &

Pizzimenti, 1995; Coleman & Wilson, 1998��ih^\_j]eb�khfg_gbx��^_ckl\bl_evgh

eb�bg^b\b^mZevgu_�jZaebqby�ijhy\eyxlky�mklhcqb\h�\�jZaguo�kblmZpbyo��GZ-

rb� j_amevlZlu� k\b^_l_evkl\mxl� h� lhf�� qlh� bg^b\b^mZevgu_� jZaebqby� \

kblmZpbb�gh\bagu�b�jbkdZ��fh]ml�jZkkfZljb\Zlvky�gZ�g_kdhevdbo�mjh\gyo�b�fh-

]ml� [ulv� h[sbfb� beb� ki_pbnbq_kdbfb� \� aZ\bkbfhklb� hl� mjh\gy� ZgZebaZ�

G_kfhljy� gZ� lh�� qlh� [ueb� ba\e_q_gu� ^\Z� jZaguo� kblmZpbhggh�ki_pbnbqguo
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nZdlhjZ�� [ueh� lZd`_� hq_\b^gh� kms_kl\h\Zgb_� _^bgkl\_ggh]h� nZdlhjZ� [he__

\ukhdh]h� ihjy^dZ�� kdhj__� \k_]h� hljZ`Zxs_]h� h[sbc� kljZo�� >_ckl\bl_evgh�

we_f_glu�ih\_^_gby�k\yaZggu_�k�jZaebqgufb�fhlb\Zpbyfb�fh]ml�ih^Z\eylvky

kljZohf��Russell, 1979; Boissy, 1995���H^gZdh��ih\_^_gb_�ju[�\�kblmZpbb�gh\ba-

gu� b� jbkdZ� ihdZaZeh� hlghkbl_evgh� keZ[u_� dhjj_eypbb� _]h� k� ih\_^_gb_f� \

^jm]bo�kblmZpbyo��lZdbo�dZd�Z]j_kkby�b�jh^bl_evkdZy�aZ[hlZ�

QZklh�gZ[ex^Z_lky��qlh�iZkkb\gZy�j_Zdpby (behavioural inhibition) b�im]-

eb\hklv� hljbpZl_evgh� dhjj_ebjmxl� k� Z]j_kkb\ghklvx� �gZij�� Carlstead 1981;

Tulley & Huntingford 1988, Budaev 1997; see also Archer 1988���GZrb�j_amevlZlu

mdZau\Zxl�gZ� lh��qlh� wlb�ih\_^_gq_kdb_� l_g^_gpbb�fh]ml�[ulv�gbdZd�g_� k\y-

aZggu� m� q_jghihehkuo� pboeZahf�� Wlh� \_jhylgh� k\yaZgh� k� gZrbf

bkihevah\Zgb_f�l_klZ�k�a_jdZehf�±�\�hlebqb_�hl�fgh]bo�^jm]bo�jZ[hl�\�^Zgghf

bkke_^h\Zgbb�j_]bkljZpby�ih\_^_gby�gZqbgZeZkv�lhevdh�ihke_� lh]h��dZd�ju[Z

ijb[ebabeZkv�d�a_jdZem�b�gZqZeZ�\aZbfh^_ckl\byf�k�gbf��Ihwlhfm�Z]j_kkby�g_

[ueZ� kf_rZgZ� k�gZqZevghc� aZsblghc� j_Zdpb_c� m�[he__�im]eb\uo� hkh[_c��GZ-

ijbf_j�� ju[u� g_� j_rZxsb_ky� [ukljh� ijb[ebablvky� d� a_jdZem� lZd`_

dhe_[Zebkv�b�ijb�\oh^_�\�bgki_dpbhgguc�hlk_d�b�\hh[s_�[ueb�[he__�aZlhjfh-

`_ggufb�(inhibited��bf_eb�[he__�gbadb_�agZq_gby�h[s_]h�nZdlhjZ��

4.2.4.2 K\yav�f_`^m�l_fi_jZf_glhf�b�jh^bl_evkdbf�ih\_^_gb_f

Dhjj_eypby�f_`^m�h[_ki_q_gb_f�ihlhfkl\Z�dhjfhf�b�bkke_^h\Zl_evkdhc�l_g-

^_gpb_c�� gZc^_ggZy� m� kZfph\�� Z� lZd`_� hljbpZl_evgZy� dhjj_eypby� f_`^m

h[_ki_q_gb_f�ihlhfkl\Z�b�aZlZb\Zgb_f�\�l_kl_�hldjulh]h�ihey��gZ[ex^Z_fZy�m
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h[hbo�iheh\��kh]eZkmxlky�k�j_amevlZlZfb�h[gZjm`_ggufb�m�^jm]bo�\b^h\��GZ-

ijbf_j�� ebgby� djuk� SAL�� oZjZdl_jbamxsZyky� [he__� \ukhdbf� mjh\g_f

bkke_^h\Zgby�b�Zdlb\guf�lbihf�j_Z]bjh\Zgby�\�kblmZpbyo�klj_kkZ��Benus et al.,

1991���lZd`_�hlebqZeZkv�[he__�\ujZ`_gguf�jh^bl_evkdbf�ih\_^_gb_f�q_f�iZk-

kb\gu_� b� [he__� im]eb\u_� djuku� ebgbb� /$/� �Benus & Röndigs 1996��� LZdbf

h[jZahf��iZkkb\gh�h[hjhgbl_evgZy�j_Zdpby�k\yaZgZ�k�[he__�gbadbfb�mjh\gyfb

jh^bl_evkdh]h�ih\_^_gby�g_�lhevdh�m�q_jghihehkhc�pboeZahfu��Wlh�]h\hjbl�h

lhf�� qlh� im]eb\hklv� b� lhjfh`_gb_� ih\_^_gby� ^_ckl\bl_evgh� ijhy\eyxlky� \

jZaguo� kblmZpbyo� b�� \� qZklghklb��fh]ml� aZljZ]b\Zlv� jh^bl_evkdh_� ih\_^_gb_�

H^gZdh�� iZll_jg� dhjj_eypbc� hdZaZeky� keh`guf�� lZd� dZd� jh^bl_evkdZy� Zdlb\-

ghklv� g_� dhjj_ebjh\ZeZ� k� aZlZb\Zgb_f� \� bgki_dpbhgghf� l_kl_�� Djhf_� lh]h�

kZfpu�[he__� Zdlb\gu_� k�\u\h^dhf�[ueb�f_g__� Zdlb\gu� \�ijbkmlkl\bb�gh\hc

ju[u�

Dhjj_eypby�f_`^m�\j_f_g_f��ijh\_^_gguf�\^Zeb�hl�\u\h^dZ�gZ�iha^gbo

klZ^byo�jZa\blby�fheh^b�b�ih\_^_gq_kdbf�lhjfh`_gb_f�\�ijbkmlkl\bb�gh\hc

ju[u� ljm^gh� ihgylv��<hafh`gZy� ]bihl_aZ�fh`_l� \dexqZlv� ijhy\e_gb_� jh^b-

l_evkdh]h� ^_a_jlbjkl\Z� [he__� im]eb\ufb� pboeZahfZfb�� LZd� _keb

dhgdmj_glhkihkh[gZy�kihkh[ghklv�b�khpbZevgh_�^hfbgbjh\Zgb_�k\yaZgu�k�gba-

dhc� im]eb\hklvx� �kf�� Fox 1972; Francis 1984; Verbeek, Boon & Drent 1996;

Archer 1988���aZsblZ�l_jjblhjbb�b�\deZ^�\�Zdlb\gmx�aZ[hlm�h�ihlhfkl\_�fh`_l

[ulv�gZb[he__�Z^Zilb\ghc�kljZl_]b_c�^ey�kf_euo�jh^bl_e_c��;he__�im]eb\u_

hkh[b��\hafh`gh�f_g__�kihkh[gu_�aZsbsZlv�ohjhrb_�l_jjblhjbb��fh]ml�i_j_-

dexqZlvky� d� lZdlbd_� �[em`^Zgby� (straying tactic)�� ijhy\eylv� l_g^_gpbx� d

\u\h^dh\hfm� iZjZablbafm� �brood parasitism�� beb� "\uiZkZgbx" (farming out)
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�q_jghihehku_� pboeZahfu� ^_fhgkljbjmxl� mkugh\e_gb_�� dhlhjh_� y\ey_lky

Z^Zilb\guf�^ey�ijb_fguo�jh^bl_e_c��kf��Wisenden & Keenleyside, 1992).

<hafh`gh�gZb[he__�klZ[bevguc�j_amevlZl��ihemq_gguc�\�^Zgghf�bkke_-

^h\Zgbb� dZkZ_lky� hlghr_gbc�f_`^m� Z]j_kkb\ghklvx� b� jh^bl_evkdhc� aZ[hlhc�

HdZaZehkv��qlh�kZfpu��ihdZau\Zxsb_�\ukhdbc�mjh\_gv�h[_ki_q_gby�ihlhfkl\Z

dhjfhf�b�jh^bl_evkdhc�Zdlb\ghklb�ihdZau\Zeb�f_g__� Z]j_kkb\gh_� �dmkZgb_�b

^_fhgkljZpbb��ih\_^_gb_��Djhf_�lh]h��jh^bl_eb� �b� kZfpu�b� kZfdb��bf_xsb_

l_g^_gpbx�hklZ\Zlvky�\^Zeb�hl�\u\h^dZ�gZ�ihke_^gbo�klZ^byo�jZa\blby�fheh-

^b��[ueb�lZd`_�[he__�Z]j_kkb\gu�\�l_kl_�k�a_jdZehf��Fh`gh�ij_^iheZ]Zlv��qlh

Z]j_kkb\gu_�jh^bl_eb�fh]eb�dhfi_gkbjh\Zlv�aZsblm�\u\h^dZ�aZ�kq_l�h[_ki_q_-

gby�ihlhfkl\Z� dhjfhf��Bkke_^h\Zgby� \�[he__� _kl_kl\_gguo� mkeh\byo� ^he`gh

ihdZaZlv��^_ckl\bl_evgh�eb�Z]j_kkb\gu_�jh^bl_eb�dhgp_gljbjmxlky�gZ�hojZg_

l_jjblhjbb�gZ�jZkklhygbb�\f_klh�ijyfhc�jh^bl_evkdhc�aZ[hlu�

4.2.4.3 :kkhjlZlb\gh_�kdj_sb\Zgb_�m�q_jghihehkhc�pboeZahfu

JZaf_j� l_eZ� jZkkfZljb\Z_lky� dZd� qj_a\uqZcgh� \Z`guc�nZdlhj�� \ebyxsbc� gZ

j_ijh^mdlb\guc�mki_o�m�jZaebqguo�ju[��kf��Turner, 1993���LZd`_�ihdZaZgh��qlh

kZfdb� q_jghihehkuo� pboeZahf� ij_^ihqblZxl� djmiguo� kZfph\� �Keenleyside,

Rangeley & Kuppers, 1985�� b� kZfpu� ij_^ihqblZxl� djmiguo� kZfhd� �Nuttall &

Keenleyside, 1993��ihkdhevdm�[hevrhc�jZaf_j�l_eZ�m\_ebqb\Z_l�dhgdmj_glhkih-

kh[ghklv� b� kihkh[ghklv� aZsblblv� ]g_a^h� m� kZfph\�� Z� lZd`_� m\_ebqb\Z_l

ieh^h\blhklv�kZfhd��>_ckl\bl_evgh�� ZkkhjlZlb\ghklv� kiZjb\Zgby�\� khhl\_lkl-

\bb� k� jZaf_jZfb� l_eZ� m`_� [ueZ� h^gZjm`_gZ� m� wlh]h� \b^Z� �Wisenden, 1995).
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GZrb�j_amevlZlu�gZoh^ylky�\�iheghf�kh]eZkbb�k�wlbf��Kms_kl\_ggu_�dhjj_ey-

pbb�f_`^m�kZfpZfb�b�kZfdZfb�\�l_g^_gpbb�d�aZlZb\Zgbx�b�h[s_c�im]eb\hklb

\_jhylgh� lZd`_� hljZ`Zxl� n_ghf_g� ZkkhjlZlb\gh]h� kdj_sb\Zgby�� Ihkdhevdm

g_hlg_j_klb\rZyky� ]jmiiZ� �hkh[b� \� dhlhjhc� nhjfbjh\Zeb� iZju� gZ� dhjhldbc

kjhd�gh�g_�kiZjb\Zebkv��g_�^_fhgkljbjh\ZeZ�lZdb_�dhjj_eypbb��fh`gh�bkdex-

qZlv�\hafh`ghklv�lh]h��qlh�dhjj_eypbb�[ueb�ijhkluf�ke_^kl\b_f�kh\f_klgh]h

kh^_j`Zgby�hkh[_c�\�l_q_gb_�^ebl_evgh]h�\j_f_gb�

Ke_^m_l�lZd`_�h[jZlblv�\gbfZgb_�gZ�lhl�nZdl��qlh�g_�hlg_j_klb\rb_ky

ju[u� gZ� kZfhf� ^_e_� bagZqZevgh� h[jZah\u\Zeb� iZju�� h^gZdh� q_j_a� g_dhlhjh_

\j_fy�lZdb_�iZju�jZkiZ^Zebkv�[_a�g_j_klZ��Ju[u�\�wlbo�iZjZo�g_�ijhy\eyeb�Zk-

khjlZlb\ghklb� gb� ih� jZaf_jm� l_eZ�� gb� ih� oZjZdl_jbklbdZf� l_fi_jZf_glZ�

<hafh`gh��ihegZy�\aZbfgZy�hp_gdZ�ihl_gpbZevguo�iZjlg_jh\�ih�jZafgh`_gbx

lj_[m_l�[he__�ijh^he`bl_evgh]h�\j_f_gb��q_f�wlh�ijbgylh�kqblZlv��b�hkms_kl-

\ey_lky�g_�lhevdh�\h�\j_fy�i_j\hgZqZevguo�moZ`b\Zgbc��gh�b�\�[he__�iha^gb_

i_jbh^u��g_ihkj_^kl\_ggh� ij_^\Zjyxsb_�g_j_kl��G_� bkdexq_gh� lZd`_�� qlh� \

^Zgghc�kblmZpbb�^_ckl\mxl�dZdb_�eb[h�f_oZgbafu��koh^gu_�k�lZd�gZau\Z_fuf

kdjuluf�\u[hjhf�kZfhd��cryptic female choice; Eberhard, 1996).

>ey� lh]h�� qlh[u� hij_^_eblv� ijbqbgu� b� ihke_^kl\by� ZkkhjlZlb\gh]h

kdj_sb\Zgby�\�khhl\_lkl\bb�ih\_^_gq_kdbfb�oZjZdl_jbklbdZfb�m�ju[�g_h[oh-

^bfu�^Zevg_crb_�bkke_^h\Zgby��H^gZdh��_keb�iZkkb\gZy�j_Zdpby��baf_jy_fZy�\

bkke_^h\Zgbb��k\yaZgZ�k�h[s_c�kf_ehklvx��fh`gh�h`b^Zlv��qlh�kf_eu_�kZfpu

^he`gu�[ulv�[he__�ijb\e_dZl_evgu�^ey�kZfhd��kf��Godin & Dugatkin 1996���:k-

khjlZlb\gh_� kdj_sb\Zgb_� fh`_l� lh]^Z� [ulv� ke_^kl\b_f� iheh\h]h� hl[hjZ� b

dhgdmj_glguo�hlghr_gbc�aZ�kiZjb\Zgb_�k�gZbemqrbf�iZjlg_jhf��Burley, 1983).

Fh]ml�[ulv�b�^jm]b_��gh�g_�h[yaZl_evgh�\aZbfhbkdexqZxsb_��ijbqbgu�Zkkhj-



– 118 –

lZlb\gh]h� kiZjb\Zgby�� lZdb_� dZd� ih\_^_gq_kdZy� kh\f_klbfhklv�� hilbfbaZpby

Zml[jb^bg]Z��kf��Thiessen & Gregg, 1980; Burley, 1983 b Crespi, 1989��beb�khpb-

Zevgh_� gZmq_gb_� �Freeberg, 1996��� Ihl_gpbZevgZy� \Z`ghklv� ZkkhjlZlb\gh]h

kdj_sb\Zgby� \� khhl\_lkl\bb� k� nZdlhjZfb� l_fi_jZf_glZ� ih^q_jdb\Z_lky� l_f

gZ[ex^_gb_f�� qlh� h[_ki_q_gb_� ihlhfkl\Z� dhjfhf�� lZd� b� jh^bl_evkdZy� Zdlb\-

ghklv� b� \j_fy� ijh\_^_ggh_� hdheh� \u\h^dZ�� Z� lZd`_� [ebadh� dhjj_ebjh\Zeb� \

iZjZo��<Z`gh� lZd`_� hlf_lblv��qlh� ZkkhjlZlb\gh_� kiZjb\Zgb_� jZkkfZljb\Z_lky

dZd�h^bg�ba�\Z`guo�f_oZgbafh\�kbfiZljbq_kdh]h�\b^hh[jZah\Zgby� �kf��John-

son et al., 1996; Kondrashov & Shpak, 1998; Parker & Partridge, 1998). <

qZklghklb�� ih� fg_gbx�MbekhgZ� �:LOVRQ�� ������� n_ghf_g�rbjhdh� jZkijhkljZ-

g_gghc�kj_^b�pboeb^�Z^Zilb\ghc�jZ^bZpbb�qZklbqgh�h[mkeh\e_g�l_f��qlh�^ey

[biZj_glZevguo�`b\hlguo��dhbfb�y\eyxlky�fgh]b_�pboeb^u��gZb[he__�oZjZd-

l_jgZ�ZkkhjlZlb\ghklv�nhjfbjh\Zgby�iZj�
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5. HKH;?GGHKLB�KL:GH<E?GBY�L?FI?J:F?GL:

<�HGLH=?G?A?

5.1 KlZgh\e_gb_�l_fi_jZf_glZ�m�ev\bgh]heh\hc�pboeb^u

5.1.1 <\_^_gb_

<�^Zgghf�jZa^_e_�jZ[hlu�bkke_^h\Zeb�klZ[bevghklv�bg^b\b^mZevguo�jZaebqbc

\�ih\_^_gbb�fheh^b�ev\bgh]heh\hc�pboeb^u��Steatocranus casuarius��h[uqgh]h

`bl_ey�kdZebkluo�[bhlhih\�j_d�AZiZ^ghc�:njbdb��gbabgu�Dhg]h�b�__�ijblhdh\

(Linke & Staeck, 1994���Fu�ihiulZebkv�hij_^_eblv��^h�dZdhc�kl_i_gb�bg^b\b-

^mZevgu_�ih\_^_gq_kdb_�jZaebqby�\�kblmZpbyo�gh\bagu�b�Z]j_kkbb�mklhcqb\u

\h�\j_f_gb��Wlb�kblmZpbb�y\eyxlky�klj_kkbjmxsbfb�b�fh]ml�\dexqZlv�Zevl_j-

gZlb\gu_� kljZl_]bb� j_Z]bjh\Zgby� \� kblmZpbyo� klj_kkZ� �Benus et al., 1991;

Verbeek, Drent & Wiepkema, 1994���<�lh�`_�\j_fy��ba\_klgh��qlh�mklhcqb\hklv

bg^b\b^mZevguo� jZaebqbc� ih\_^_gby� m\_ebqb\Z_lky� \� klj_kkh\uo� kblmZpbyo

�gZij��Suomi, 1983; Gerlai & Csányi, 1990; Alados et al., 1996; Budaev, 1997; Bu-

daev et al. 1999��� Z� bg^b\b^mZevgu_� jZaebqby� \� Z]j_kkb\ghklb� mklhcqb\u� \

jZagh_�\j_fy�m�pboeZahfu�Fb^ZkZ��Cichlasoma citrinellum (Francis, 1990).

5.1.2 Hkh[_gghklb�f_lh^bdb

<k_�hkh[b��ev\bgh]heh\hc�pboeb^u��bkihevah\Zggu_�\�gZklhys_c�jZ[hl_��[ueb

ijbh[j_l_gu�m�qZklguo�ju[hjZa\h^qbdh\��G_^Z\gh�\uemib\rmxky�fheh^v�\u-

jZsb\Zeb�\�]jmii_��khklhys_c�ijbf_jgh�ba����hkh[_c�\�lZgd_�h[t_fhf�0.6-f3
��<
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\hajZkl_�����f_kyp_\����hkh[_c��klZg^ZjlgZy�^ebgZ�32±0.9 ff��[ueb�kemqZcguf

h[jZahf�hlh[jZgu�ba�wlhc�]jmiiu��Wlb�ju[u�[ueb�i_j_f_s_gu�\�ljb�b^_glbq-

guo�^hfZrgbo�Zd\ZjbmfZ�jZaf_jZfb�60×30×20�kf��ih�q_luj_�hkh[b�\�dZ`^hf�

Ju[Zf�[ueb�^Zgu�^\_�g_^_eb�^ey�Z^ZilZpbb��ihke_�q_]h�gZqZebkv�l_klbjh\Zgby�

Ju[�kh^_j`Zeb�\�h^gbo�b�l_o�`_�]jmiiZo�\�l_q_gb_�\k_]h�wdki_jbf_glZ��LZdbf

h[jZahf�� hgb� ihemqbeb� ghjfZevguc� khpbZevguc� hiul�� qlh� [ueh� [u� \jy^� eb

\hafh`gh�_keb�[u�bo�kh^_j`Zeb�\�baheypbb��DZ`^uc�^hfZrgbc�Zd\Zjbmf�kh-

^_j`Ze�ieZklbdh\h_�mdjulb_�

Ju[�dhjfbeb�iylv�jZa�\�g_^_ex�`b\ufb�b� aZfhjh`_ggufb�ebqbgdZfb

objhghfb^��Z�lZd`_�dhff_jq_kdbfb�kmobfb�dhjfZfb��L_fi_jZlmjm�\h^u�\�^h-

fZrgbo� Zd\ZjbmfZo�� lZd`_� dZd� b� \� wdki_jbf_glZevguo� mklZgh\dZo�

ih^^_j`b\Zeb�gZ�mjh\g_�24–26°C��Z�nhlhi_jbh^� ±�10:14�l_fghlZ:k\_l��Ihe�g_

fh`_l�[ulv�gZ^_`gh�mklZgh\e_g�m�ju[�^Zggh]h�\b^Z�\�g_j_ijh^mdlb\guc�i_jb-

h^��Linke and Staeck, 1994���>ey�f_q_gby�ijbf_gyeb�f_lh^�]hjyq_]h�de_cf_gby

�ijh`b]Zgb_�g_[hevrbo�hl\_jklbc�\�o\hklh\hf�ieZ\gbd_���LZdhc�f_lh^�hleb-

qZ_lky� l_f�� qlh� g_� ljZ\fbjm_l� ju[�fZe_gvdh]h� jZaf_jZ� �McNicol and Noakes,

1979).

5.1.2.1 L_klu�b�ijhp_^mju

<k_�hkh[b�[ueb�ijhl_klbjh\Zgu�\�lj_o�l_klZo��dZd�hibkZgh�gb`_��Hkh[b�\�dZ`-

^hf� ba� l_klh\� [ueb� hlh[jZgu� \� kemqZcghf� ihjy^d_��GZ[ex^_gby� ijh\h^beb

q_j_a�g_[hevrh_�hdhr_qdh�\�rbjf_��hl^_eyxs_c�gZ[ex^Zl_ey�hl�wdki_jbf_g-

lZevgh]h�Zd\ZjbmfZ�



– 121 –

Hldjulh_�ihe_

L_kl�hldjulh]h�ihey�ijh\h^beky�\�\hkvfbm]hevghf�lZgd_� ����f��\�^bZ-

f_lj_�� k� mjh\g_f� \h^u� \� �� kf��I_j\hgZqZevgh� hkh[v� hklhjh`gh� \uimkdZeb� \

klZjlh\mx� dZf_jm� �[_euc� g_ijhajZqguc� ieZklfZkkh\uc� pbebg^j� [_a� ^gZ�� gZ

iylv�fbgml��qlh[u�h[_ki_qblv�__�ZddebfZlbaZpbx�ihke_�owg^ebg]Z��Ihke_�wlh-

]h�� pbebg^j� ih^gbfZeb� b� j_]bkljbjh\Zeb� \j_fy� i_j_f_s_gbc� \� l_q_gb_� �

fbgml�

L_kl�bgki_dpbb�gh\hc�ju[u

Bgki_dpbhgguc�l_kl�ijh\h^beky�\�Zd\Zjbmf_����x��[���kf��k�lj_fy�hl-

k_dZfb�� ZgZeh]bqgh� wdki_jbf_glZf� k� ]miib� �Jbk�� ����H^gZdh�� bgki_dpbhgguc

hlk_d� kh^_j`Ze� hkh[v� q_jghihehkhc� pboeZahfu� �Archocentrus nigrofasciatum,

klZg^ZjlgZy� ^ebgZ� 64–65� ff��� <� bgki_dpbhgguc� hlk_d� [ueb� ihf_s_gu� ^\Z

dZfgy��h[jZamxsb_�mdjulb_�\�g_ihkj_^kl\_gghc�[ebahklb�hl�^\_jpu�\�^hfZr-

gbc� hlk_d�� Ij_^\Zjbl_evgu_� gZ[ex^_gby� ihdZaZeb�� qlh� \� hlkmlkl\b_� gh\hc

ju[u�hkh[b�ev\bgh]heh\hc�pboeb^u�ijh\h^beb�[hevrmx�qZklv�\j_f_gb�\[ebab

wlh]h�mdjulby�

<� ijhp_kk_� l_klbjh\Zgby�� bkiulm_fmx� hkh[v� ZddmjZlgh� i_j_f_sZeb� \

klZjlh\mx�dZf_jm��ihf_s_ggmx�\�p_glj�^hfZrg_]h�hlk_dZ�k�aZdjulhc�^\_jvx�

Ju[_�[ueh�^Zgh� ��fbg��^ey�Z^ZilZpbb��klZjlh\mx�dZf_jm� aZl_f�ih^gbfZeb��b

ih\_^_gb_�ju[u�gZ[ex^Zeb�\� l_q_gb_� ��fbgml� �i_j\uc� km[l_kl���>\_jv� aZl_f

hldju\Zeb�b��dZd�lhevdh�bg^b\b^mmf�i_j_f_sZeky�\�bgki_dpbhgguc�hlk_d��gZ-

qbgZeb� \lhjmx� k_kkbx� j_]bkljZpbb� �\lhjhc� km[l_kl��� dhlhjZy� lZd`_

ijh^he`ZeZkv�\�l_q_gb_���fbgml��<�h[hbo�km[l_klZo�^Zggh]h�l_klZ�j_]bkljbjh-

\Zeb� ehdhfhpbx� �\j_fy� i_j_f_s_gbc� \� ex[hf� gZijZ\e_gbb��� Djhf_� lh]h�
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j_]bkljbjh\Zeb�\j_fy�bgki_dpbb�gh\hc�ju[u��Z�lZd`_�\j_fy��ijh\h^bfh_�\�g_-

ihkj_^kl\_gghc�[ebahklb�hl�gh\hc�ju[u������kf�hl�kl_deygghc�i_j_]hjh^db��

L_kl�k�a_jdZehf

L_kl�k�a_jdZehf�ijh\h^beb�\�Zd\Zjbmf_��jZaf_jZfb���x��[���kf�k�a_jdZ-

ehf� ���x���kf���ijbeh`_gguf�d�h^ghc�ba�kl_ghd��I_j_^�a_jdZehf�jZaf_sZeky

ebkl�ihemijhajZqghc�ieZklfZkkh\hc�ie_gdb��Wlhl�ebkl�fh]�[ulv�[ukljh�m[jZg

ijb� ihfhsb� ijbdj_ie_ggh]h� d�g_fm�rgmjZ��<� wdki_jbf_glZevghf� Zd\Zjbmf_

gZoh^bebkv�^\Z� dZfgy�� m� kl_gdb�� jZkiheh`_gghc� \^Zeb� hl� a_jdZeZ��Ij_^\Zjb-

l_evgu_�gZ[ex^_gby�ihdZaZeb��qlh�ju[u�g_�ijhy\eyeb�Z]j_kkb\gh]h�ih\_^_gby

b�ij_^ihqblZeb�gZoh^blvky�\[ebab�dZfg_c�dh]^Z� a_jdZeh�[ueh� aZdjulh�ie_g-

dhc�

L_klbjh\Zgb_� hkms_kl\eyehkv� ke_^mxsbf� h[jZahf��KgZqZeZ�� hkh[v� Zd-

dmjZlgh� \uimkdZeb� \� wdki_jbf_glZevguc� Zd\Zjbmf�� ijbq_f� a_jdZeh� [ueh

aZdjulh�ihemijhajZqghc�ie_gdhc��Ihke_����fbgml�Z^ZilZpbb��ie_gdm�m[bjZeb�

DZd�lhevdh�ju[Z�ijb[eb`ZeZkv�d�a_jdZem�gZ�jZkklhygb_�g_�[he__�h^ghc�^ebgu

l_eZ��gZqbgZeb�k_kkbx�j_]bkljZpbb��ijh^he`Zxsmxky� ��fbg��J_]bkljbjh\Zeb

i_j_f_s_gby�� Z� lZd`_� Z]j_kkb\gu_�^_fhgkljZpbb�b�ihiuldb� mdmkblv� hljZ`_-

gb_��Djhf_�wlh]h��j_]bkljbjh\Zeb�\j_fy��dhlhjh_�bkiulm_fZy�hkh[v�ijh\h^beZ

gZ�jZkklhygbb�g_�[he__����kf�hl�a_jdZeZ�

IeZg�wdki_jbf_glZ

Ko_fZ� ijh\_^_gby� l_klbjh\Zgby� ij_^klZ\e_gZ� gZ� Jbkmgd_� ���� I_j\Zy

]jmiiZ�ju[��N=12) [ueZ�ijhl_klbjh\ZgZ�\h�\k_o�lj_o�l_klZo�\�\hajZkl_���f_ky-

p_\��Bgl_j\Ze� \j_f_gb�f_`^m� l_klbjh\Zgbyfb� khklZ\eye� h^gm� g_^_ex��KjZam
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ihke_�hldjulh]h�ihey��hkh[_c�f_lbeb�^ey�bg^b\b^mZevgh]h�jZkihagZ\Zgby�dZd

hibkZgh� \ur_��Djhf_� lh]h�� \� wlh� \j_fy� baf_jyeb� b� klZg^Zjlgmx� ^ebgm� ju[�

Hkh[b�[ueb�aZl_f�aZgh\h�ijhl_klbjh\Zgu�\�l_o�`_�l_klZo�h^gbf�f_kyp_f�iha-

`_�� Ba�aZ� lh]h�� qlh� f_ldb� \� wlh� \j_fy� klZeb� iehoh� jZaebqbfu�� ijhp_^mjm

f_q_gby�ih\lhjyeb�\gh\v�

Hldjulh_

ihe_ �

bg^b\b^�

f_q_gb_

l_kl k

gh\hc

ju[hc �

l_kl k

a_jdZehf

�

Hldjulh_

ihe_ �

bg^b\b^�

f_q_gb_

l_kl k

gh\hc

ju[hc �

l_kl k

a_jdZehf

�

Hldjulh_

ihe_ �

bg^b\b^�

f_q_gb_

l_kl k

gh\hc

ju[hc �

l_kl k

a_jdZehf

�

Hldjulh_

ihe_ �

bg^b\b^�

f_q_gb_

l_kl k

gh\hc

ju[hc �

l_kl k

a_jdZehf

�

L_klbjh\Zgb_ ��� L_klbjh\Zgb_ ���

1 �

1 ��1 �� 1 � 1 �

1 �

=jmiiZ �

=jmiiZ �

=jmiiZ �

� f_k� ��� f_k� �� f_k� ���� f_k�

]jmiiu

hkh[_c

ih\_^_gq_k�

db_ l_klu

Jbkmghd 11. Ko_fZ wdki_jbf_glZ ih bamq_gbx jZa\blby l_fi_jZf_glZ m ev\b-

gh]heh\hc pboeb^u

Ihke_�wlh]h�hkh[_c�kh^_j`Zeb�\�^hfZrgbo�Zd\ZjbmfZo�\�l_q_gb_���f_-

kyp_\��AZl_f�[ueZ�h[jZah\ZgZ�\lhjZy�]jmiiZ�ju[��\ayluo�ba�lhc�`_�ihimeypbb�

qlh�b�i_j\Zy�]jmiiZ��WlZ�]jmiiZ�kem`beZ�dhgljhe_f�ijhlb\�\hafh`guo�g_`_eZ-
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l_evguo�wnn_dlh\��k\yaZgguo�k�ih\lhjguf�l_klbjh\Zgb_f��<�l_q_gb_�wdki_jb-

f_glZ�� mkeh\by� kh^_j`Zgby� h[_bo� ]jmii� [ueb� b^_glbqgu�� Wlb� ��� hkh[_c

�klZg^ZjlgZy�^ebgZ�l_eZ�52±1.1 ff��[ueb�ijhl_klbjh\Zgu�\�\hajZkl_� ���f_ky-

p_\�b�aZl_f�j_�l_klbjh\Zgu�\�\ur_hibkZgguo�ih\_^_gq_kdbo�l_klZo�\�\hajZkl_

�����f_kyp_\��Ko_fZ�wdki_jbf_glZevguo�ijhp_^mj�hljZ`_gZ�gZ�Jbkmgd_����

>_lZeb�klZlbklbq_kdh]h�ZgZebaZ

>ey� klZlbklbq_kdh]h� ZgZebaZ� bkihevah\Zeb� djbl_jbb� jZg^hfbaZpbb�� Z

lZd`_�dhwnnbpb_gl�dhjj_eypbb�KibjfwgZ��ijbq_f�lhqgu_� agZq_gby�P \uqbk-

eyeb�ijb�ihfhsb�ijhp_^mju�Fhgl_�DZjeh��Manly, 1991).



– 125 –

5.1.3 J_amevlZlu�bkke_^h\Zgbc

5.1.3.1 Ij_^\Zjbl_evguc�ZgZeba

Ij_^\Zjbl_evguc� ZgZeba� g_� \uy\be� kms_kl\_gguo� jZaebqbc� f_`^m� ^\mfy

]jmiiZfb�ev\bgh]heh\hc�pboeb^u�\�[hevrbgkl\_�we_f_glh\�ih\_^_gby��H^gZ-

dh�� \lhjZy� ]jmiiZ� ju[� [ueZ� f_g__� Z]j_kkb\ghc� �P ������� djbl_jbc

jZg^hfbaZpbb��b�[he__�Zdlb\ghc� �P �������djbl_jbc�jZg^hfbaZpbb��\�lj_lv_f

l_kl_�k� a_jdZehf� �dhlhjuc�[ue�i_j\uf�^ey� wlhc� ]jmiiu���LZd`_��jZaebqby�\h

\j_f_gb�bgki_dpbb�gh\hc�ju[u�\�lj_lv_f�bgki_dpbhgghf�l_kl_��Z�lZd`_�\j_-

f_gb� ijh\_^_gghf� hdheh� a_jdZeZ� \� lj_lv_f� l_kl_� k� a_jdZehf� ijb[ebabehkv� d

klZlbklbq_kdb�agZqbfhfm�agZq_gbx��khhl\_lkl\_ggh��P ������b�P �������djbl_-

jbc� jZg^hfbaZpbb��� G_� [ueh� gZc^_gh� jZaebqbc� \� ^ebg_� l_eZ� f_`^m� ^\mfy

]jmiiZfb� ju[u��gb� \� \hajZkl_� ����� gb� �����f_kyp_\� �khhl\_lkl\_ggh�P=0.568,

P ������� djbl_jbc� jZg^hfbaZpbb��� Djhf_� lh]h�� iZll_jgu� dhjj_eypbc� [ueb

b^_glbqgu�\�h[_bo�]jmiiZo��LZdbf�h[jZahf��[ueh�\iheg_�h[hkgh\Zggh h[t_^b-

gblv�wlb�^\_�]jmiiu�ju[�\f_kl_�

5.1.3.2 Mklhcqb\hklv�ih\_^_gby

LZ[ebpZ����ij_^klZ\ey_l�dhwnnbpb_glu�dhjj_eypbb�KibjfwgZ�f_`^m�ih\_^_g-

q_kdbfb�ihdZaZl_eyfb�baf_j_ggufb�ijb�ih\lhjghf�l_klbjh\Zgbb��HdZaZehkv�

qlh� bg^b\b^mZevgu_� jZaebqby� \� ih\_^_gbb� g_� [ueb� mklhcqb\ufb� \� \hajZkl_
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���±����f_kyp_\��H^gZdh�� mklhcqb\hklv� ih\_^_gby� ijhy\eyeZkv�r_klv�f_kyp_\

iha`_��dh]^Z�ev\bgh]heh\u_�pboeb^u�^hklb]Zeb�\hajZklZ�����±�����f_kyp_\�

LZ[ebpZ�13.�Dhwnnbpb_glu�dhjj_eypbb�KibjfwgZ�f_`^m�ih\_^_gq_kdbfb�ih-

dZaZl_eyfb�ijb�ih\lhjghf�l_klbjh\Zgbb

L_klbjh\Zgb_����
(4–5.5 f_k�)

L_klbjh\Zgb_����
(12–13.5 f_k�)

We_f_gl�ih\_^_gby ρ P ρ P

L_kl�hldjulh]h�ihey

:dlb\ghklv -0.07 0.837 0.13 0.645

Bgki_dpbhgguc�l_kl

Ehdhfhpby�1 0.19 0.562 -0.07 0.810

Ehdhfhpby�2 -0.33 0.293 0.78 0.001**

Bgki_dpby�2 0.01 0.974 0.54 0.049*

<j_fy�ijh\_^_ggh_
hdheh�g_agZdhfhc
ju[u�2

0.17 0.590 0.56 0.040*

L_kl�k�a_jdZehf

Ehdhfhpby 0.42 0.174 0.27 0.365

H[sZy�Z]j_kkby 0.13 0.670 0.64 0.015*

<j_fy�ijh\_^_ggh_
hdheh

0.31 0.325 0.66 0.013*

1i_j\Zy�k_kkby�j_]bkljZpbb, 2\lhjZy�k_kkby�j_]bkljZpbb�(k�gh\hc�ju[hc).

*p<0.05; **p<0.01

Wlb�j_amevlZlu� kh]eZkmxlky� k�^Zggufb��ihemq_ggufb� m�^jm]bo� \b^h\�

GZijbf_j��Njwgkbk��Francis, 1990��h[gZjm`be��qlh�bg^b\b^mZevgu_�jZaebqby�\

Z]j_kkb\ghklb�m�pboeb^�Fb^ZkZ�klZgh\ylky� agZqbl_evgh�[he__�mklhcqb\ufb�k

\hajZklhf��LZd`_��m�g_kdhevdbo�\b^h\�fe_dhiblZxsbo�ihdZaZgh��qlh�bg^b\b-

^mZevgu_� jZaebqby� \� ih\_^_gbb� g_� mklhcqb\u� \� jZgg_f� hglh]_g_a_�� gh

klZgh\ylky� [he__� mklhcqb\u� k� \hajZklhf� �gZij�� MacDonald, 1983; Loughry &
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Lazari, 1994; Hahn et al., 1990���Bgl_j_kgh�hlf_lblv��qlh�b�lZ�`_�l_g^_gpby�gZ-

[ex^Z_lky�b�m�q_eh\_dZ� �Plomin, 1986���Fh`gh�ihwlhfm�ij_^iheZ]Zlv��qlh� wlZ

h[sZy�aZdhghf_jghklv�fh`_l�[ulv�k\yaZgZ�k�jZa\blb_f�b�bgl_]jZpb_c�fhlb\Z-

pbhgguo� kbkl_f� �Hogan, 1988�� b� kljZl_]bc� j_Z]bjh\Zgby� ijb� klj_kk_� �coping

styles, Benus et al., 1991���L_f�g_�f_g__��g_dhlhju_�bkke_^h\Zgby��gZij��Verbeek

et al., 1994 gZ�[hevrbo�kbgbpZo��mdZau\Zxl�gZ�lh��qlh�bg^b\b^mZevgu_�jZaeb-

qby�g_�h[yaZl_evgh�g_klZ[bevgu�\�jZgg_f�hglh]_g_a_�

G_kdhevdh� bkke_^h\Zgbc� ihdZaZeb�� qlh� mklhcqb\u_� bg^b\b^mZevgu_

jZaebqby� klZgh\ylky� gZb[he__� \ujZ`_gu� \� kblmZpbyo� klj_kkZ� �gZij�� Suomi,

1983; Gerlai & Csányi, 1990; Alados et al., 1996; Budaev, 1997; Budaev et al. in

press���GZijbf_j��njZdlZevgZy�keh`ghklv�beb�oZhlbqghklv�ih\_^_gby�hkh[_ggh

\ujZ`_gu�\�kihdhcguo�b�[_ahiZkguo� kblmZpbyo��qlh�fh`_l�fZkdbjh\Zlv�\ha-

fh`gh�mklhcqb\u_�bg^b\b^mZevgu_�jZaebqby� �kf��Alados et al., 1996; Budaev,

1997���<�gZr_f� bkke_^h\Zgbb�� mklhcqb\ufb� klZeb� lhevdh� ih\_^_gq_kdb_� we_-

f_glu� ijhy\eyxsb_ky� \� kblmZpbyo�� \dexqZxsbo� ^bkdj_lguc� bklhqgbd

klj_kkZ�� lZdb_� dZd� ijbkmlkl\by� g_agZdhfhc� ju[u� b� a_jdZevgh]h� hlh[jZ`_gby

dhgki_pbnbqghc�hkh[b��LZd�dZd�g_�bf_ehkv�kms_kl\_gguo�dhjj_eypbc�f_`^m

Z]j_kkb_c�b�bgki_dpb_c�gh\hc�ju[u��P!������fZeh\_jhylgh��qlh�ijb[eb`_gb_�b

hkfhlj�g_agZdhfhc�ju[u�ij_`^_�\k_]h�hljZ`Ze�Z]j_kkb\gmx�fhlb\Zpbx�

5.1.3.3 JZaf_j�l_eZ�b�ih\_^_gby

>ebgZ�l_eZ�ju[��dZd�hdZaZehkv��[ueZ�\ukhdh�mklhcqb\hc�\�jZagh_�\j_fy��dhjj_-

eypby� f_`^m� i_j\hc� iZjhc� ih\lhjgh]h� l_klbjh\Zgby� khklZ\eyeZ� ����� �1 ���
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P���������Z�\h�\lhjhc�iZj_�±�������1 ����P����������;ueZ�h[gZjm`_gZ�lZd`_�bg-

l_j_kgZy� \hajZklgZy� aZdhghf_jghklv� <� l_q_gb_� i_j\h]h� l_klbjh\Zgby�� \j_fy

ijh\_^_ggh_� \[ebab� gh\hc� ju[u� b� hdheh� a_jdZeZ�� dhjj_ebjh\Zeh� k� jZaf_jhf

l_eZ��ρ=0.60, P=0.035, ρ=0.67, P ������khhl\_lkl\_ggh���H^gbf�f_kyp_f�iha`_�

dh]^Z�l_klbjh\Zgb_�[ueh�ih\lhj_gh��h[sZy�Z]j_kkby��\j_fy��ijh\_^_ggh_�\[eb-

ab� a_jdZeZ�� Z� lZd`_� \j_fy�� ijh\_^_ggh_� hdheh� gh\hc� ju[u�� lZd`_� agZqbfh

dhjj_ebjh\Zeb� k� ^ebghc� l_eZ� �ρ=0.86, P<0.001, ρ=0.63, P=0.028, ρ=0.62,

P ������� khhl\_lkl\_ggh���H^gZdh�� \� \hajZkl_� ��� b� ����� f_kyp_\�� dhjj_eypbb

f_`^m�ih\_^_gq_kdbfb�i_j_f_ggufb�b�jZaf_jhf�l_eZ�iheghklvx�bkq_aeb� �\k_

P>0.2).

;hevrbc�jZaf_j�l_eZ��ih�\k_c�\b^bfhklb��klbfmebjh\Ze�[he__�\ukhdmx

kf_ehklv� b� Z]j_kkb\ghklv� m� ju[� \� \hajZkl_� �±��f_kyp_\�� qlh� \hafh`gh� [ueh

hihkj_^h\Zgh�_]h�\ebygb_f�gZ�jZggbc�khpbZevguc�klZlmk��:evl_jgZlb\gZy�]b-

ihl_aZ�� qlh� [he__� kf_eu_� b� Z]j_kkb\gu_� hkh[b� fh]eb� bf_lv� [he__� \ukhdb_

dhgdmj_glgu_� kihkh[ghklb�� dhlhju_� fh]eb� \ihke_^kl\bb� \uau\Zlv� bo� [he__

[ukljuc�jhkl��ih�Huntingford et al., 1990���dZ`_lky�f_g__�\_jhylghc��ihkdhevdm

bg^b\b^mZevgu_�jZaebqby�\�ih\_^_gbb�[ueb�i_j\hgZqZevgh�g_mklhcqb\u��>jm-

]Zy� \hafh`ghklv�� \dexqZxsZy� dhgp_ipbx� khklhygby� Z� g_� q_jlu� �state versus

trait concept��� aZdexqZ_lky�\�lhf��qlh�[he__�f_edb_�hkh[b�fh]eb�[ulv�hlghkb-

l_evgh�[hevr_�klj_kkbjh\Zgu�\�j_amevlZl_�k\h_]h�gbadh]h�klZlmkZ�b�gZoh^blvky

\� [he__� gZim]Zgghf� beb� f_g__� Z]j_kkb\ghf� khklhygbb�� H^gZdh�� mklhcqb\u_

q_jlu� klZgh\ylky�[he__�\Z`gufb�iha`_�\�hglh]_g_a_��qlh�^he`gh� mf_gvrblv

^Zggmx�dhjj_eypbx�gZ�[he__�iha^gbo�klZ^byo�jZa\blby�
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6. WDHEH=BQ?KDH?�AG:Q?GB?�BG>B<B>M:EVGUO

J:AEBQBC�IH<?>?GBY

6.1 Bg^b\b^mZevgu_�jZaebqby�dhfi_gkbjmxs_]h�ih\_^_gby�m

\hkvfbihehkhc�pboeZahfu

6.1.1 <\_^_gb_

<�^Zgghf�jZa^_e_�bkke_^h\Zgu�Zevl_jgZlb\gu_�lZdlbdb�\Z`gh]h�we_f_glZ�jh-

^bl_evkdhc� aZ[hlu� ±� dhfi_gkbjmxs_]h� ih\_^_gby� ±� m� kZfph\� \hkvfbihehkhc

pboeZahfu�� Archocentrus octofasciatum�� h[uqgh]h� `bl_ey� j_d� b� jmqv_\� P_g-

ljZevghc�:f_jbdb�b�x`ghc�qZklb�KR:��Wlhl�\b^�lZdkhghfbq_kdb�b�ih�k\hbf

wdheh]bq_kdbf�hkh[_gghklyf�b�ih\_^_gbx�[ebahd�d�q_jghihehkhc�pboeZahf_�

gh�bf__l�[he__�djmigu_�jZaf_ju�

Wlb�[biZj_glZevgu_�km[kljZlhnbevgu_�pboeh\u_�ju[_�ihdZau\Zxl�\u-

jZ`_ggh_�jZa^_e_gb_�jh^bl_evkdbo�jhe_c��Zworykin, 1995���DZd�ijZ\beh��kZfdb

\hkvfbihehkhc�pboeZahfu�iha\heyxl�kZfpZf�ijb[eb`Zlvky�d�deZ^d_�k�bdjhc

lhevdh� gZ� dhjhldh_� \j_fy��H^gZdh�� \uemie_gb_� ij_^ebqbghd� khijh\h`^Z_lky

agZqbl_evguf�m\_ebq_gb_f�Zdlb\ghklb�kZfdb��l_f�kZfuf�khdjZsZy�\j_fy�dh-

lhjh_� hgZ� ijh\h^bl� \[ebab� \u\h^dZ�� <� j_amevlZl_� wlh]h�� kZf_p� ijh\h^bl

gZfgh]h�[hevr_�\j_f_gb�hdheh�\u\h^dZ�gZ�klZ^bb�ij_^ebqbghd��qlh�dhfi_gkb-

jm_l� mf_gvr_gb_� jh^bl_evkdhc� aZ[hlu� kh� klhjhgu� kZfdb��Wlhl�n_ghf_g� [ue

gZa\Zg��dhfi_gkbjmxsbf�ih\_^_gb_f���Zworykin, 1995).
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6.1.2 Hkh[_gghklb�f_lh^bdb

<�^Zgghf�jZa^_e_�jZ[hlu�bkihevah\Zebkv�\hk_fv�\ajhkeuo�iZj�\hkvfbihehkhc

pboeZahfu� �1 ��� hkh[_c��� DZ`^mx� iZjm� kh^_j`Zeb� \� ���� e� Zd\Zjbmf_

(70x35x��� kf�� kh^_j`Zs_f� _kl_kl\_gguc� ]jZ\bc� b� iheh\bgdm� ]ebgygh]h� p\_-

lhqgh]h� ]hjrdZ� \� dZq_kl\_� g_j_klh\h]h� km[kljZlZ�� L_fi_jZlmjZ� \h^u

ih^^_j`b\ZeZkv� \� ij_^_eZo� ����ºC, b� pbde� k\_l :�l_fghlZ� [ue� ������ qZk�� B

\ajhkeu_�hkh[b�b�fheh^v�dhjfbeb�ad libitum�ebqbgdZfb�objhghfb^�b�dhff_j-

q_kdbfb�kmobfb�dhjfZfb�

J_]bkljZpby� jh^bl_evkdh]h� ih\_^_gby� ijh\h^beZkv� gZ� dZ`^hc� ba� iylb

mkeh\gh�\u^_e_gguo�klZ^bc�jZa\blby�ihlhfkl\Z�

���gZ�klZ^bb�bdju�

���gZ�klZ^bb�ij_^ebqbghd�

���gZ���c�^_gv�wdah]_ggh]h�iblZgby�

���gZ����c�^_gv�wdah]_ggh]h�iblZgby�

���gZ����c�^_gv�wdah]_ggh]h�iblZgby�

>\_�g_aZ\bkbfu_�ih\_^_gq_kdb_�i_j_f_ggu_�[ueb�aZj_]bkljbjh\Zgu�gZ

dZ`^hc�klZ^bb������ijhp_gl�\j_f_gb�ijh\_^_ggh]h�\[ebab�\u\h^dZ��gZ�jZkklhy-

gbb��g_�ij_\urZxs_f� h^gm�^ebgm� l_eZ� jh^bl_ey�� b� ���� i_j_f_s_gby� �\j_fy�

dhlhjh_� jh^bl_ev� i_j_f_sZeky� gZ� jZkklhygb_�� ij_\urZxs__� h^gm� ^ebgm� _]h

l_eZ��

6.1.2.1 KlZlbklbq_kdbc�ZgZeba

Kh\hdmighklv�ih\_^_gq_kdbo�ihdZaZl_e_c��baf_j_gguo�m�h^ghc�hkh[b�gZ�ijh-

ly`_gbb�g_dhlhjh]h�\j_f_gb��gZau\Z_lky�ih\_^_gq_kdbf�ijhnbe_f� �1XQQDOO\�
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1967). LZdbf�h[jZahf��\�^Zgghf�jZa^_e_�bkke_^h\Zebkv�^\Z�ijhnbey��khhl\_lkl-

\mxsb_�\ur_mihfygmluf�^\mf�ih\_^_gq_kdbf�ihdZaZl_eyf�

KlZlbklbq_kdbc�ZgZeba�ijhnbe_c�[ue�hj]Zgbah\Zg�ke_^mxsbf�h[jZahf�

KgZqZeZ�� iZll_jgu� bg^b\b^mZevghc� \ZjbZpbb� \uy\eyeb� hl^_evgh� m� kZfph\� b

kZfhd�k�ihfhsvx�deZkl_jgh]h�ZgZebaZ��6QHDWK�	�6RNDO��������b�g_f_ljbq_kdh]h

fgh]hf_jgh]h�rdZebjh\Zgby� �Kruskal & Wish, 1978��� AZl_f�� \uy\e_ggu_� deZ-

kl_ju� kjZ\gb\Zeb� ^ey� lh]h�� qlh[u� mklZgh\blv�� ^_ckl\bl_evgh� eb� hgb

ij_^klZ\eyxl�kh[hc�Zevl_jgZlb\gu_�ih\_^_gq_kdb_�lZdlbdb�

>ey�baf_j_gby�jZaebqbc�f_`^m�bg^b\b^mZevgufb�ijhnbeyfb�bkihevah-

\Zeb� dhjj_eypbhggmx� f_ljbdm� jZkklhygbc� �1 – r, ]^_� r ij_^klZ\ey_l� kh[hc

dhwnnbpb_gl�dhjj_eypbb�IbjkhgZ���H[uqgh�\u^_eyxl� ljb� Zki_dlZ�ih^h[guo

ijhnbe_c� �gZijbf_j�6QHDWK�	�6RNDO���������mjh\_gv��nhjfZ�b�jZkk_ygb_��<�hl-

ebqb_� hl� [he__� h[uqguo� f_j� koh^kl\Z�� lZdbo� dZd� ?\deb^h\h� jZkklhygb_�

dhjj_eypbhggZy�f_ljbdZ�ijbgbfZ_l�\h�\gbfZgb_�nhjfm�ijhnbe_c�b�bkihevam-

_lky� \� l_o� kemqZyo�� dh]^Z� gZb[hevrbc� bgl_j_k� ij_^klZ\eyxl� iZll_jgu

�ih^t_fh\��b��\iZ^bg��ijhnbe_c��Z�g_�bo�h[sb_�mjh\gb�

JZaf_jghklv�fgh]hf_jgh]h�rdZebjh\Zgby� hp_gb\Zeb�ijb�ihfhsb� djb-

l_jby�hlk_b\Zgby�nbgZevgh]h�bg^_dkZ�klj_kkZ� �kf��Kruskal & Wish, 1978���>ey

deZkl_jgh]h� ZgZebaZ� bkihevah\Zeb� Ze]hjblf�fbgbfbaZpbb� \gmljb�deZkl_jghc

^bki_jkbb�Mhj^Z� �kf��%DWDJHOM���������Fu�lZd`_�bkihevah\Zeb�Zevl_jgZlb\gu_

ijhp_^mju��gZijbf_j�Ze]hjblfu�\a\_r_gghc��b�g_\a\_r_gghc�kj_^g_c�k\yab��b

dhwnnbpb_glu�dhjj_eypbb� �gZijbf_j�1–ρ, dhjj_eypby�KibjfwgZ���h^gZdh�hgb

^Zeb�b^_glbqgu_�j_amevlZlu��Ihkdhevdm�j_amevlZlu�deZkl_jgh]h�ZgZebaZ�qZklh

agZqbl_evgh�aZ\bkyl�hl�bkihevam_fh]h�Ze]hjblfZ� �gZijbf_j�jZaebqgu_�\uqbk-

ebl_evgu_� f_lh^u� qZklh� \uy\eyxl� Z[khexlgh� g_koh^gu_� deZkl_jgu_
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kljmdlmju� \� h^ghf�b� lhf�`_�gZ[hj_� ^Zgguo�� kf�� %ODVKILHOG�� ������� wlZ� koh^b-

fhklv� ±� \Z`gh_� ^hdZaZl_evkl\h� klZ[bevghklb� deZkl_jh\�� Djhf_� lh]h��Fhgl_�

DZjeh�fh^_ebjh\Zgb_�ihdZaZeh��qlh�ijhp_^mjZ�Mhj^Z�y\ey_lky�gZb[he__�lhqghc

ijb� gZoh`^_gbb� �bklbgghc�� kljmdlmju� deZkl_jh\� �%ODVKILHOG�� ������ 0LOOLJDQ�

�������>ey� kjZ\g_gby� ]jmii�bkihevah\Zeb�djbl_jbc�jZg^hfbaZpbb� �(GJLQJWRQ�

1987).
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6.1.3 J_amevlZlu�bkke_^h\Zgbc

DeZkl_jguc�ZgZeba�\uy\be�^\Z�deZkl_jZ��DeZkl_j���b�DeZkl_j����kf��Jbk����a��\

ijhnbeyo�� khhl\_lkl\mxsbo� \j_f_gb� ijh\_^_gghfm� hdheh� \u\h^dZ�� h^gZdh

lhevdh�m�kZfph\��Wlh�[ueh�ih^l\_j`^_gh�j_amevlZlZfb�g_f_ljbq_kdh]h�fgh]h-

f_jgh]h� rdZebjh\Zgby� �bg^_dk� klj_kkZ = �������� i_j\uc� nZdlhj� iheghklvx

Linkage distance (%)
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Jbkmghd 12. J_amevlZlu deZkl_jgh]h ZgZebaZ �a� b g_f_ljbq_kdh]h fgh]hf_j-

gh]h rdZebjh\Zgby �b)

Ijbkmlkl\b_ ^\mo deZkl_jh\ hq_\b^gh gZ h[hbo ]jZnbdZo� J_amevlZlu rdZeb-

jh\Zgby lZd`_ \dexqZxl ^bZ]jZffm <hjhgh\Z �dhlhjZy ij_^klZ\ey_l j_]bhgu

dhlhju_ [eb`_ d hij_^_e_gghc lhqd_ q_f dh \k_f ^jm]bf khk_^gbf lhqdZf�� <

wlhf kemqZy `bjgZy ebgby jZa^_ey_l ^\Z deZkl_jZ�
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jZa^_eye�^\Z�deZkl_jZ��Jbk����E���qlh�]h\hjbl�h�lhf��qlh�deZkl_ju�jZaebqZebkv

lhevdh�h^ghc�k\h_c�oZjZdl_jbklbdhc��M�kZfhd�g_�[ueh�h[gZjm`_gh�y\guo�deZ-

kl_jh\� b�� djhf_� lh]h�� bo� deZkl_jgu_� kljmdlmju� g_� [ueb� bg\ZjbZglgu

hlghkbl_evgh�bkihevam_fuo�ijhp_^mj��Mklhcqb\u_�deZkl_ju�lZd`_�g_�ijhy\b-

ebkv� b� \� ijhnbeyo� ^\b]Zl_evghc� Zdlb\ghklb� kZfph\� b� kZfhd�� Mkj_^g_ggu_

ijhnbeb�^ey�h[hbo�jh^bl_e_c��ij_^klZ\eyxsbo�DeZkl_j���b�DeZkl_j���ihdZaZ-

gu�gZ�Jbkmgd_����

DeZkl_j �
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��

���
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LZdbf� h[jZahf�� kms_kl\mxl� ^\_� jZaebqgu_� aZdhghf_jghklb� baf_g_gby

\j_f_gb� ijh\_^_ggh]h� kZfpZfb� \[ebab� \u\h^dZ�� dhlhju_� hlebqZxlky� lhevdh

ebrv�ih�h^ghfm�k\h_fm�Zki_dlm��Bgl_jij_lZpby�deZkl_jh\�b�aZdexq_gb_�h�lhf�

qlh�hgb�y\eyxlky�^_ckl\bl_evgh�mklhcqb\ufb�b�g_�\ua\Zgu�kemqZcgufb�nZd-

lhjZfb� b� hrb[dhc� baf_j_gby� ih^l\_j`^Z_lky� j_amevlZlZfb� kjZ\g_gby

deZkl_jh\��Hkh[b�\�deZkl_jZo�jZaebqZxsboky�gZ�hkgh\_�^hklZlhqgh�lhgdbo�Zk-

i_dlh\� ijhnbe_c� lZd`_� jZaebqZebkv� ih� g_kdhevdbf� ih\_^_gq_kdbf

i_j_f_gguf��hljZ`Zxsbf�dhfi_gkbjmxs__�ih\_^_gb_�kZfph\��ijbq_f�\�lZdhc

kl_i_gb��qlh�g_�[ueh�i_j_djulby�f_`^m�bo�qZklhlgufb�jZkij_^_e_gbyfb�

<�i_j\mx�hq_j_^v��fu�ijhZgZebabjh\Zeb�Z[khexlgh_�agZq_gb_�jZaebqbc

f_`^m�kZfpZfb�b�kZfdZfb�ih�\j_f_gb��ihljZq_gghf�bfb�hdheh�\u\h^dZ�\�ij_-

^_eZo�dZ`^hc�iZju��lh�_klv�_�\j_fy��ihljZq_ggh_�hdheh�\u\h^dZ�kZfdhc�±�\j_fy�

ihljZq_ggh_� hdheh� \u\h^dZ� kZfphf�_�� gZ� klZ^bb� ij_^ebqbghd�� Wlh� jZaebqb_

[ueh�f_gvr__� \� iZjZo� ij_^klZ\eyxsbo�DeZkl_j� �� q_f�DeZkl_j� �� ������ >���±

����@�ijhlb\������>����±����@��P �������djbl_jbc�jZg^hfbaZpbb���<h�\lhjuo��fu

ijhZgZebabjh\Zeb� Z[khexlgu_� agZq_gby� jZaebqbc�f_`^m� kZfpZfb� b� kZfdZfb

ih� \j_f_gb�� ihljZq_gghf� bfb� hdheh� \u\h^dZ� gZ� kf_`guo� klZ^byo� \u\h^dZ�

(1) | \j_fy�ihljZq_ggh_�hdheh�bdju�kZfdhc – \j_fy��ihljZq_ggh_�hdheh�ij_^eb-

qbghd kZfphf�_�b� ���� _�\j_fy�ihljZq_gguc�hdheh�ij_^ebqbghd kZfphf�±�\j_fy�

ihljZq_ggh_� hdheh� ��^g_\guo� ebqbghd� kZfdhc _�� Wlhl� ZgZeba� \uy\be� agZqb-

l_evgu_��kf��Jbk������jZaebqby�f_`^m�DeZkl_jhf����b�DeZkl_jhf���\�h[hbo�wlb

bg^_dkZo�� ��������� ������������ijhlb\����� �����������P �������djbl_jbc�jZg^hfb-

aZpbb�� ���� ����� ������������ ijhlb\� ���� ������������ P ������� djbl_jbc

jZg^hfbaZpbb��<Z`gh� h[jZlblv� \gbfZgb_�gZ� lh��qlh� jZkij_^_e_gby� \k_o� wlbo

ihdZaZl_e_c�f_`^m�deZkl_jZfb�g_�i_j_dju\Zxlky�
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>jm]bfb�keh\Zfb��kZfpu�ij_^klZ\eyxsb_�DeZkl_j���ih^^_j`b\Zeb�\u-

khdbc�mjh\_gv�jh^bl_evkdhc�aZ[hlu��kh\iZ^Zxsbc�k�__�j_adbf�mf_gvr_gb_f�m

kZfhd�gZ�klZ^bb�ij_^ebqbghd� �dh]^Z�ijhbkoh^beh�\j_f_ggh_�baf_g_gb_�iheh-

\uo� jhe_c�� kf�� Jbk�� ���� agZqbl_evgh� \� [hevr_c� kl_i_gb� q_f� kZfpu�

ij_^klZ\eyxsb_�DeZkl_j����<�hlebqb_�hl�kZfph\�DeZkl_jZ����^ey�kZfph\�DeZ-

kl_jZ���[ueb�oZjZdl_jgu�\_kvfZ�g_[hevrb_�hldehg_gby�hl�ihdZaZl_e_c�kZfhd�

LZdbf�h[jZahf��hgb�^_fhgkljbjh\Zeb�[he__�\ukhdbc�mjh\_gv�dhfi_gkbjmxs_-

]h�ih\_^_gby��WlZ�bgl_jij_lZpby�lZd`_�ih^^_j`b\Z_lky�j_amevlZlZfb�ZgZebaZ

h[s_c�Zdlb\ghklb�kZfph\��wlhl�ihdZaZl_ev�[ue�mklhcqb\uf�ih�klZ^byf�jZa\b-

lby� ihlhfkl\Z�� dhwnn�� dhgdhj^Zpbb� D_g^ZeeZ =������� qlh� iha\hebeh

ijhkmffbjh\Zlv� _]h��� kZfpu�DeZkl_jZ� ��� ^_fhgkljbjh\Zeb� agZqbl_evgh� [he__

gbadbc�mjh\_gv�Zdlb\ghklb�q_f�kZfpu�DeZkl_jZ���������������������ijhlb\�����

(33.4-44.6), P ������� djbl_jbc� jZg^hfbaZpbb���H^gZdh� wlb� jZaebqby� g_� fh]ml

[ulv� ijbibkZgu� bkdexqbl_evgh� \ebygbx� ih\_^_gby� kZfhd� \� ij_^_eZo� iZju�

ihkdhevdm�kZfdb�g_�jZaebqZebkv�ih�\j_f_gb��ijh\_^_gghfm�bfb�hdheh�\u\h^dZ

gb�gZ�h^ghc�ba�klZ^bc�\u\h^dZ��\k_�iylv�agZq_gbc�P!������kf��Jbk������

6.1.4 H[km`^_gb_�j_amevlZlh\

Wlb� j_amevlZlu� ykgh� mdZau\Zxl� gZ� lh�� qlh� kms_kl\mxl� ^\_� Zevl_jgZlb\gu_

kljZl_]bb�jh^bl_evkdh]h�ih\_^_gby�kZfph\�gZ�klZ^bb�ij_^ebqbghd��G_dhlhju_

kZfpu� �DeZkl_j� ��� \_kvfZ� lhqgh�ih^kljZb\Zxlky�d� khdjZs_gbx�jh^bl_evkdhc

aZ[hlu�kh�klhjhgu�kZfdb��ijh\h^y�ihqlb�klhevdh�`_�\j_f_gb�\�[ebab�\u\h^dZ

kdhevdh�ihke_^gyy�ijh\h^bl�gZ�ij_^u^msbo�b�ihke_^mxsbo�klZ^byo�\u\h^dZ

�Z[khexlgh_�jZaebqb_�f_`^m�ihdZaZl_eyfb�kZfpZ�b�kZfdb�hq_gv�fZeh���>jm]b_



– 137 –

kZfpu� �DeZkl_j����^_fhgkljbjmxl�agZqbl_evgh�[he__�gbadbc�mjh\_gv�dhfi_g-

kbjmxs_]h�ih\_^_gby��Djhf_�lh]h��wlb�^\_�dZl_]hjbb�kZfph\�jZaebqZxlky�b�ih

h[s_c�Zdlb\ghklb� �dhlhjZy�\�hkgh\ghf�k\yaZgZ�k�iZljmebjh\Zgb_f�ehdZevghc

l_jjblhjbb��kf��A\hjudbg�� �������LZdbf�h[jZahf��^\Z�deZkl_jZ��\uy\e_ggu_�\

gZklhys_f� bkke_^h\Zgbb�� ih� \k_c� \b^bfhklb�� hljZ`Zxl� jZaebqby� \� h[s_f

mjh\g_�jh^bl_evkdh]h�\deZ^Z�

<hafh`gu_� aZljZlu� b� \u]h^u� wlbo� ^\mo� Zevl_jgZlb\guo� lZdlbd� g_ba-

\_klgu��H^gZdh��ijbgbfZy�\h�\gbfZgb_��qlh�hgb�fh]ml�bf_lv�koh^gu_�mjh\gb

h[s_]h� jh^bl_evkdh]h� \deZ^Z� �gZijbf_j� k_ahggh]h� jh^bl_evkdh]h� \deZ^Z� beb

\deZ^Z�aZ�\kx�ijh^he`bl_evghklv�`bagb���fh`gh�ij_^iheZ]Zlv��qlh�hgb�fh]ml

jZaebqZlvky�ih�\_ebqbg_�jh^bl_evkdh]h�\deZ^Z�gZ�\u\h^hd� �parental effort per

brood���lZdbf�h[jZahf��qlh�dhfi_gkbjmxsb_�kZfpu�ihdZau\Zxl�_]h�[he__�\u-

khdbc� mjh\_gv�� <� lZdhf� kemqZ_�� kZfpu� ijhy\eyxsb_� gbadbc� mjh\_gv

dhfi_gkbjmxs_]h� ih\_^_gby� fh]ml� dhfi_gkbjh\Zlv� \hafh`gh_� mf_gvr_gb_

djZldhkjhqgh]h�j_ijh^mdlb\gh]h�mki_oZ��gZijbf_j��aZ�kq_l�mf_gvr_gby�k\yab�\

iZj_��pair bond ��b�[he__�\ukhdhc�qZklhlu�kiZjb\Zgby��Djhf_�lh]h��gbadbc�mjh-

\_gv� dhfi_gkbjmxs_]h� ih\_^_gby� fh`_l� ij_^klZ\eylv� kh[hc� keZ[mx� nhjfm

jh^bl_evkdh]h�^_a_jlbjkl\Z�±�ba\_klgh� �Wisenden, 1994���qlh�\�ohjhrbo�mkeh-

\byo� b� ijb� gbadhf� ij_kk_� obsgbq_kl\Z� �dZd� \� gZrbo� Zd\ZjbZevguo

wdki_jbf_glZo�� �klhbfhklv�� jh^bl_evkdh]h� ^_a_jlbjkl\Z� ^ey� kZfph\� hlghkb-

l_evgh�gbadZ�

Fh`gh� lZd`_� ij_^iheZ]Zlv�� qlh� Zevl_jgZlb\gu_� kljZl_]bb� dhfi_gkb-

jmxs_]h�ih\_^_gby�k\yaZgu�kh�kljZl_]byfb�j_Z]bjh\Zgby�\�kblmZpbyo�klj_kkZ

�kf��]e������H^gZdh�^ey�\uykg_gby�wlh]h�\hijhkZ�lj_[m_lky�ki_pbZevgh_�bkke_-

^h\Zgb_�
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6.2 Bg^b\b^mZevgu_�jZaebqby�h[_ki_q_gby�ihlhfkl\Z�dhjfhf�m

q_jghihehkhc�pboeZahfu

6.2.1 <\_^_gb_

Fgh]b_�\b^u�pboeh\uo�ju[�^_fhgkljbjmxl�jZaebqgu_�nhjfu�h[_ki_q_gby�ih-

lhfkl\Z� dhjfhf� �Keenleyside, 1991��� H^gbf� ba� we_f_glh\� jh^bl_evkdh]h

ih\_^_gby�m�g_dhlhjuo�pboeb^�Gh\h]h�K\_lZ�y\ey_lky�jh^bl_evkdh_�\afmqb\Z-

gb_� km[kljZlZ� �fin digging��� Wlh� ih\_^_gb_� aZdexqZ_lky� \� lhf�� qlh� \ajhkeZy

hkh[v�\afmqb\Z_l�^hgguc�km[kljZl iml_f�j_adh]h�b� wg_j]bqgh]h�[b_gby� ]jm^-

guo�ieZ\gbdh\��Z�lZd`_�\heghh[jZaguo�^\b`_gbc�l_eZ��<�hl\_l�gZ�wlh��fheh^v

g_f_^e_ggh�ijb[eb`Z_lky�b�gZqbgZ_l�iblZlvky� �Keenleyside 1991, Wisenden et

al. 1995, Zworykin 1998���G_kfhljy�gZ�lh��qlh�wlZ�nhjfZ�jh^bl_evkdh]h�ih\_^_-

gby�ba\_klgZ�\�l_q_gb_�^h\hevgh�^ebl_evgh]h�\j_f_gb� �kf��Keenleyside, 1991),

lhevdh�<ba_g^_g� �Wisenden et al., 1995��b�A\hjudbg� (Zworykin, 1998��ZgZebab-

jh\Zeb� jh^bl_evkdh_� \afmqb\Zgb_� \� ^_lZeyo�� <� gZr_c� g_^Z\g_c� jZ[hl_

(Zworykin, Budaev & Mochek, 2000) [ueh� ihdZaZgh�� qlh� ijbkihkh[bl_evguf

agZq_gb_f�^Zggh]h�ih\_^_gby�y\ey_lky�h[_ki_q_gb_�ihlhfkl\Z�dhjfhf�

P_ev�gZklhys_]h�bkke_^h\Zgby�khklhyeZ�\�lhf��qlh[u�hp_gblv�wdheh]b-

q_kdb_� ijbqbgu� agZqbl_evghc� bg^b\b^mZevghc� baf_gqb\hklb� jh^bl_evkdh]h

\afmqb\Zgby��kf��]e�����m�q_jghihehkhc�pboeZahfu��Archocentrus nigrofasciatum.

Kms_kl\h\Zgb_�bg^b\b^mZevguo�jZaebqbc�\� jh^bl_evkdhf�ih\_^_gbb�qj_a\u-

qZcgh� bgl_j_kgh�� >_ckl\bl_evgh�� _keb� ijb� h^gbo� b� l_o� `_� mkeh\byo� kj_^u

g_dhlhju_�jh^bl_eb�mf_gvrZxl�h[_ki_q_gb_�k\h_]h�ihlhfkl\Z�dhjfhf��qlh�y\-

ey_lky�\u]h^hc�wlh]h�gZ�i_j\uc�\a]ey^�y\gh�g_Z^Zilb\gh]h�ih\_^_gby"�IjyfZy
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hp_gdZ� Z^Zilb\gh]h� agZq_gby� h[_ki_q_gby� ihlhfkl\Z� dhjfhf� \hafh`gZ� q_j_a

hp_gdm�kdhjhklb�jhklZ�fheh^b�b�kh^_j`bfh]h�bo�ibs_\Zjbl_evgh]h�ljZdlZ�

6.2.2 Hkh[_gghklb�f_lh^bdb

Mkeh\by�kh^_j`Zgby�bkke_^m_fuo�hkh[_c�pboeZahfu��^_lZeb�bo�g_j_klZ��Z�lZd-

`_� hibkZgb_� bamq_gguo� klZ^bc� jZa\blby� ihlhfkl\Z� khhl\_lkl\mxl� lZdh\uf�

mdZaZgguf�\�jZa^_e_��������gZklhys_c�^bkk_jlZpbb��<�^Zgghc�qZklb�jZ[hlu�bk-

ihevah\Zeb�q_lujgZ^pZlv�iZj�ju[��klZg^ZjlgZy�^ebgZ�������ff�m�kZfph\�������

ff�m�kZfhd��

JZaebqby�f_`^m�iZjZfb�ih�jZaf_jm�deZ^db�g_�ij_\urZeb��� ���hp_g_gh

ih�iehsZ^b�ih\_joghklb�km[kljZlZ��ihdjulhc�deZ^dhc���Djhf_�lh]h��ba\_klgh

�/DYHU\�	�.HHQOH\VLGH�� �������qlh�qZklhlZ�\afmqb\Zgby�km[kljZlZ�m�q_jghiheh-

khc�pboeZahfu�g_�aZ\bkbl�hl�jZaf_jZ�\u\h^dZ��Ke_^h\Zl_evgh��wlhl�nZdlhj�g_

fh]�\ebylv�gZ�bgl_gkb\ghklv�\afmqb\Zgby�\�^Zgghf�bkke_^h\Zgbb�

<� ^Zgghc� qZklb� bkke_^h\Zgby� j_]bkljbjh\Zeb� qZklhlm� jh^bl_evkdh]h

\afmqb\Zgby�km[kljZlZ�\�l_q_gb_� ���fbgmlguo�k_kkbc��h^bg�jZa�gZ�dZ`^hc�ba

klZ^bc�jZa\blby�fheh^b��J_]bkljZpby�ih\_^_gby�hkms_kl\eyeZkv�f_`^m�������b

�������^h�dhjfe_gby�ju[�

6.2.2.1 :gZeba�^hggh]h�km[kljZlZ

>ey� \uykg_gby� lh]h�� kms_kl\m_l� eb� \� wdki_jbf_glZevguo� Zd\ZjbmfZo� dZdhc�

eb[h�dhjf��dhlhjuc�fZevdb�fh]eb�[u�gZoh^blv�\�i_j_ju\Zo�f_`^m�kjZ\gbl_ev-
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gh�kdm^gufb�dhjfe_gbyfb��[ue�ijh\_^_g�ZgZeba�lj_o�ihl_gpbZevguo�bklhqgb-

dh\� lZdh]h� dhjfZ�� ih\_joghklguo� b� ]em[bgguo� keh_\� ]jmglZ� b� \gmlj_gg_c

ih\_joghklb�kl_ghd�wdki_jbf_glZevguo�Zd\Zjbmfh\��<aylb_�\k_o�ijh[�hkms_-

kl\eyehkv� ijb� ^hklb`_gbb� fZevdZfb� \hajZklZ� \� ��� ^g_c� ihke_� gZqZeZ

wdah]_ggh]h�iblZgby.

>ey� \aylby� ijh[� ih\_joghklgh]h� kehy� ]jmglZ� bkihevah\Zeky� q_jiZd�

ij_^klZ\eyxsbc�kh[hc�aZdj_ie_gguc�gZ�^ebgghc������f��jmqd_�kl_deygguc�pb-

ebg^j�k�^bZf_ljhf�hl\_jklby� ���ff�b�\ukhlhc� ����ff��GZ�^\mo�ijhba\hevgh

\u[jZgguo�mqZkldZo�^gZ�dZ`^h]h�Zd\ZjbmfZ�wlbf�q_jiZdhf�ijhba\h^beky�aZ[hj

ihjpbb�]jmglZ��aZgbfZxs_c�ijb[ebabl_evgh�iheh\bgm�h[t_fZ�pbebg^jZ��Ijh-

[Z� i_j_ghkbeZkv� \� khkm^� h[t_fhf� ���� e�� ]^_� hgZ� wg_j]bqgh� \a[Zelu\ZeZkv�

[eZ]h^Zjy� q_fm� fy]dbc� fZl_jbZe� hl^_eyeky� hl� l\_j^uo� qZklbp� ]jmglZ�� KjZam

ihke_� \a[Zelu\Zgby� \h^Z� k� ihemq_gguf� fy]dbf� fZl_jbZehf� i_j_eb\ZeZkv� \

ZgZeh]bqguc�khkm^��[eZ]h^Zjy�q_fm�hg�hl^_eyeky�hl�kh[kl\_ggh�]jmglZ��Ihke_

wlh]h�\a\_kv�i_j\bqgh�hkZ`^ZeZkv�\�l_q_gb_���qZkZ�b�baebr_d�\h^u�keb\Zeky�

Ijh[u� ba� ]em[bgguo� keh_\� ]jmglZ� hkms_kl\eyebkv� ZgZeh]bqguf� h[jZ-

ahf�� Ijb� wlhf� gZ� ^\mo� ijhba\hevgh� \u[jZgguo� mqZkldZo� ^gZ� dZ`^h]h

Zd\ZjbmfZ� \_jogbc� kehc� ]jmglZ� �ijb[ebabl_evgh� ���� lhesbgu� ]jmglZ�� hklh-

jh`gh�kgbfZeky�ieZklbdh\hc�ehiZldhc��Z�jZkiheh`_ggu_�ih^�gbf�kehb�]jmglZ�

e_`Zsb_�g_ihkj_^kl\_ggh�gZ�^g_�Zd\ZjbmfZ��aZq_jiu\Zebkv�lZdbf�`_�h[jZahf�

dZd�\�ij_^u^ms_f�kemqZ_��>Zevg_crZy�ij_^\Zjbl_evgZy�h[jZ[hldZ�ijh[�lZd`_

khhl\_lkl\h\ZeZ�lZdh\hc�\�i_j\hf�kemqZ_�

NjhglZevgu_� kl_gdb� Zd\Zjbmfh\� j_]meyjgh� qbklbebkv�� qlh� [ueh� g_h[-

oh^bfh� ^ey� ijh\_^_gby� gZ[ex^_gbc� aZ� wdki_jbf_glZevgufb� `b\hlgufb� b

j_]bkljZpbb� bo� ih\_^_gq_kdhc� Zdlb\ghklb�� Ljb� ^jm]b_� kl_gdb� hklZ\eyebkv� \
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g_ijbdhkgh\_gghklb�\iehlv�^h�\aylby�k�gbo�ijh[��Wlb�kl_gdb�ihkl_i_ggh�ih-

dju\Zebkv�\h^hjhkeyfb�b�^jm]bf�hj]Zgbq_kdbf�fZl_jbZehf��>ey�\aylby�ijh[

bkihevah\Zeky�ieZklfZkkh\uc� kdj_[hd� k�rbjbghc�e_a\by�\� ���ff��ih^� lmiuf

m]ehf�aZdj_ie_gguc�gZ�jmqd_��JZkiheh`b\�e_a\b_�kdj_[dZ�iZjZee_evgh�]jmglm

g_ihkj_^kl\_ggh�gZ^�^ghf��bf�ZddmjZlgh��gh�k�^hklZlhqguf�mkbeb_f��ijh\h^b-

eb�\\_jo�^h�ih\_joghklb�\h^u��<�j_amevlZl_�hibkZgghc�fZgbimeypbb�gZ�e_a\bb

kdj_[dZ�hklZ\ZeZkv�ihjpby�fy]dh]h�hj]Zgbq_kdh]h�fZl_jbZeZ��LZd`_�dZd�\�^\mo

ij_^u^msbo� kemqZyo��ba� dZ`^h]h� Zd\ZjbmfZ� [ueh� \aylh� ih� ^\_� ijh[u� k� ^\mo

kemqZcguf�h[jZahf�\u[jZgguo�mqZkldh\�kl_ghd�

Ijh[u�fy]dh]h�hj]Zgbq_kdh]h�fZl_jbZeZ��ihemq_ggu_�\h�\k_o�lj_o�kem-

qZyo�� i_j_ghkbebkv� \� fbdjhijh[bjdb� h[t_fhf� ���� kf3
� b� nbdkbjh\Zebkv� ���

guf�jZkl\hjhf�nhjfZev^_]b^Z��Ihke_�nbdkbjh\Zgby�b�hlklZb\Zgby�\� l_q_gb_

kmlhd�h[t_f�hkZ^dZ�\h�\k_o�lj_o�kemqZyo�khklZ\eye�hdheh�����kf3
��Ihke_�wlh]h

hkZ^hd�hklhjh`gh�i_j_ghkbeky�gZ�ij_^f_lgh_�kl_deh�b�bkke_^h\Zeky�ih^�[bgh-

dmeyjguf�fbdjhkdhihf�ijb�m\_ebq_gbb�hl���^h���� ×��<�j_amevlZl_�hibkZgghc

ijhp_^mju� ba� dZ`^h]h� wdki_jbf_glZevgh]h� Zd\ZjbmfZ� [ueh� \aylh� ih� �� ijh[

km[kljZlZ��ih���ijh[u�ba�ih\_joghklguo�b�]em[bgguo�keh_\�]jmglZ�b���ijh[u

kh� kl_ghd� Zd\ZjbmfZ��Ijb� hij_^_e_gbb� [_glhkguo� hj]Zgbafh\� bkihevah\Zeky

�Hij_^_ebl_ev� ij_kgh\h^guo� [_kiha\hghqguo� _\jhi_ckdhc� qZklb� KKKJ

(1977)".

6.2.2.2 <kdjulb_�b�ZgZeba�fheh^b�pboeZahf

Ijb�jZajZ[hld_�f_lh^bdb�baf_j_gby��\kdjulby�b�ZgZebaZ�fZevdh\�mqblu\Zebkv

h[s_ijbgylu_� j_dhf_g^Zpbb� �F_lh^bq_kdh_�ihkh[b_�ih�bamq_gbx�iblZgby�b
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ibs_\uo�hlghr_gbc�ju[�\�_kl_kl\_gguo�mkeh\byo��������<_jb]bgZ�b�^j��������

EZg]_��>fbljb_\Z��������

I_j\h_�baf_j_gb_�fZevdh\�b�bkke_^h\Zgb_� kh^_j`bfh]h�bo�ibs_\Zjb-

l_evgh]h�ljZdlZ�ijhba\h^behkv�gZ����c�^_gv�ihke_�gZqZeZ�wdah]_ggh]h�iblZgby�

Fheh^v� lZdh]h� \hajZklZ� _s_� gZoh^blky� ih^� hi_dhc� jh^bl_e_c�� Jh^bl_evkdb_

hkh[b�\�wlh�\j_fy�hkms_kl\eyxl�\afmqb\Zgb_�km[kljZlZ�k�[hevrhc�bgl_gkb\gh-

klvx�� <� lh� `_� \j_fy�� fZevdb� ^hklb]Zxl� kj_^g_]h� jZaf_jZ� hdheh� �� ff�� m`_

^hklZlhqgh�m^h[gh]h�^ey�ijh\_^_gby�bo�\kdjulby��Ba�dZ`^h]h�\u\h^dZ�kemqZc-

guf�h[jZahf�\ueZ\eb\Zehkv����fZevdh\�b�nbdkbjh\Zehkv�\�l_q_gb_�kmlhd����

guf�jZkl\hjhf�nhjfZev^_]b^Z�

Ih� bkl_q_gbb� kmlhd�� k� ihfhsvx� [bghdmeyjgh]h�fbdjhkdhiZ� b� hdmeyj�

fbdjhf_ljh\�baf_jyeZkv�klZg^ZjlgZy�^ebgZ� �6/��fZevdh\�k�lhqghklvx�^h�����

ff��Ihke_�wlh]h��dZ`^uc�fZe_d�\kdju\Zeky�k�ihfhsvx�iehkdh�aZlhq_gguo�ij_-

iZjh\Zevguo�b]e��Ij_`^_�\k_]h��jZaj_aZeZkv� kl_gdZ�[jxrghc�ihehklb�fZevdZ

hl� ]heh\u� ^h� ZgZevgh]h� hl\_jklby�� AZl_f� ibs_\Zjbl_evguc� ljZdl� ZddmjZlgh

jZkijZ\eyeky�gZ�ij_^f_lghf�kl_de_�b�p_ebdhf�hl^_eyeky�hl�l_eZ���i_j_j_aZeky�\

jZchg_� ]ehldb� b� ZgZevgh]h� hl\_jklby�� Hl^_e_gguc� ibs_\Zjbl_evguc� ljZdl

\kdju\Zeky�ih�\k_�^ebg_��_]h�kh^_j`bfh_�i_j_ghkbehkv�gZ�ij_^f_lgh_�kl_deh�b

jZkij_^_eyehkv�ih�g_fm�fZdkbfZevgh�lhgdbf� keh_f��<�dZ`^hc�ijh[_�ih^kqb-

lu\Zehkv� dhebq_kl\h� ebqbghd�Chironomidae� �kf�� J_amevlZlu��� <� l_o� kemqZyo�

dh]^Z� ebqbgdb� h[gZjm`b\Zebkv� \� qZklbqgh� i_j_\Zj_gghf� \b^_�� mqblu\Zehkv

lhevdh�dhebq_kl\h�]heh\guo�k_]f_glh\��Z�ex[u_�^jm]b_�njZ]f_glu�b]ghjbjh-

\Zebkv�

<lhjh_�baf_j_gb_�fZevdh\�b�bkke_^h\Zgb_� kh^_j`bfh]h� bo� ibs_\Zjb-

l_evgh]h� ljZdlZ�ijhba\h^behkv�gZ� ���c�^_gv� wdah]_ggh]h� iblZgby�fZevdh\��D



– 143 –

wlhfm� fhf_glm� jh^bl_evkdZy� aZ[hlZ�� \� lhf� qbke_� j_ZebaZpby� jh^bl_evkdh]h

\afmqb\Zgby�km[kljZlZ��iheghklvx�aZlmoZeZ�b�fZevdb�iblZebkv�kZfhklhyl_evgh�

LZdbf�h[jZahf��^ZggZy�qZklv�jZ[hlu�^he`gZ�[ueZ�ihdZaZlv��dZd�qZklhlZ�\afm-

qb\Zgby� \eby_l� gZ� ihke_^mxs__� ihke_� i_jbh^Z� aZ[hlu� h� ihlhfkl\_� b

kZfhklhyl_evgh_�iblZgb_�fZevdh\��Baf_j_gb_�b�\kdjulb_�fZevdh\�hkms_kl\ey-

ehkv�lZd`_��dZd�b�gZ�ij_^u^ms_f�wlZi_�bkke_^h\Zgby�

6.2.2.3 KlZlbklbq_kdbc�ZgZeba

>ey�klZlbklbq_kdh]h�ZgZebaZ�^Zgguo�[ue�bkihevah\Zg�^bki_jkbhgguc�ZgZeba�k

ih\lhjgufb� baf_j_gbyfb� �repeated measures ANOVA���<� kemqZyo� gZjmr_gby

mkeh\bc�kn_jbqghklb�b�kbff_ljbb� �qlh�hp_gb\Zehkv�ijb�ihfhsb�djbl_jby�:

FZmqeb���[ueZ�k^_eZgZ�ihijZ\dZ�OvxgZ�N_ev^lZ�^ey�qbkeZ�kl_i_g_c� k\h[h^u

(Huynh-Feldt adjustment��kf��&URZGHU�	�+DQG���������<�kemqZyo�gZjmr_gby�mkeh-

\by�]hfhkp_^Zklbqghklb�^bki_jkbc��\uqbkeyeb�t-djbl_jbc�k�ihijZ\dhc�MwerZ�

>ey� dhjj_eypbhggh]h� ZgZebaZ� bkihevah\Zeb� dhwnnbpb_gl�KibjfwgZ�� Z� lZd`_

dhwnnbpb_gl�dhjj_eypbb�]ZffZ��Ihke_^gbc�bkihevah\Zeky�\�l_o�kemqZyo��dh]^Z

\� \u[hjd_� [ueh� fgh]h� h^bgZdh\uo� agZq_gbc� �gme_\uo� qZklhl� gZ� gZqZevguo

wlZiZo�jZa\blby�fheh^b���ij_iylkl\mxsbo�jZg`bjh\Zgbx�^Zgguo� �kf��Krauth

1988).
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6.2.3 J_amevlZlu�bkke_^h\Zgbc

6.2.3.1 Ij_^\Zjbl_evguc�ZgZeba

J_amevlZlu�^bki_jkbhggh]h�ZgZebaZ��fh^_ev�ih\lhjguo�baf_j_gbc��kf��Jbk�����

ihdZaZeb��qlh�qZklhlZ�jh^bl_evkdh]h�\afmqb\Zgby�km[kljZlZ�agZqbl_evgh�aZ\b-

k_eZ� dZd� hl� \hajZklZ� fheh^b� �F1.56, 20.27 = 24.7, P<0.001 k� ihijZ\dhc� OwcgZ�

N_ev^Z; djbl_jbc�kn_jbqghklb�b�kbff_ljbb�FZmqeb: W = 0.006, P<0.001��lZd�b

hl�iheZ�jh^bl_ey��F1,13 = 25.06, P<0.001���<aZbfh^_ckl\b_�wlbo�^\mo�nZdlhjh\

KlZ^by�jZa\blby�ihlhfkl\Z
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BdjZ Ij_^ebqbgdb ��^gy ���^g_c ���^g_c

KZfpu
KZfdb

Jbkmghd 14. QZklhlZ jh^bl_evkdh]h \afmqb\Zgby km[kljZlZ m kZfph\ b kZfhd gZ

jZaguo klZ^byo jZa\blby ihlhfkl\Z

[ueh�lZd`_� agZqbfh� �Eyf[^Z�MbedkZ�  � ������P=0.006; djbl_jbc�FZmqeb: W =

0.002, P���������:gZeba� dhgljZklh\� \uy\be� klZlbklbq_kdb� agZqbfuc� iheh`b-

l_evguc� ebg_cguc� lj_g^� \� qZklhl_� jh^bl_evkdh]h� \afmqb\Zgby� k� \hajZklhf

�kZfpu��F1,13 = 22.28, P<0.001;�kZfdb: F1,13 = 28.84, P<0.001���Djhf_�lh]h��kZfdb
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oZjZdl_jbah\Zebkv�agZqbl_evgh�[he__�\ukhdhc�qZklhlhc�\afmqb\Zgby�q_f�kZf-

pu��F1,13 = 25.06, P<0.001).

Bg^b\b^mZevgu_� jZaebqby� \� qZklhl_� \afmqb\Zgby� km[kljZlZ� m� kZfph\

hdZaZebkv�mklhcqb\ufb�ih�klZ^byf�jZa\blby�ihlhfkl\Z� �dhwnnbpb_gl�dhgdhj-

^Zpbb�D_g^ZeeZ� �������P���������KlZ[bevghklv�bg^b\b^mZevguo�jZaebqbc�[ueZ

g_kdhevdh� \ur_� m� kZfhd� �dhwnnbpb_gl� dhgdhj^Zpbb� D_g^ZeeZ� :�  � �����

P���������WlZ� mklhcqb\hklv�� Z� lZd`_� dhjj_eypbb�f_`^m� kZfpZfb�b� kZfdZfb� \

iZjZo� �kf�� ]e�� ����iha\hebeb�ijhkmffbjh\Zlv�qZklhlu�\afmqb\Zgby� kZfpZfb�b

kZfdZfb� \f_kl_�� qlh� ^Zeh� h[smx� qZklhlm� \afmqb\Zgby�� hljZ`Zxsmx� h[smx

l_g^_gpbx�iZju�ijhy\eylv�^Zggh_�ih\_^_gb_�

6.2.3.2 :gZeba�^hggh]h�km[kljZlZ

:gZeba�^hggh]h�km[kljZlZ�\uy\be�^\Z�\b^Z�ebqbghd�objhghfb^��dhlhju_�\�agZ-

qbl_evghc�kl_i_gb�hlebqZebkv�ih�jZaf_jm�b�[ueb�e_]dh�jZaebqbfu�\bamZevgh�

F_edb_�wda_fieyju�bf_eb�^ebgm�hl�����^h���ff��kj_^gyy�����ff���\�lh�\j_fy�dZd

djmigu_�bf_eb�^ebgm�hl���^h�����ff��kj_^gyy�����ff���JZaebqby�f_`^m�bo�^eb-

ghc� [ueh� \ukhdh� ^hklh\_jgh� �t�djbl_jbc� k� dhjj_dpb_c� MwerZ�� t15.46 = 12.34,

P<0.0001, N = 30��\Z`gh�h[jZlblv�\gbfZgb_�gZ�lh��qlh�jZkij_^_e_gby�g_�i_j_-

dju\Zebkv���Ihkdhevdm�wlb�hj]Zgbafu�g_�[ueb�ij_^gZf_j_ggh�aZk_e_gu�\�gZrb

wdki_jbf_glZevgu_�Zd\Zjbmfu��bo�ijhbkoh`^_gb_�g_ba\_klgh��H^gZdh�bo�ijb-

kmlkl\b_�kha^Zeh�hkgh\Zgb_�^ey�gZklhys_]h�bkke_^h\Zgby��

JZkij_^_e_gb_� wlbo� f_edbo� b� djmiguo� ebqbghd� kms_kl\_ggh� jZaebqZ-

ehkv��>bki_jkbhgguc�ZgZeba��fh^_ev�ih\lhjguo�baf_j_gbc�k�ij_h[jZah\Zgb_f
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d�Zjdkbgmkm�^ey� ]hfh]_gbabjh\Zgby�^bki_jkbb��ihdZaZe��qlh�ijhp_glgZy�^hey

f_edbo�wda_fieyjh\�aZ\bk_eZ�lhevdh�hl�kehy�^hggh]h�km[kljZlZ��ih\_joghklguc

ijhlb\�]em[hdh]h��F1,13 = 75.70, P<0.0001��gh�g_�hl�ih\lhj_gby�b�jZkiheh`_gby

\u[hjdb� �F1,13 = 0.30, P=0.59���b�\aZbfh^_ckl\b_�f_`^m�wlbfb�nZdlhjZfb�[ueh

g_agZqbfuf� �F1,13 = 3.11, P=0.10���Ijhp_glgZy� ^hey�f_edbo� ebqbghd� [ueZ� gZ-

fgh]h�[hevr_�\�ih\_joghklghf����������q_f�\�]em[hdhf����������keh_�^hggh]h

km[kljZlZ��LZdbf�h[jZahf��f_edb_�ebqbgdb�objhghfb^�ij_h[eZ^Zeb�\�ih\_jo-

ghklghf� mjh\g_� ^hggh]h� km[kljZlZ�� \� lh� \j_fy� dZd� djmigu_� ebqbgdb

ij_^ihqblZeb�[he__�]em[hdb_�_]h�]hjbahglu��Z�ijhp_^mjgu_�^_lZeb��f_klh�\j_-

fy�\aylby�\u[hjdb��g_�[ueb�\Z`gu��GZ�kl_gdZo�wdki_jbf_glZevguo�Zd\Zjbmfh\

[ueb�h[gZjm`_gu�lhevdh�f_edb_�ebqbgdb�

6.2.3.3 :gZeba�kh^_j`bfh]h�ibs_\Zjbl_evgh]h�ljZdlZ�fheh^b

DZd�f_edb_�lZd�b�djmigu_�ebqbgdb�objhghfb^�[ueb�ij_^klZ\e_gu�\�ibs_\Zjb-

l_evghf� ljZdlZl_� fheh^b�� H^gZdh�� h[s__� dhebq_kl\h� djmiguo� b� f_edbo

ebqbghd�agZqbl_evgh�jZaebqZehkv�f_`^m�^\mfy�\u[hjdZfb��\aylufb�gZ�klZ^byo

���b� ���^g_c� wdah]_ggh]h�iblZgby��H[s__�kj_^g__�qbkeh�f_edbo� wda_fieyjh\

m\_ebqbehkv�k�1.59 ± 0.20 ̂h 6.89 ± 0.61 (t168.94 = 8.31, p<0.0001), \�lh�\j_fy�dZd

dhebq_kl\h� djmiguo� ebqbghd� g_� baf_gbehkv� �hl 1.44 ± 0.19 ̂ h 1.82 ± 0.14,

t258.43 = 1.67, p=0.096). Wlh�mdZau\Z_l�gZ�lh��qlh�djmigu_�ebqbgdb�objhghfb^

[ueb�\�agZqbl_evghc�kl_i_gb�g_^hklmigu�fheh^b�\�\hajZkl_����^g_c��dh]^Z�hgZ

^hklb]ZeZ�g_aZ\bkbfhklb�hl�jh^bl_e_c��<ke_^kl\b_�wlh]h��f_edb_�ebqbgdb�klZ-

gh\bebkv�gZb[he__�\Z`ghc�qZklvx�bo�jZpbhgZ�
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>ey�lh]h��qlh[u�ijhZgZebabjh\Zlv�dhjj_eypbx�f_`^m�qZklhlhc�\afmqb-

\Zgby�b�oZjZdl_jbklbdZfb�fheh^b��fu�\uqbkebeb�kj_^gxx�klZg^Zjlgmx�^ebgm

fheh^b��Z�lZd`_�qbkeh�djmiguo�b�f_edbo�ebqbghd�objhghfb^�\�bo�ibs_\Zjb-

l_evghf� ljZdl_� �l�_�� kj_^gb_� agZq_gby� wlbo� ihdZaZl_e_c� ^ey� dZ`^hc� iZju��

H[sZy�qZklhlZ�jh^bl_evkdh]h�\afmqb\Zgby�agZqbl_evgh�dhjj_ebjh\ZeZ�k�oZjZd-

l_jbklbdZfb�fheh^b��Bgl_j_kgh��h^gZdh��qlh�kljmdlmju�wlbo�dhjj_eypbc�[ueb

jZaebqgufb�\����b����^g_c��LZ[e�������<�\hajZkl_����^g_c�wdah]_ggh]h�iblZgby

jh^bl_evkdh_�\afmqb\Zgb_�km[kljZlZ�ihdZaZeh�\ukhdb_�iheh`bl_evgu_�dhjj_-

eypbb� kh� klZg^Zjlghc� ^ebghc� fheh^b� b� qbkehf� dZd� f_edbo� lZd� b� djmiguo

LZ[ebpZ�14.�Dhjj_eypbb�f_`^m�h[s_c�qZklhlhc�jh^bl_evkdh]h�\afmqb\Zgby

km[kljZlZ�b�oZjZdl_jbklbdZfb�fheh^b

OZjZdl_jbklbdb�fheh^b ρ t12 P

20 ̂ g_c�wdah]_ggh]h�iblZgby

KlZg^ZjlgZy�^ebgZ�fheh^b 0.90 7.19 0.000

Dhebq_kl\h�f_edbo�ebqbghd -0.08 0.27 0.795

Dhebq_kl\h�djmiguo�ebqbghd 0.92 8.21 0.000

H[s__�dhebq_kl\h�ebqbghd 0.93 9.11 0.000

Ijhp_gl�djmiguo�ebqbghd 0.79 4.51 0.001

45 ̂ g_c�wdah]_ggh]h�iblZgby

KlZg^ZjlgZy�^ebgZ�fheh^b 0.33 1.20 0.252

Dhebq_kl\h�f_edbo�ebqbghd -0.59 2.51 0.027

Dhebq_kl\h�djmiguo�ebqbghd -0.06 0.20 0.844

H[s__�dhebq_kl\h�ebqbghd -0.53 2.17 0.051

Ijhp_gl�djmiguo�ebqbghd 0.74 3.84 0.002
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ebqbghd�objhghfb^�\�__�ibs_\Zjbl_evghf�ljZdlZl_��H^gZdh��\�\hajZkl_����^g_c

\afmqb\Zgb_� ^_fhgkljbjh\Zeh� agZqbl_evgmx� hljbpZl_evgmx� dhjj_eypbx� k

qbkehf�f_edbo�ebqbghd�objhghfb^�\�ibs_\Zjbl_evghf�ljZdlZl_�fheh^b�b�hdZ-

aZehkv�gbdZd�g_�k\yaZgguf�k�__�jZaf_jZfb�

>ey�lh]h��qlh[u�ijh\_jblv�wnn_dl�dZq_kl\Z�^hggh]h�km[kljZlZ��fu�\u-

qbkebeb� dhjj_eypbb� f_`^m� h[s_c� qZklhlhc� jh^bl_evkdh]h� \afmqb\Zgby

km[kljZlZ��^ebghc�l_eZ�b�^jm]bfb�ihdZaZl_eyfb�fheh^b��Z�lZd`_�qbkehf�f_edbo

b� djmiguo� ebqbghd� objhghfb^� \� ih\_joghklguo� b� ]em[hdbo� mjh\gyo� kehyo�

Wlhl�ZgZeba�ihdZaZe��qlh�jh^bl_evkdh_�\afmqb\Zgb_�g_�k\yaZgh�dZq_kl\hf�km[-

kljZlZ� �\k_�3!������Djhf_�lh]h��dZq_kl\h�km[kljZlZ�g_�dhjj_ebjh\Zeh�k�^ebghc

l_eZ�b�^jm]bfb�oZjZdl_jbklbdZfb�fheh^b�\�\hajZkl_����^g_c��\k_�3!������H^gZ-

dh�� \� ��� ^g_c� ^ebgZ� l_eZ� fheh^b� iheh`bl_evgh� dhjj_ebjh\ZeZ� k� qbkehf

djmiguo� ebqbghd� objhghfb^� \� ih\_joghklghf� b� ]em[hdhf� kehyo� km[kljZlZ

(ρ=0.58, P ������b�ρ=0.73, P �������khhl\_lkl\_ggh���lZd`_�dZd�b�k�qbkehf�f_e-

dbo� ebqbghd� \� ]em[hdhf� keh_� km[kljZlZ� �ρ=0.68, P ��������Djhf_� lh]h�� qbkeh

djmiguo�ebqbghd�\�ibs_\Zjbl_evghf�ljZdl_�fheh^b�bf_eh�l_g^_gpbx�dhjj_-

ebjh\Zlv�k�qbkehf�djmiguo�ebqbghd�\�ih\_joghklghf�keh_� �ρ=0.48, P ������b

f_edbo�ebqbghd�\�]em[hdhf�keh_��ρ=0.50, P ������km[kljZlZ��H^gZdh�dhebq_kl\h

f_edbo�ebqbghd�\�ibs_\Zjbl_evghf�ljZdl_�fheh^b�g_�aZ\bk_eh�hl�dhebq_kl\Z

wlbo�hj]Zgbafh\�\�]em[hdbo�b�ih\_joghklguo�kehyo�km[kljZlZ��\k_�P>0.1).

Wlb� j_amevlZlu� mdZau\Zxl�gZ� lh�� qlh� dZq_kl\h� km[kljZlZ�g_� \ebyeh�gZ

qZklhlm�jh^bl_evkdh]h�\afmqb\Zgby�b�jhkl�fZevdh\�\�\hajZkl_����^g_c��H^gZdh�

hgh�\ebyeh�gZ�jhkl�fheh^b�b�kh^_j`bfh_�__�\�ibs_\Zjbl_evgh]h�ljZdlZ�\� ��

^g_c��dh]^Z�hgZ�^hklb]eb�g_aZ\bkbfhklb�hl�jh^bl_e_c�
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6.2.4 H[km`^_gb_�j_amevlZlh\

Ihemq_ggu_�j_amevlZlu�gZoh^ylky�\�ohjhr_f�khhl\_lkl\bb�k�^Zggufb�ebl_jZ-

lmju��Wisenden et al., 1995; Zworykin, 1998���k\b^_l_evkl\mxsbfb�h�lhf�qZklhlZ

jh^bl_evkdh]h� \afmqb\Zgby� km[kljZlZ� m\_ebqb\Z_lky� k� \hajZklhf� \u\h^dZ�� b

\ur_�m�kZfhd�q_f�m� kZfph\��Wlb� aZdhghf_jghklb� k\b^_l_evkl\mxl�h� lhf��qlh

nmgdpby� wlh]h� ih\_^_gby� ±� m\_ebq_gb_� ^hklmighklb� dhjfZ� b� wnn_dlb\ghklb

iblZgby�fheh^b��>_ckl\bl_evgh��ihlj_[ghklb�fZevdh\�\�ibs_�m\_ebqb\Z_lky�k

\hajZklhf��Z�kZfdb�m�fgh]bo�\b^h\�pboeb^�\�[hevr_c�kl_i_gb�ijbgbfZxl�mqZ-

klb_�\�g_ihkj_^kl\_gghc�aZ[hl_�h�ihlhfkl\_�

?s_�[he__�\Z`gh��qlh�^Zggh_�bkke_^h\Zgb_�\uy\beh�[ebadmx�k\yav�f_`-

^m� qZklhlhc� jh^bl_evkdh]h� \afmqb\Zgby� km[kljZlZ� b� jhklhf� fheh^b� ;he__

\ukhdZy�qZklhlZ�wlh]h�ih\_^_gby�dhjj_ebjh\ZeZ�kh�agZqbl_evgh�[hevrbf�dheb-

q_kl\hf� djmiguo� ebqbghd� objhghfb^�� dhlhju_� ijylZebkv� \� ]em[hdbo� kehyo

^hggh]h�km[kljZlZ�b�[ueb�fZeh�^hklmigu�^ey�fheh^b�[_a�ihfhsb�jh^bl_e_c�

DZd�j_amevlZl� wlh]h��kdhjhklv�jhklZ�ihlhfkl\Z�jh^bl_e_c�oZjZdl_jbamxsboky

\ukhdhc�qZklhlhc�jh^bl_evkdh]h�\afmqb\Zgby�km[kljZlZ�[ueZ�agZqbl_evgh�\u-

r_�q_f�m�jh^bl_e_c�keZ[h�ijhy\eyxsbo�wlh�ih\_^_gb_�

GZb[he__�\Z`gh_�ijbkihkh[bl_evgh_� agZq_gb_�\ukhdhc�kdhjhklb�jhklZ

fZevdh\�±�aZsblZ�hl�obsgbdh\��Ba\_klgh��Wisenden & Keenleyside 1992, 1994),

qlh�ij_kk�obsgbq_kl\Z�gZ�fZevdh\�pboeh\uo�ju[�^hklb]Z_l�\ukhdhc�\_ebqbgu�

g_kfhljy�gZ�lh��qlh�hgb�ihklhyggh�gZoh^ylky�ih^�hi_dhc�jh^bl_e_c��;he__�lh]h�

f_edb_�fZevdb�pboeZahfu�bf_xl�agZqbl_evgh�[he__�\ukhdmx�^hklmighklv�^ey
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obsgbdh\�q_f�fZevdb�bf_xsb_�jZaf_j�[md\Zevgh�gZ�g_kdhevdh�fbeebf_ljh\

[hevr_� �Wisenden & Keenleyside 1992, 1994���<�^hiheg_gb_�d�wlhfm��[hevrbc

jZaf_j�l_eZ�ij_^hklZ\ey_l�agZqbl_evgmx�\u]h^m�b�k�lhqdb� aj_gby�ih\ur_gby

dhgdmj_glghc�kihkh[ghklb�b�^hklb`_gby�[he__�\ukhdh]h�khpbZevgh]h�klZlmkZ�

H^gZdh�� kh\_jr_ggh�ijhlb\hiheh`guc�j_amevlZl�[ue�gZc^_g�gZ�[he__

iha^gbo� klZ^byo�jZa\blby�fZevdh\��dh]^Z�jh^bl_eb�ij_djZlbeb� jh^bl_evkdmx

aZ[hlm�b�jh^bl_evkdh_�\afmqb\Zgb_�km[kljZlZ�g_�gZ[ex^Zehkv��<�wlh�\j_fy�h[-

sZy�qZklhlZ�jh^bl_evkdh]h�\afmqb\Zgby�km[kljZlZ�gbdZd�g_�dhjj_ebjh\ZeZ�kh

klZg^Zjlghc�^ebghc�fheh^b��;he__�lh]h��[he__�\ukhdbc�mjh\_gv�ij_^u^ms_]h

jh^bl_evkdh]h�\afmqb\Zgby�km[kljZlZ�[ue�k\yaZg�k�kms_kl\_gguf�khdjZs_gb_f

dhebq_kl\Z� f_edbo� ebqbghd� objhghfb^� \� ibs_\Zjbl_evghf� ljZdl_� fZevdh\�

H^gZdh�\�wlh�\j_fy�f_edb_�ebqbgdb�klZgh\bebkv�gZb[he__�\Z`ghc�qZklvx�jZ-

pbhgZ� fheh^b� �\Z`gh� hlf_lblv�� qlh� kj_^g__� dhebq_kl\h� djmiguo� ebqbghd� \

ibs_\Zjbl_evghf�ljZdl_�fZevdh\�g_�ij_\urZeh����

Wlhl�j_amevlZl�mdZau\Z_l�gZ�\hafh`guc�dhfijhfbkk�f_`^m�h[_ki_q_gb-

_f� ihlhfkl\Z� dhjfhf� b� bg^b\b^mZevguf� hiulhf� fheh^b�� K� h^ghc� klhjhgu�

[he__� \ukhdbc� mjh\_gv� h[_ki_q_gby� ihlhfkl\Z� dhjfhf� m\_ebqb\Z_l� ^hklmi-

ghklv� dhjfZ� ^ey� fZevdh\�� qlh� ijb\h^bl� d� m\_ebq_gbx� kdhjhklb� bo� jhklZ�� K

^jm]hc�klhjhgu��fZevdb�jh^bl_e_c��oZjZdl_jbamxsboky�[he__�gbadbf�mjh\g_f

jh^bl_evkdh]h� \afmqb\Zgby� km[kljZlZ� \_jhylgh� ihemqZxl� bg^b\b^mZevguc

hiul�ihbkdZ�b�hohlu�gZ�f_edbo�ebqbghd��dhlhju_�h^gZdh�y\eyxlky�^hklmigu-

fb� ^ey� gbo� [_a� ihfhsb� jh^bl_e_c� b� khklZ\eyxl� hkgh\m� jZpbhgZ�� LZdbf

h[jZahf��d�dhgpm�i_jbh^Z�jh^bl_evkdhc�aZ[hlu��fheh^v�bgl_gkb\gh�dhiZxsbo

jh^bl_e_c�klZgh\blky�f_g__�hiulghc�b�f_g__�kihkh[ghc�^h[u\Zlv�f_edb_�ib-

s_\u_� hj]Zgbafu�� qlh� \� dhg_qghf� blh]_� mf_gvrZ_l� __� kdhjhklv� jhklZ�� <
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dhg_qghf�kq_l_��jZaebqby�\�jZaf_jZo�fZevdh\�klZgh\ylky�g_�k\yaZggufb�k�hkh-

[_gghklyfb�h[_ki_q_gby�bo�dhjfhf�jh^bl_eyfb�

H[_ki_q_gb_�ihlhfkl\Z�dhjfhf�y\ey_lky�\_kvfZ��^hjh]bf��ih\_^_gb_f�k

lhqdb�aj_gby�aZljZl�\j_f_gb�b�wg_j]bb��&OXWWRQ�%URFN,��������Ihwlhfm�\hafh`-

guc� dhfijhfbkk� f_`^m� h[_ki_q_gb_f� ihlhfkl\Z� dhjfhf� b� bg^b\b^mZevguf

hiulhf�fheh^b�fh`_l� ih^^_j`b\Zlv� kZfu_� jZagu_� ih\_^_gq_kdb_� kljZl_]bb�

Dhg_qgh�`_�� aZljZlu�b�\u]h^u�dZ`^hc�ba�wlbo�kljZl_]bc�^he`gu� aZ\bk_lv�hl

ehdZevguo�wdheh]bq_kdbo�mkeh\bc�

Djhf_�lh]h��ij_^u^ms__�bkke_^h\Zgb_��kf��]e�����ihdZaZeh��qlh�[he__�Z]-

j_kkb\gu_� hkh[b� fh]ml� ^_fhgkljbjh\Zlv� [he__� gbadbc� mjh\_gv� ijyfhc

jh^bl_evkdhc� aZ[hlu� b� ijh\h^yl� [hevr_� \j_f_gb� \^Zeb� hl� \u\h^dZ��Ih� \k_c

\b^bfhklb��lZdb_�jh^bl_eb�fh]ml�^hklb]Zlv�w\hexpbhggh]h�dhfijhfbkkZ�f_`-

^m� aZsblhc� l_jjblhjbb� b� \u\h^dZ� k� h^ghc� klhjhgu�� Z� lZd`_� h[_ki_q_gby

ihlhfkl\Z� dhjfhf� k� ^jm]hc� klhjhgu� �wlb� we_f_glu� ih\_^_gby� \aZbfhbkdex-

qZxsb_� b� g_� fh]ml� ijhy\eylvky� h^gh\j_f_ggh��� LZdbf� h[jZahf�� g_dhlhju_

hkh[b�fh]ml� \deZ^u\Zlv� [hevr_� \j_f_gb� b� wg_j]bb� \� h[_ki_q_gby� ihlhfkl\Z

dhjfhf��\�lh�\j_fy�dZd�^jm]b_�±�\�Zdlb\gmx�aZsblm�l_jjblhjbb��<�j_amevlZl_�

_kl_kl\_gguc� hl[hj� ^he`_g� ih^^_j`b\Zlv� \ukhdbc� mjh\_gv� bg^b\b^mZevguo

jZaebqbc�jh^bl_evkdh]h�ih\_^_gby�
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6.3 Bg^b\b^mZevgu_�jZaebqby�\�im]eb\hklb�]eZaqZluo�a_e_gmr_d

6.3.1 <\_^_gb_

P_evx�^Zggh]h�bkke_^h\Zgby�[ue� ZgZeba�bg^b\b^mZevguo� jZaebqbc� klZcgh]h

ih\_^_gby� q_jghfhjkdbo� ]eZaqZluo� a_e_gmr_d��Symphodus ocellatus Forskål�� Z

lZd`_��Z�lZd`_�bo�k\yav�k�bg^b\b^mZevgufb�jZaebqbyfb�ih�kl_i_gb�kf_ehklb�\

gh\hc� kj_^_� KlZcgh_� ih\_^_gb_� �JZ^Zdh\�� ������ =_jZkbfh\�� ������ 0DJXUUDQ�

1993; Pavlov & Kasumyan, in press��b� kf_ehklv�im]eb\hklv� �Wilson et al. 1993,

1994��bf_xl� \Z`gh_� wdheh]bq_kdh_� agZq_gb_��Djhf_� lh]h�� ^Zgguc� ZgZeba� ih-

a\hey_l� \� i_jki_dlb\_� k\yaZlv� k\hckl\Z� l_fi_jZf_glZ� b� PGK� hkh[_c� k� bo

ih\_^_gb_f�\�_kl_kl\_gghc�kj_^_�

=eZaqZlZy� a_e_gmrdZ�� f_edZy� ijb[j_`gZy� Kj_^ba_fghfhjkdZy� ju[Z�

hkh[_ggh�ih^oh^bl�^ey�ih^h[gh]h�bkke_^h\Zgby��ihkdhevdm�hgZ�^_fhgkljbjm_l

^h\hevgh�keh`gh�kljmdlmjbjh\Zggh_�ih\_^_gb_� �Fhq_d�b�;m^Z_\��������b�Zev-

l_jgZlb\gu_�kljZl_]bb�jZafgh`_gby��Fiedler, 1964; Taborsky et al., 1987���Djhf_

lh]h��l_kl�gZ�ih\_^_gb_�\�gh\hc�kj_^_�qZklh�bkihevam_lky�^ey�lh]h��qlh[u�hij_-

^_eblv� mjh\_gv� kf_ehklb�im]eb\hklb�� dhlhjuc� fh`_l� dhjj_ebjh\Zlv� k

Z]j_kkb\ghklvx��khpbZevguf�^hfbgbjh\Zgb_f��iZjZablhnZmghc�b�l�^���Hunting-

ford 1976, Huntingford et al. 1990, Wilson et al. 1993).
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6.3.2 Hkh[_gghklb�f_lh^bdb

6.3.2.1 GZ[ex^_gby�\�ijbjh^_

GZlmjgu_� bkke_^h\Zgby� ih\_^_gby� a_e_gmr_d� ijh\h^bebkv� \� g_j_ijh^mdlb\-

guc� ^ey� wlh]h� \b^Z� i_jbh^� ±� bxe_�Z\]mkl_� ����� ]h^Z�� \� jZchg_� Mljbrkdhc

fhjkdhc�klZgpbb�BIWW�J:G� �Q_jgh_�fhj_��Gh\hjhkkbckd���JZchg�bkke_^h\Z-

gby� ij_^klZ\eye� kh[hc� iheh]mx� ]Ze_qgbdh\mx� hlf_ev�� hl� ihehku� ijb[hy� ^h

]em[bgu��ijbf_jgh���f��AZ�g_c�ke_^h\Zeb�aZjhkeb�pbklhabju��Cistoseira sp.���^h

]em[bgu� �±��f_ljh\��LZdbf�h[jZahf��\�jZ[hl_�bkke_^h\Zebkv�^\Z�[bhlhiZ�� ]Z-

e_qgbdh\uc�[bhlhi�b�aZjhkeb�pbklhabju�

<k_�ih^\h^gu_�gZ[ex^_gby�[ueb�\uiheg_gu�k�bkihevah\Zgb_f�ih^\h^-

gh]h� kgZjy`_gby� �Zd\ZeZg]�� rghjd_ev�� eZklu�� fZkdZ��� Z� lZd`_� ih^\h^ghc

\b^_hdZf_ju��GZ[ex^Zl_ev��f_^e_ggh�ieu\y� ih� \u[jZgghfm� mqZkldm�� kemqZc-

guf� h[jZahf� \u[bjZe� hkh[v� a_e_gmrdb��G_f_^e_ggh�ihke_� wlh]h� hg� \dexqZe

\b^_hdZf_jm�b�j_]bkljbjh\Ze�ih\_^_gb_�\u[jZgghc�hkh[b�\� l_q_gb_� ��fbgml�

;ueh�^h\hevgh�keh`gh�ijhke_`b\Zlv�ju[�[hevr__�\j_fy��ihkdhevdm�ju[u�qZk-

lh� \uoh^beb� ba� ihey� aj_gby� \b^_hdZf_ju� �\k_� dhjhldb_� gZ[ex^_gby� [ueb

hl[jhr_gu���Djhf_�lh]h��ju[u�h[uqgh�im]Zxlky�kebrdhf�mihjgh]h�gZ[ex^Z-

l_ey�

Lbibqguc� jZaf_j� klZb� ]eZaqZlhc� a_e_gmrdb� khklZ\ey_l� ��±��� hkh[_c�

>ey�lh]h��qlh[u�ih�\hafh`ghklb�ba[_`Zlv�Zjl_nZdlh\��lhevdh�h^gZ�hkh[v�hl[b-

jZeZkv�ba�dZ`^hc�klZb��<k_�gZ[ex^_gby�ijh\h^beb�k�������^h��������dh]^Z�ju[u

[ueb�^hklZlhqgh�Zdlb\gu�b�iblZebkv��Dhebq_kl\h�hkh[_c��aZj_]bkljbjh\Zgguo

\�]Ze_qgbdh\hf�[bhlhi_�b�aZjhkeyo�pbklhabju�khklZ\beh��khhl\_lkl\_ggh�����b

27.
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J_]bkljbjh\Zeb� ke_^mxsb_� we_f_glu� ih\_^_gby� ju[�� i_j_f_s_gby

(MOVE)��aZ\bkZgby�k�lhes_�\h^u�(STOP)��iblZgb_��FEED���Z�lZd`_�aZlZb\Zgb_�\

aZjhkeyo�b�jZaghh[jZaguo�mdjulbyo��HIDE���Djhf_�lh]h��j_]bkljbjh\Zeb�^hex

\j_f_gb��ijh\_^_ggh]h�\�klZyo�

6.3.2.2 Wdki_jbf_glZevgh_�l_klbjh\Zgb_

Ih\_^_gq_kdb_�wdki_jbf_glu�ijh\h^beb�\�:\]mkl_������]h^Z��lZd`_�gZ�Mljbr-

kdhc� fhjkdhc� klZgpbb�� >\Z^pZlv� hkh[_c� a_e_gmrdb� [ueb� ihcfZgu� ^ey

wdki_jbf_glh\� ijb� ihfhsb� g_[hevrhc� ��×�� f�� ih^t_fghc� k_ldb�� >ey� wlh]h

k_ldm� himkdZeb� gZ� ^gh� gZ� djZx� ]Ze_qgbdh\hc� hlf_eb� �]em[bgZ� ijbf_jgh� ���

f_ljZ���DZd�lhevdh�hkh[v�beb�klZy�a_e_gmr_d�ihy\eyeZkv�gZ^�ih^t_fgbdhf��ih-

ke_^gbc�[ukljh�ih^gbfZeb�ijb�ihfhsb�ijbdj_ie_ggh]h�d�g_fm�rgmjZ��LZdbf

h[jZahf��[ueh�^hklZlhqgh�e_]dh�hij_^_eblv��i_j_f_sZeZkv�eb�ihcfZggZy�hkh[v

\�h^bghqdm�beb�\�klZ_��H^gZdh��\�g_h^ghagZqguo�kemqZyo��gZijbf_j��dh]^Z�^\_

hkh[b� ihy\eyebkv� gZ^� k_ldhc� k� jZaguo� klhjhg�� bo� \ueh\� g_� ijhba\h^beky��<

h[s_c�keh`ghklb��[ueh�ihcfZgh�\hk_fv�h^bghqguo�b�^\_gZ^pZlv�klZcguo�hkh-

[_c�a_e_gmrdb��klZg^ZjlgZy�^ebgZ����±����kf��f_^bZgZ�����kf��

>ey�wdki_jbf_glh\�[ueb�kemqZcguf�h[jZahf�hlh[jZgu� ��klZcguo�hkh-

[_c�� qlh� iha\hebeh� khklZ\blv� ]jmiiu� h^bgZdh\h]h� jZaf_jZ�� <k_� hkh[b

kh^_j`Zebkv�\� ����ebljh\uo�Zd\ZjbmfZo��ijb�l_fi_jZlmj_�\h^u� �����°&��Ju[

dhjfbeb�hqbs_ggufb�hl�jZdh\bg�fheexkdZfb�b�f_edbfb�jZdhh[jZagufb��I_-

jbh^�Z^ZilZpbb�a_e_gmr_d�^h�gZqZeZ�wdki_jbf_glh\�khklZ\be�h^gm�g_^_ex�

<k_o� hkh[_c� ijhl_klbjh\Zeb� \� l_kl_� gh\hc� kj_^u�� gZihfbgZxs_f� hl-

djulh_� ihe_� \� ij_^u^msbo� hiulZo�� Wdki_jbf_glZevgZy� mklZgh\dZ
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ij_^klZ\eyeZ� kh[hc� Zd\Zjbmf� jZaf_jhf� ���[��[��� kf�� :d\Zjbmf� khklhye� ba

^\mo�hlk_dh\��fZe_gvdh]h�^hfZrg_]h�hlk_dZ� ���[��[��� kf��� Z� lZd`_�[hevr_]h

l_klh\h]h�hlk_dZ�����[��[���kf���dhlhju_�jZa^_eyeZ�g_ijhajZqgZy�i_j_]hjh^dZ

k�^\_jp_c���x��kf���<k_o�hkh[_c�l_klbjh\Zeb�k�������^h��������Ju[�^h�l_klbjh-

\Zgby�g_�dhjfbeb�

I_j_^�gZqZehf�hiulZ��hkh[v�ZddmjZlgh�kZ`Zeb�\�^hfZrgbc�hlk_d�gZ���

fbg�� ihke_� q_]h� hldju\Zeb� ^\_jpm� \� khk_^gbc� hlk_d�� ;ueh� aZj_]bkljbjh\Zgh

\j_fy�^h�\uoh^Z��?keb�ju[Z�lZd�b�g_�\uoh^beZ�\�khk_^gbc�hlk_d�\�l_q_gbb���

fbgml��__�gZ���fbg�i_j_kZ`b\Zeb�\�klZjlh\mx�dZf_jm��gZoh^ysmxky�\�l_klh\hf

Hldjulb_

^\_jpu

\ureZ"

J_]bkljZ

pby

i_j_f_�

s_gb_ \

hlk_d

^Z

g_l

IhkZ^dZ

hkh[b

<lhjZy k_kkby j_]bkljZpbb

Jbkmghd 15� Ko_fZ ijh\_^_gby wdki_jbf_glZ k ]eZaqZlufb a_e_gmrdZfb



– 156 –

hlk_d_��ihke_�q_]h�ihke_^gxx�ih^gbfZeb��DZd�lhevdh�ju[Z�hdZau\ZeZkv�\�kh-

k_^g_f�hlk_d_��gZqbgZeb�j_]bkljZpbx�__�ih\_^_gby��J_]bkljZpby�ijh^he`ZeZkv

���fbgml��Ko_fZ�ijh\_^_gby�wdki_jbf_glh\�ij_^klZ\e_gZ�gZ�Jbk�����

Ihke_�hdhgqZgby�gZ[ex^_gby�hkh[v�hleZ\eb\Zeb�h�\ha\jZsZeb�\�f_gv-

rbc�hlk_d��>_kylv�fbgml�kimkly�^\_jpm��\_^msmx�\�wdki_jbf_glZevguc�hlk_d

hldju\Zeb��lZdbf�h[jZahf�gZqbgZy�\lhjmx�k_kkbx�j_]bkljZpbb��<k_�gZ[ex^_-

gby� ijh\h^beb� q_j_a� g_[hevrh_� hdhr_qdh� \� rbjf_�� jZa^_eyxs_c

wdki_jbf_glZevgmx�mklZgh\dm�b�gZ[ex^Zl_ey��J_]bkljbjh\Zeb�ke_^mxsb_�we_-

f_glu�ih\_^_gby��aZlZb\Zgb_�m�^gZ� �FRZ), i_j_f_s_gby� �MOVE)��hklZgh\db�\

lhes_�\h^u� �STOP���Z�lZd`_�ihiuldb�ijhclb�q_j_a�kl_deyggu_�kl_gdb� �ESC).

KlZlbklbq_kdbc� ZgZeba� ^Zgguo� \dexqZe� \uqbke_gb_� g_iZjZf_ljbq_kdbo� djb-

l_jb_\�FZggZ�Mblgb�b�MbedhdkhgZ�



– 157 –

6.3.3 J_amevlZlu�bkke_^h\Zgbc

6.3.3.1 GZ[ex^_gby�\�ijbjh^_

Hlghkbl_evgh_�\j_fy��%��ijh\_^_ggh_�klZyo�agZqbl_evgh�jZaebqZehkv�m�jZaguo

hkh[_c�dZd�\�]Ze_qghf�[bhlhi_�lZd�b�\�aZjhkeyo�pbklhabju�±�hl���^h�������kf�

Jbk�������Djhf_�lh]h��\�h[hbo�kemqZyo�jZkij_^_e_gby�hlebqZebkv�agZqbl_evghc

Zkbff_ljb_c��dhwnn��Zkbff_ljbb������b��������khhl\_lkl\_ggh���H^gZdh��ZgZeba

qZklhlgh]h�jZkij_^_e_gby�\j_f_gb�ijh\_^_ggh]h�\�klZyo�g_�\uy\be�^bkdj_lguo

Zevl_jgZlb\guo� kljZl_]bc� �Jbk�� �����K� mq_lhf� agZqbl_evguo� jZaebqbc� \� jZk-

ij_^_e_gbyo��g_m^b\bl_evgh��qlh�kj_^gbc�ijhp_gl�\j_f_gb�ijh\_^_ggh]h�\�klZ_

agZqbl_evgh� jZaebqZeky� f_`^m� wlbfb� ^\mfy� [bhlhiZfb� �djbl_jbc� FZggZ�

Mblgb��8 ����P���������1 ��������<�aZjhkeyo�pbklhabju�ju[u�^_fhgkljbjh\Z-

eb�[he__�\ujZ`_ggh_�klZcgh_�ih\_^_gb_�

<j_fy�����ijh\_^_ggh_�\�klZyo
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AZjhkeb�pbklhabju =Ze_qgZy�hlf_ev

Jbkmghd 16. <j_fy ijh\_^_ggh_ ]eZaqZlufb a_e_gmrdZfb \ klZyo
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:gZeba�dhwnnbpb_glh\�dhjj_eypbb��LZ[e������\uy\be�\ukhdmx�iheh`b-

l_evgmx� k\yav� f_`^m� klZcghc� l_g^_gpb_c� �\j_fy� ijh\_^_ggh_� \� klZyo�� b

\j_f_gb��ihk\ys_gghfm�iblZgbx��Djhf_�lh]h��[ueZ�h[gZjm`_gZ� agZqbl_evgZy

hljbpZl_evgZy� dhjj_eypby� f_`^m� klZcghc� l_g^_gpb_c� b� h[s_c� Zdlb\ghklvx

ju[��MOVE��gZ�]Ze_qghf�[bhlhi_��GZijhlb\��\�aZjhkeyo�pbklhabju��l_g^_gpby

aZlZb\Zlvky��HIDE���Z�g_�i_j_f_s_gby��ihdZaZeZ�kms_kl\_ggmx�hljbpZl_evgmx

dhjj_eypbx�kh�klZcguf�ih\_^_gb_f�

LZ[ebpZ�15��Dhwnnbpb_gl�dhjj_eypbb�KibjfwgZ�f_`^m�klZcghc�l_g^_gpb_c�b

^jm]bfb�we_f_glZfb�ih\_^_gby�a_e_gmr_d

We_f_gl�ih\_^_gby ρ t P

=Ze_qgZy�hlf_ev�(N=18, df=16)

MOVE -0.66 -3.54 0.003**

STOP -0.62 -3.19 0.006**

FEED 0.66 3.48 0.003**

HIDE -0.20 -0.82 0.427

AZjhkeb�pbklhabju�(N=27, df=25)

MOVE -0.31 -1.62 0.118

STOP -0.31 -1.63 0.116

FEED 0.59 3.66 0.001**

HIDE -0.46 -2.60 0.016*

*p<0.05; **p<0.01

Ba�aZ�lh]h��qlh�\�aZjhkeyo�pbklhabju�qZklhlgh_�jZkij_^_e_gb_�\j_f_gb

ijh\_^_ggh]h� \� klZ_� hlebqZehkv� kbevgufb� Zkbff_ljb_c� b� wdkp_kkhf�� fh`gh

[ueh�h`b^Zlv��qlh�dhwnnbpb_glu�dhjj_eypbb�fh]eb�g_�kh\k_f�\_jgh�hljZ`Zlv

dhjj_eypbx�� qlh� hkh[_ggh� dZkZ_lky� hkh[_c� khklZ\eyxsbo� ^ebgguc� e_\uc

�o\hkl�� jZkij_^_e_gby��Ihwlhfm� \ky� \u[hjdZ� [ueZ� ^bohlhfbabjh\ZgZ� gZ� ^\_
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ih^]jmiiu��qlh�ijb\_eh�d�ihemq_gbx�klZcghc��1 ����!����\j_f_gb�\�klZyo��b

h^bghqghc� �1 ��������\j_f_gb�\�klZyo��ih^\u[hjhd��Ju[u�ijbgZ^e_`Zsb_�d

klZcghc�ih^]jmii_�ihdZaZeb�agZqbl_evgh�f_gvrmx�l_g^_gpbx�d�Zdlb\ghfm�i_-

j_f_s_gbx� �f_^bZgu� b� d\Zjlbeb�� khhl\_lkl\_ggh�� ������ 425 ����� b� 475=46.2

ijhlb\�������425 �����b�475 ������djbl_jbc�FZggZ�Mblgb��8 ����P ��������LZ-

dbf� h[jZahf�� \� h[hbo� [bhlhiZo� h^bghqgu_� hkh[b� [ueb� agZqbl_evgh� [he__

Zdlb\gu�

6.3.3.2 Wdki_jbf_glZevgh_�l_klbjh\Zgb_

DZd�ihdZaZeb�baf_j_gby�ju[��h^bghqgu_�b�klZcgu_�hkh[b�]eZaqZlhc�a_e_gmrdb

g_� jZaebqZebkv� ih� klZg^Zjlghc� ^ebg_� l_eZ� �djbl_jbc� FZggZ�Mblgb�� 8 ���

P �������16��f_^bZgu��khhl\_lkl\_ggh�����b�����kf���H^gZdh�wlb�^\_�]jmiiu�ju[

agZqbl_evgh� jZaebqZebkv� ih� ih\_^_gbx� \�gh\hc� kj_^_� �LZ[e�� �����H^bghqgu_

hkh[b�ijh\h^beb�ijb[ebabl_evgh�����\j_f_gb�Zdlb\gh�i_j_f_sZykv��\�lh�\j_-

LZ[ebpZ�16.�JZaebqby�ih\_^_gby��f_^bZgu��f_`^m�h^bghqgufb�b�klZcgufb

hkh[yfb�]eZaqZlhc�a_e_gmrdb��Q25 b�Q75�ijb\_^_gu�\�kdh[dZo�

We_f_gl�ih\_^_gby H^bghqgu_ KlZcgu_ Djbl_jbc�FZg-
gZ�Mblgb

U P

MOVE 53.2 (40.7-57.0) 2.7 (0.6-7.2) 7 0.009**

STOP 5.7 (2.8-6.6) 0.0 (0.0-0.02) 4 0.003**

FRZ 15.3 (10.5-23.6) 96.1 (70.3-97.2) 3 0.002**

ESC 12.0 (5.3-16.1) 0.0 (0.0-0.2) 3 0.002**

*p<0.05; **p<0.01
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fy� dZd� klZcgu_� hkh[b� ^_fhgkljbjh\Zeb� kbevgmx� l_g^_gpbx� d� aZlZb\Zgbx� m

^gZ�Zd\ZjbmfZ��Wlb�klZcgu_�hkh[b�Zdlb\gh�i_j_f_sZebkv�ebrv������\j_f_gb�

>Zggu_�jZaebqby�ih\_^_gby�^\mo�]jmii�a_e_gmr_d�[ueb�\ukhdh�klZlbklbq_kdb

agZqbfufb��kf��LZ[e�������<�lh�\j_fy�dZd�gb�h^gZ�ba�klZcguo�hkh[_c�g_�\ureZ

\�bgki_dpbhgguc�hlk_d�\�l_q_gbb����fbgml����ba���h^bghqguo�a_e_gmr_d�ihy-

\bebkv�\�g_f�aZ�\j_fy�hl����k�^h���fbg�

Ih\_^_gb_� h^bghqguo� hkh[_c� jZaebqZehkv� \� ^\mo� ihke_^h\Zl_evguo

ij_^ty\e_gbyo� l_klZ��>hey�\j_f_gb� �f_^bZgZ�� Zdlb\gh]h�i_j_f_s_gby�mf_gv-

rbeZkv� k� ������ �425=40.7, Q75 ������ ^h� ������ �425=20.3, Q75 ������� qlh� [ueh

klZlbklbq_kdb�agZqbfh� �djbl_jbc�MbedhdkhgZ: T=2, P ��������L_g^_gpby�d�aZ-

lZb\Zgbx� �FRZ�� kbevgh� m\_ebqbeZkv� �hl� ����� ^h� ������� qlh� h^gZdh� g_� [ueh

klZlbklbq_kdb�agZqbfh��djbl_jbc�MbedhdkhgZ: T=7, P �������16��ba�aZ�[hevrh-

]h�i_j_djulby�jZkij_^_e_gbc�

6.3.4 H[km`^_gb_�j_amevlZlh\

J_amevlZlu�bkke_^h\Zgby�mdZau\Zxl�gZ�lh��qlh�hkh[b�]eZaqZlhc�a_e_gmrdb�agZ-

qbl_evgh� jZaebqZxlky� ih� klZcghc� l_g^_gpbb�� <� aZjhkeyo� pbklhabju� ju[u

^_fhgkljbjh\Zeb�agZqbl_evgh�[he__�\ukhdmx�klZcgmx�l_g^_gpbx�q_f�gZ�dZf_-

gbklhc� hlf_eb��H^gZdh��g_evay� hljbpZlv� \hafh`guo� Zjl_nZdlh\�gZ[ex^_gby�

k\yaZgguo�k�l_f��qlh�[he__�im]eb\u_�hkh[b�fh]eb�ba[_]Zlv�[ebadh]h�dhglZdlZ�k

\h^heZahf��b�ihwlhfm�fh]eb�[ulv�g_^hklZlhqgh�ij_^klZ\e_gu�\�\u[hjd_��Djhf_

lh]h��kljh]h�]h\hjy��jZaebqby�f_`^m�hkh[yfb�a_e_gmr_d�\�ihe_\uo�gZ[ex^_gb-

yo�fh]eb� aZ\bk_lv�hl�iheZ��jZaf_jZ� l_eZ�b�djZldh\j_f_ggh]h�fhlb\Zpbhggh]h
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khklhygby��b�ihwlhfm�g_�^he`gu�[ulv�iheghklvx�ijbibkZgu�bg^b\b^mZevguf

jZaebqbyf�\�mjh\gyo�kf_ehklb�im]eb\hklb�

<_kvfZ� bgl_j_kguf� j_amevlZlhf� bkke_^h\Zgby� y\ey_lky� lh�� qlh� hkh[b�

oZjZdl_jbamxsb_ky�[he__�\ukhdhc�klZcghc�l_g^_gpb_c�^_fhgkljbjh\Zeb� agZ-

qbl_evgmx� l_g^_gpbx� d� aZlZb\Zgbx� \� gh\hc� kj_^_�� H^bghqgu_� hkh[b

a_e_gmrdb�� gZijhlb\�� ^_fhgkljbjh\Zeb� gZfgh]h� [he__� Zdlb\gh_� ih\_^_gb_� \

wlhf�l_kl_��b�lhevdh�wlb�hkh[b��ohly�g_�\k_��\uoh^beb�\�kf_`guc�g_agZdhfuc

hlk_d��L_f�g_�f_g__�wlb�jZaebqby�g_�hdZaZebkv�g_�k\yaZgu�k�jZaf_jhf�l_eZ�ju[�

JZaebqby�\uy\e_ggu_�b�\�ihe_\uo�gZ[ex^_gbyo�b�ijb�wdki_jbf_glZevghf�l_k-

lbjh\Zgbb� hdZaZebkv� \_kvfZ� agZqbl_evgufb� b� klZ[bevgufb�� b� ihwlhfm

hljZ`Zxl�jZaebqby�mklhcqb\uo�oZjZdl_jbklbd�l_fi_jZf_glZ�ju[�

Koh^gu_�j_amevlZlu�[ueb�ihemq_gu�Mbekhghf�b�^j���Wilson et al., 1993)

ijb�bkke_^h\Zgbb�dhglbgmmfZ�kf_ehklb�im]eb\hklb�m�kheg_qgbdZ��Lepomis gib-

bosus��� \� wlhf� bkke_^h\Zgbb� [he__� kf_eu_� hkh[b� lZd`_� ihdZau\Zeb� [he__

gbadmx�klZcgmx�l_g^_gpbx��Djhf_�lh]h�� agZqbl_evgu_�jZaebqby�\�ih\_^_gbb

[ueb�h[gZjm`_gu��Ehlinger & Wilson, 1988, Ehlinger, 1990��m�^jm]h]h�\b^Z�khe-

g_qgbdZ� �Lepomis macrochirus��� dhlhju_�� kh]eZkmxlky� k� j_amevlZlZfb� ^Zggh]h

bkke_^h\Zgby:�ju[u��`b\msb_�\�aZjhke_\uo�[bhlhiZo�oZjZdl_jbamxlky�agZqb-

l_evgh� [he__� gbadhc� h[s_c� Zdlb\ghklvx� q_f� hkh[b� gZk_eyxsb_� hldjulu_

[bhlhiu�
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6.3.4.1 Fhlb\Zpbhggu_�nZdlhju

QZklh�kqblZ_lky��gZij��Russell, 1973, Walsh & Cummins, 1976���qlh�aZlZb\Zgb_�\

gh\hc�kj_^_�mdZau\Z_l�gZ�khklhygb_�kljZoZ�b�klj_kkZ��Djhf_�lh]h��j_Zdpby�aZ-

lZb\Zgby�fh`_l�hljZ`Zlv�khklhygb_�kljZoZ��dh]^Z�ghjfZevgh�klZcgZy�ju[Z�g_

fh`_l�h[gZjm`blv�dhgki_pbnbqguo�hkh[_c��Wlh�fh`_l�[ulv�ijhbeexkljbjh-

\Zgh� h[uqguf�gZ[ex^_gb_f��qlh� hkh[b�fgh]bo� klZcguo� ju[� hlhj\Z\rbkv� hl

klZb�h[uqgh�klj_fylky�kdjulvky�beb�aZlZblvky��kf��Magurran & Pitcher, 1987).

:dlb\gZy� ehdhfhpby�� k�^jm]hc� klhjhgu��fh`_l� hljZ`Zlv� bkke_^h\Zgb_

ijhkljZgkl\Z� �Walsh & Cummins, 1976, Russell, 1983���GZb[he__� qZklh� ^\b]Z-

l_evgZy�Zdlb\ghklv�mf_gvrZ_lky�ijb�ih\lhjguo�ij_^ty\e_gbyo�lh]h�`_�l_klZ

(Warren & Callaghan, 1976, Mikheev & Andreev, 1993���qlh�hljZ`Z_l�mf_gvr_gb_

gh\bagu�kblmZpbb��GZdhg_p��\j_fy�^h�\uoh^Z�\�gh\uc�kf_`guc�hlk_d��k\h[h^-

gh_� bkke_^h\Zgb_� ±� free exploration�� ij_^klZ\ey_l� kh[hc� ohjhrbc� l_kl� gZ

bkke_^h\Zl_evkdh_�ih\_^_gb_��g_�kf_rZggh_�kh�kljZohf�b�l_g^_gpb_c�m[_`Zlv

(Russell, 1983).

Ihwlhfm� j_amevlZlu� gZklhys_]h� bkke_^h\Zgby� mdZau\Zxl� gZ� lh�� qlh

klZcgZy�l_g^_gpby�fh`_l�[ulv�k\yaZgZ�k�fhlb\Zpb_c�kljZoZ��Wlh�gZoh^blky�\

kh]eZkbb�k�\Z`g_cr_c�Z^Zilb\ghc�nmgdpb_c�klZcgh]h�ih\_^_gby�±�aZsblhc�hl

obsgbdh\��Radakov, 1972, Magurran, 1990���Z�lZd`_�k�l_f��qlh�ju[u�ba�ihimey-

pbc� k� \ukhdbf� ij_kkhf� obsgbq_kl\Z� hlebqZxlky� b� [he__� \ukhdhc� klZcghc

l_g^_gpb_c��kf��Magurran et al., 1992 ).
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6.3.4.2 Wdheh]bq_kdb_�nZdlhju

<Z`gh_�Z^Zilb\gh_�agZq_gb_�]jmiih\h]h�h[jZaZ�`bagb�m�ju[�ohjhrh�ba\_klgh

(JZ^Zdh\��������0DJXUUDQ��������3DYORY�	�.DVXP\DQ�� LQ�SUHVV���<�p_ehf��fh`gh

]h\hjblv�� qlh� _]h� hkgh\gufb� �\u]h^Zfb�� y\eyxlky� h[e_]q_gb_� h[gZjm`_gby

ibsb�b�aZsblZ�hl�obsgbdh\��JZ^Zdh\��������=_jZkbfh\��������Pulliam & Caraco,

1984, Clark & Mangel, 1986; Pavlov & Kasumyan, in press���Ihwlhfm�iheh`bl_ev-

gZy�dhjj_eypby�f_`^m�klZcghc�l_g^_gpb_c�b�iblZgb_f��Z�lZd`_�hljbpZl_evgZy

dhjj_eypby�f_`^m�klZcghc�l_g^_gpb_c�b�aZlZb\Zgb_f�ohjhrh�ihgylgu��G_^Z\-

gh�� h^gZdh�� \hagbd� kms_kl\_gguc� bgl_j_k� d� ihl_gpbZevguf� aZljZlZf�

k\yaZgguf�k�]jmiih\uf�h[jZahf�`bagb��b�klZcghklb�\�qZklghklb��dhlhju_�fh-

]ml� \dexqZlv� dhgdmj_gpbx� k� dhgki_pbnbqgufb� hkh[yfb� b� \hafh`ghklv

fZgbimeypbb�b�wdkiemZlZpbb�k�bo�klhjhgu��Pitcher et al., 1986, Magurran & Ben-

delow, 1990, Magurran & Seghers, 1991; Budaev & Zworykin, 1998).

H^bghqgu_�hkh[b�]eZaqZlhc�a_e_gmrdb�^he`gu�ljZlblv�[hevr_�\j_f_gb

q_f�klZcgu_�gZ�kdZgbjh\Zgb_�hdjm`Zxs_c�kj_^u�\�ihbkdZo�\hafh`guo�obs-

gbdh\��qlh��lZdbf�h[jZahf��mf_gvrZ_l�\hafh`ghklb�^ey�ihbkdZ�ibsb��K�^jm]hc

klhjhgu��[he__�\ukhdZy�Zdlb\ghklv�b�bkke_^h\Zl_evkdh_�ih\_^_gb_�^he`gh�ih-

fh]Zlv� wlbf� ju[Zf� h[ke_^h\Zlv� [óevrmx� iehsZ^v� aZ� _^bgbpm� \j_f_gb� b

ke_^h\Zl_evgh�fh`_l�ihfhqv�gZclb�emqrbc�dhjfh\hc�mqZklhd��GZdhg_p��kms_-

kl\mxl�^Zggu_��mdZau\Zxsb_�gZ�lh��qlh�obsgbdb�fh]ml�ijb\e_dZlvky�klZyfb�

ihkdhevdm�klZb�[he__�\bamZevgh�aZf_lgu�q_f�h^bghqgu_�hkh[b��Clifton & Rob-

ertson, 1993���H^bghqgu_� hkh[b� ^he`gu� lZd`_� [ulv� \� agZqbl_evgh� f_gvr_c

kl_i_gb�ih^\_j`_gu�g_]Zlb\ghfm�wnn_dlm�dhgdmj_gpbb�b�wdkiemZlZpbb�kh�klh-

jhgu�dhgki_pbnbqguo�hkh[_c��Bgl_j_kgZy�\hafh`ghklv� khklhbl�b�\� lhf��qlh
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kf_eu_�h^bghqgu_�a_e_gmrdb�fh]ml�ijhy\eylv�kljZl_]bx�hiihjlmgbklbq_kdh]h

\hjh\kl\Z� �opportunistic scrounging, Giraldeau et al., 1994; Ranta et al., 1996;

Clifton, 1991���hl[bjZy�ibsm�h[gZjm`_ggmx�[he__�im]eb\ufb�klZcgufb�hkh[y-

fb��Wlh� \_kvfZ� \_jhylgh ba-aZ� lh]h�� qlh� iblZxsb_ky� klZb� \bamZevgh� ohjhrh

aZf_lgu�� Z� kf_ehklv� qZklh� k\yaZgZ� k� khpbZevguf� ^hfbgbjh\Zgb_f� b� \ukhdhc

dhgdmj_glhkihkh[ghklvx� �Huntingford et al. 1990; Verbeek et al., 1996���Djhf_

lh]h��l_hj_lbdh�b]jh\u_�fh^_eb�mdZau\Zxl�gZ�lh��qlh�agZqbl_evgu_�jZaebqby�\

dhgdmj_glhkihkh[ghklb�y\eyxlky�g_h[oh^bfhc�ij_^ihkuedhc�^ey�mklhcqb\h]h

jZ\gh\_kby� kljZl_]bc� �ijhba\h^bl_ey–\hjZ�� �producer-scrounger, Ranta et al.

1996���K\yav�f_`^m�kf_ehklvx�b� �\hjh\kdbf��ih\_^_gb_f�[ueZ�g_^Z\gh�h[gZ-

jm`_gZ�m�kbgbp��Marchetti & Drent, 2000).

<_kvfZ�\Z`_g�b�lhl�nZdl��qlh�h^bghqgu_�hkh[b�ij_^ihqblZeb�hldjulu_

[bhlhiu��]Ze_qgbdh\mx�hlf_ev���\�lh�\j_fy�dZd�klZcgu_�±�aZjhkeb�fZdjhnblh\

k�[hevrbf�dhebq_kl\hf�mdjulbc��K�h^ghc�klhjhgu�wlh�_s_�jZa�beexkljbjm_l

hkgh\gmx�nmgdpbx�klZcgh]h�ih\_^_gby�±�aZsblm�hl�obsgbdh\��K�^jm]hc�klh-

jhgu�±�k\b^_l_evkl\m_l�\�ihevam�\Z`ghklb�bkihevah\Zgby�jZaebqguo�j_kmjkh\

b� gbr� dZd� \Z`gh]h� Z^Zilb\gh]h� f_oZgbafZ�� ih^^_j`b\Zxs_]h� bg^b\b^mZev-

gmx�\ZjbZpbx�b�ihebfhjnbaf�ih\_^_gby��Wilson, 1998).
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7. BG>B<B>M:EVGU?�J:AEBQBY�<�:D<:DMEVLMJ?

7.1 Jhev�bg^b\b^mZevguo�jZaebqbc�ijb�nhjfbjh\Zgbb�ibs_\uo

hlghr_gbc�\�]jmiiZo�fheh^b�hk_ljh\uo

7.1.1 <\_^_gb_

DZd�ba\_klgh��fheh^v�hk_ljh\uo�iblZ_lky�ij_bfms_kl\_ggh�[_glhkhf� �Rhju-

]bg�� ������@_el_gdh\Z�� �������Ihbkd� ibsb� b� iblZgb_� m� g__� ijhbkoh^yl� ijb

ihklhygghf�dhglZdl_�k�]jmglhf��Ihwlhfm�fh`gh�ij_^iheh`blv��qlh�ijb�bkdmk-

kl\_gghf� kh^_j`Zgbb�� hkh[_ggh� ijb� \ukhdbo� iehlghklyo� ihkZ^db� �Iheydh\�

�������[hevrh_�agZq_gb_�\�kha^Zgbb�hilbfZevguo�mkeh\bc�^ey�iblZgby�fheh^b

hk_ljh\uo�bf__l�iehsZ^v�km[kljZlZ��<�wlbo�mkeh\byo��[hevrmx�\Z`ghklv�fh]ml

ijbh[j_lZlv�bg^b\b^mZevgu_�jZaebqby�\�dhgdmj_glghc�kihkh[ghklb�hl^_evguo

hkh[_c��Bkoh^y�ba� wlh]h�� aZ^Zq_c�gZklhys_c�jZ[hlu�[ueh� \uykg_gb_� \ebygby

iehsZ^b�^hggh]h�km[kljZlZ��b�baf_g_gbc�\�k\yab�k�wlbf�\�jZkij_^_e_gbb�dhj-

fZ��gZ�ih\_^_gb_�b��dZd�ke_^kl\b_��gZ�hkh[_gghklb�jhklZ�fheh^b�hk_ljh\uo�ijb

kh^_j`Zgbb�__�\�bkdmkkl\_gguo�mkeh\byo�

7.1.2 Hkh[_gghklb�f_lh^bdb

Ijh\_^_gh�^\_�k_jbb�wdki_jbf_glh\��>ey�i_j\hc�k_jbb�[ueZ�\aylZ�fheh^v�k_\�

jx]b�Acipenser stellatus�\�\hajZkl_���f_k���kj_^g_c�^ebghc������kf�b�fZkkhc�����

]��^ebl_evghklv� hiulZ� khklZ\beZ� ��f_k��>\_� ]jmiiu�fheh^b�ih� ��� hkh[_c� kh-

^_j`Zebkv�\�Zd\ZjbmfZo�h^bgZdh\h]h�h[t_fZ�����e���jZaebqZxsboky�iehsZ^vx
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^gZ�\� ��jZaZ� �jbk���:���>ey�\lhjhc�k_jbb�hiulh\�[ueZ�\aylZ�fheh^v�jmkkdh]h

hk_ljZ�A. gueldensitaedtii�\hajZklhf����kml���kj_^g_c�^ebghc����ff�b�fZkkhc����]�

>\_� ]jmiiu� wlbo� ju[�� ih� ��� hkh[_c� dZ`^Zy�� ih^jZsb\Zeb� \� l_q_gb_� �

f_k��\�^\mo�h^bgZdh\uo�Zd\ZjbmfZo��ih�����e���<�h^ghf�ba�Zd\Zjbmfh\�ihf_sZ-

ehkv� ijbkihkh[e_gb_� �lZd� gZau\Z_fZy� �wlZ`_jdZ���� m\_ebqb\Zxs__� iehsZ^v

^hggh]h�km[kljZlZ�ih�kjZ\g_gbx�k�^jm]bf�\���jZaZ��jbk����B).

Jbkmghd 17. Ko_fu wdki_jbf_glZevguo Zd\Zjbmfh\� $ � \ hiulZo k fheh^vx

k_\jx]b� % � \ hiulZo k fheh^vx hk_ljZ

Ih^hiulguo�ju[�dhjfbeb�fhlue_f��ebqbgdb�objhghfb^����jZaZ�\�^_gv�

kmlhqguc� jZpbhg� khklZ\eye� ��� hl� fZkku� fheh^b� \� dZ`^hc� ba� ih^hiulguo

]jmii��Dhjf� klZjZebkv� jZkij_^_eylv� jZ\ghf_jgh� ih� \k_c� iehsZ^b� km[kljZlZ�

Q_j_a� dZ`^u_� ��g_^_eb�ihke_�gZqZeZ� hiulZ�fheh^v� h[hbo� \b^h\� \a\_rb\Zeb�

baf_jyeb�^ebgm��i_j_kqblu\Zeb�jZpbhg�

>ey� bamq_gby� hkh[_gghkl_c� ih\_^_gby� fheh^b� \� mkeh\byo� jZaebqghc

h[_ki_q_gghklb� dhjfh\ufb� iehsZ^yfb� ijh\h^beb� \bamZevgu_� gZ[ex^_gby�

Hij_^_eyeb�hlghkbl_evgh_�\j_fy�ij_[u\Zgby�ju[�gZ�^g_�b�\�lhes_�\h^u��ih^-
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kqblu\Zeb�qbkeh�klhedgh\_gbc�dZdhc�eb[h�h^ghc�hkh[b� k�^jm]bfb�\� _^bgbpm

\j_f_gb��<k_� gZ[ex^_gby� ijh\h^beb� gZ� ju[Zo� lj_o� ljhnbq_kdbo� khklhygbc�

]heh^guo��iblZxsboky�b�kuluo�

>ey�lh]h��qlh[u�mklZgh\blv��kms_kl\mxl�eb�jZaebqby�\�ih\_^_gbb�ju[�

kbevgh�jZaebqZxsboky�ih�jZaf_jZf��\�hiulZo�k�hk_ljhf�gZ[ex^_gby�ijh\h^b-

eb�hl^_evgh�aZ�gZb[he__�djmigufb�b�gZb[he__�f_edbfb�hkh[yfb�

7.1.3 :gZeba�b�fh^_ebjh\Zgb_�djb\uo�jhklZ

7.1.3.1 Wdki_jbf_gl�k�fheh^vx�k_\jx]b

Ba�aZ�lh]h��qlh�fZkkZ�b�^ebgZ�hkh[_c�k_\jx]b�g_�jZaebqZebkv�kbevgh�\�l_q_gb_

hlghkbl_evgh� djZldh\j_f_ggh]h� wdki_jbf_glZ�� ^ey� klZlbklbq_kdh]h� ZgZebaZ

ijbf_gyeb�^bki_jkbhgguc�ZgZeba��ANOVA ���H^gZdh��ihkdhevdm�ieZg�wdki_jb-

f_glZ� hdZaZeky� g_k[ZeZgkbjh\Zgguf�� ijbf_gyeb� j_]j_kkbhggmx� fh^_ev

ANOVA �� \� dhlhjhf� bgl_jij_lbjh\Zeb� kmffu� d\Z^jZlh\� lbiZ� III (M illiken &

Johnson, 1984)��>ey�kjZ\g_gby�]jmii�bkihevah\Zeb�ZgZeba�dhgljZklh\��>ey�ebd-

\b^Zpbb� dhjj_eypbb� f_`^m� kj_^gbfb� b� ^bki_jkbyfb� bkihevah\Zehkv

ij_h[jZah\Zgb_�i_j_f_gguo�d�d\Z^jZlghfm�dhjgx�

7.1.3.2 Wdki_jbf_gl�k�fheh^vx�hk_ljZ

KlZlbklbq_kdbc�ZgZeba�djb\uo�jhklZ�fheh^b�hk_ljZ�[ue�agZqbl_evgh�hkeh`g_g

bo�g_ebg_cghklvx��Z�lZd`_�agZqbl_evgufb�hlghkbl_evgufb�jZaebqbyfb�\�jZa-

f_j_�ju[�\�oh^_�^he]h\j_f_ggh]h�wdki_jbf_glZ��Ihwlhfm�^ey�ZgZebaZ�^Zgguo
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bkihevah\Zehkv�ihkljh_gb_�g_ebg_cguo�fh^_e_c��Bates & Watts, 1988���>Zgguc

ZgZeba�lZd`_�iha\hebe�\uy\blv�dZdb_�lhqgh�Zki_dlu�djb\uo�jhklZ�jZaebqZebkv

f_`^m�wdki_jbf_glZevgufb�]jmiiZfb�

IjhklZy� wdkihg_gpbZevgZy� fh^_ev� [ueZ� \u[jZgZ� gZ� hkgh\Zgbb� k\h_c

ijhklhlu�b�l_hj_lbq_kdh]h�ijZ\^hih^h[by�^ey�hlghkbl_evgh�jZggbo�klZ^bc�hg-

lh]_g_aZ12
��mkdhjyxsbcky�jhkl��FbgZ�b�De_\_aZev��������

y x= θ θ1 2 1exp( ) (1)

]^_�θ 1�b�θ 2�±�j_]j_kkbhggu_�iZjZf_lju��hibku\Zxsb_�ebg_cguc�b�wdkihg_g-

pbZevguc�dhfihg_glu�kdhjhklb�jhklZ��Z�x1�±�\hajZkl�ju[��WlZ�fh^_ev�gZa\ZgZ

qZklghc fh^_evx.

>ey�lh]h��qlh[u�hibkZlv�wdki_jbf_glZevguc�wnn_dl� �iehsZ^v�km[kljZ-

lZ���[ueZ�\\_^_gZ�bg^bdZlhjgZy�i_j_f_ggZy�x 2





=
^gZ�iehsZ^b�f_gvr_c�^ey�

^gZ�iehsZ^b�[hevr_c�^ey�

�
[

Ijh\_jyeb�]bihl_am�h�lhf��qlh�iehsZ^v�km[kljZlZ�\eby_l�gZ�iZjZf_lj�θ 1��iZjZ-

f_lj� θ 2�� beb� gZ� h[Z� iZjZf_ljZ�� Ke_^h\Zl_evgh�� fh`gh� ihkljhblv� ljb

dhf[bgbjh\Zggu_�fh^_eb ke_^mxs_]h�\b^Z�

^\_�ijhf_`mlhqgu_�fh^_eb�

y x x= +( ) exp( )θ φ θ1 1 2 2 1 , (2)

y x x= +θ θ φ1 2 2 2 1exp(( ) ) (3)

                                                
12
�<�^Zgghf� kemqZ_�bkihevah\Zeky�qbklh� wfibjbq_kdbc�ih^oh^�d�fh^_ebjh\Z-

gbx�jhklZ��ijb�dhlhjhf�mjZ\g_gb_�jhklZ�kem`bl�ebrv�jZkq_lghc�nhjfmehc�b

fh`_l� \�ijbgpbi_�bf_lv� ex[hc� \b^�b� ex[h_� dhebq_kl\h� dhgklZgl�b� iZjZ-

f_ljh\�� Wdkihg_gpbZevgh_� mjZ\g_gb_� bf__l� fbgbfZevgh_� dhebq_kl\h

iZjZf_ljh\�b�iha\hey_l� \uy\blv�g_ebg_cghklv� jZaebqbc� \� oZjZdl_j_� jhklZ

�kf��FbgZ� b�De_\_aZev�� ������� qlh� ^_eZ_l� _]h� gZb[he__� m^h[guf� \� ^Zgghf

kemqZ_�
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b�ihegmx�fh^_ev�

y x x x= + +( ) exp(( ) )θ φ θ φ1 1 2 2 2 2 1 (4)

]^_�θ 1�b�θ 2�fh]ml�[ulv�ijhbgl_jij_lbjh\Zgu�dZd��khhl\_lkl\_ggh��ebg_cguc�b

wdkihg_gpbZevguc� dhfihg_glu� kdhjhklb� jhklZ� m� ju[�� \ujZsb\Z_fuo� \� Zd\Z-

jbmf_� k� f_gvr_c� iehsZ^vx� ^gZ�� IZjZf_lju�� φ 1� b� φ 2� ij_^klZ\eyxl� kh[hc�

khhl\_lkl\_ggh��bgdj_f_gl�ebg_cgh]h�b� wdkihg_gpbZevgh]h�dhfihg_glh\� kdh-

jhklb�jhklZ�[eZ]h^Zjy�m\_ebq_gbx�iehsZ^b�km[kljZlZ��l�_��[eZ]h^Zjy�x2���LZdbf

h[jZahf�� hkms_kl\eyeZkv� ih^]hgdZ� qZklghc� ^\mo�iZjZf_ljbq_kdhc� fh^_eb� b

ijhf_`mlhqguo�lj_o�iZjZf_ljbq_kdbo�fh^_e_c�����±������Z�lZd`_�iheghc�fh^_-

eb� �����Fh^_eb� aZl_f� kjZ\gb\Zeb� ijb� ihfhsb� ZgZebaZ� ^hihegbl_evguo� kmff

d\Z^jZlh\��extra sums of squares analysis��kf��%DWHV�	�:DWWV���������qlh�iha\hebeh

h[hkgh\Zlv�g_h[oh^bfhklv�^hihegbl_evguo�iZjZf_ljh\�φ 1�b�φ 2.

Hp_gdZ� iZjZf_ljh\� fh^_e_c� hkms_kl\eyeZkv� ke_^mxsbf� h[jZahf�� GZ-

qZevgu_� hp_gdb� iZjZf_ljh\� �klZjlh\u_� iZjZf_lju�� ijhkl_cr_c� qZklghc

fh^_eb�����\uqbkeyebkv�ijb�ihfhsb�ijhklhc�]jZnbq_kdhc�ZiijhdkbfZpbb��AZ-

l_f�� ^ey� lhqghc� hp_gdb� iZjZf_ljh\� fh^_e_c� �������� ijbf_gyeb� f_lh^

gZbf_gvrbo�d\Z^jZlh\��\�dhlhjhf�bkihevah\Zeb� klZjlh\u_� agZq_gby�iZjZf_l-

jh\�� ihemq_gguo� ijb� ihfhsb� ]jZnbq_kdhc� ZiijhdkbfZpbb�� Qbkeh\Zy

hilbfbaZpby�ijh\h^beZkv�ijb�ihfhsb�f_lh^Z�d\Zab�GvxlhgZ��>ey�mf_gvr_gby

wnn_dlh\� ]_l_jhkp_^Zklbqghklb� ^bki_jkbc� ijbf_gyehkv� ij_h[jZah\Zgb_� d

d\Z^jZlghfm�dhjgx��l�_��fh^_eb� ��������ih^]hgyebkv�\�nhjf_� y f x x= ( , )1 2 .

:gZeba�hklZldh\�ihdZaZe��qlh�bo�jZkij_^_e_gb_�\h�\k_o�kemqZyo�g_�hlebqZehkv

hl�ghjfZevgh]h�
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7.1.4 J_amevlZlu�bkke_^h\Zgbc

7.1.4.1 :gZeba�djb\uo�jhklZ�ju[

Baf_j_gby�fZkku�b�^ebgu�ih^hiulguo�ju[�ihdZaZeb��qlh�ijbjhkl�b�ijb\_k�m

fheh^b� \� Zd\ZjbmfZo� k� jZagufb� iehsZ^yfb� ^gZ� [ueb� jZaebqgu��LZd�� _keb� m

k_\jx]b��\ujZs_gghc�\� Zd\Zjbmf_� k�f_gvr_c�iehsZ^vx�^gZ��ijb\_k� d� dhgpm

hiulZ�khklZ\be�����]��Z�ijbjhkl�±�����kf��lh�^ey�fheh^b��\ujZs_gghc�\�Zd\Zjbm-

f_�k�[hevr_c�iehsZ^vx�^gZ��wlb�ihdZaZl_eb�khhl\_lkl\_ggh�khklZ\beb�����]�b

����kf��LZdbf�h[jZahf��ijb\_k�\�i_j\hc�]jmii_�[ue�\����jZa��Z�ijbjhkl�±�\����

jZaZ�f_gvr_��q_f�\h�\lhjhc��Jbk������ Ihegu_�j_amevlZlu�^bki_jkbhggh]h�ZgZ-

ebaZ�ihdZaZl_e_c�jhklZ�fheh^b�k_\jx]b�ij_^klZ\e_gu�\�LZ[ebp_����
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LZ[ebpZ�17.�J_amevlZlu�ZgZebaZ�ihdZaZl_e_c�jhklZ�fheh^b�k_\jx]b

I_j_f_ggZy Wnn_dl df
wnn_dl,
hrb[dZ

F P

�FZkkZ�l_eZ IehsZ^v�km[kljZlZ 1, 90 5.71 0.019

<hajZkl 5, 90 0.95 0.455

<aZbfh^_ckl\b_ 5, 90 0.52 0.762

Djbl_jbc�OZjleb: Fmax=3.48, df=11, P=0.85; djbl_jbc
E_\bgZ: F11, 90=0.71, P=0.73

�>ebgZ�l_eZ� IehsZ^v�km[kljZlZ 1, 90 4.27 0.042

<hajZkl 5, 90 3.78 0.004

<aZbfh^_ckl\b_ 5, 90 0.79 0.559

Djbl_jbc�OZjleb: Fmax=3.28, df=11, P=0.87; djbl_jbc
E_\bgZ: F11, 90=0.65, P=0.80

Wnn_dlu�mf_gvr_gby�iehsZ^b�km[kljZlZ�hdZaZebkv�klZlbklbq_kdb� agZ-

qbfu�b�^ey�fZkku�l_eZ�b�^ebgu��h^gZdh�h[sbc�wnn_dl�\hajZklZ� �lh�_klv�jhkl

q_j_a�dZdh_�lh�\j_fy��[ue�agZqbfuf�^ey�^ebgu�l_eZ�gh�g_�^ey�fZkku��:gZeba

dhgljZklh\�\uy\be�klZlbklbq_kdb�agZqbfuc�\hajZklZxsbc�ebg_cguc�lj_g^�^ey

fZkku�l_eZ�m�ju[�\� Zd\Zjbmf_� k�[hevr_c�iehsZ^vx�^gZ� �)1,90=4.43, P=0.038),

dhlhjuc�h^gZdh�g_�[ue�\ujZ`_g�m�ju[_�\ujZsb\Z_fuo�\�Zd\Zjbmf_�k�mf_gv-

r_gguf� hkgh\Zgb_f� �)1,90=0.022, P ����� 16��� Ih^h[gZy� aZdhghf_jghklv

gZ[ex^ZeZkv�b�^ey�^ebgu�l_eZ��)1,90=17.43, P�������b�)1,90=3.11, P �������khhl-

\_lkl\_ggh��

LZdbf�h[jZahf��jZaebqby�\�jhkl_� k_\jx]b� \� Zd\ZjbmfZo� k�[hevrbfb�b

fZe_gvdbfb� iehsZ^yfb� ^gZ�� [ueb� ^_ckl\bl_evgh� klZlbklbq_kdb� agZqbfufb�

Hij_^_e_ggh��khdjZs_gb_�iehsZ^b�km[kljZlZ�\_eh�d�ihqlb�iheghfm�ij_djZs_-

gbx�jhklZ�
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<a\_rb\Zgby�b�baf_j_gby�^ebgu�fheh^b�hk_lj��Z�lZd`_�ihdZaZeb��qlh�\

mkeh\byo�m\_ebq_gby�iehsZ^b�^gZ�ju[u�jhkeb�]hjZa^h�[uklj__��Ijb\_k�b�ijb-

jhkl�wlbo�ju[�khklZ\be�gZ�f_gvr_c�iehsZ^b�^gZ�����]�b����ff��Z�gZ�[hevr_c�±

����]�b�����ff��<�wlhf�kemqZ_�jZaebqby�\�ijb\_k_�b�ijbjhkl_�khklZ\beb�khhl\_l-

kl\_ggh� ���� b� ���� jZaZ� �Jbk�� ������ J_amevlZlu� ZgZebaZ� djb\uo� jhklZ� fZkku� b

^ebgu�l_eZ�ij_^klZ\e_gu�\�LZ[ebpZo����b�����khhl\_lkl\_ggh�
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Jbkmghd 19� <hajZklgu_ baf_g_gby ^ebgu b \_kZ fheh^b hk_ljZ

� f_gvrZy iehsZ^v� � [hevrZy iehsZ^v

<k_�fh^_eb�h[tykgyeb� agZqbl_evgu_�ijhihjpbb�h[s_c�\ZjbZpbb�b�\k_

iZjZf_lju��\dexqZy�bgdj_f_glZevgu_�iZjZf_lju�φ 1 b φ 2 (h[tykgyxsbc�jZa-

ebqby�f_`^m�]jmiiZfb���[ueb�klZlbklbq_kdb�agZqbfufb��H^gZdh��b�^ey�fZkku

b�^ebgu�l_eZ��iZjZf_lj�φ 1��dZd�hdZaZehkv��g_�[ue�agZqbfuf�\�iheghc�fh^_eb

�����Z�\�kemqZ_�^ebgu�l_eZ��g_�[ue�agZqbfuf�gZ�����mjh\g_�agZqbfhklb�^Z`_�\

ijhf_`mlhqghc�fh^_eb������kf��LZ[e����; wlh��h^gZdh��kdhj__�\k_]h�h[tykgy_lky

g_�kh\k_f�lhqguf�khhl\_lkl\b_f�ebg_cgh]h�jhklZ�ju[�wdkihg_gpbZevghc�fh^_-
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eb��kf��Jbk�� �����LZdbf�h[jZahf��ijhf_`mlhqgZy�fh^_ev� ����[ueZ�\u[jZgZ�dZd

hdhgqZl_evgh_�j_r_gb_��dZd�^ey�fZkku�lZd�b�^ebgu�l_eZ��:gZeba�^hihegbl_ev-

guo�iZjZf_ljh\� �kjZ\g_gb_�fh^_e_c���ijhlb\���b���ijhlb\����ihdZaZe��qlh�wlZ

fh^_ev��^_ckl\bl_evgh�[ueZ�agZqbl_evgh�emqr_�q_f�qZklgZy�fh^_ev��g_�mqblu-

\ZxsZy� jZaebqby� f_`^m� ]jmiiZfb�� \� lh� \j_fy� dZd� ihegZy� fh^_ev� ���� g_

h[_ki_qb\ZeZ�agZqbfh]h�memqr_gby�

LZ[ebpZ�18.�:gZeba�djb\uo�jhklZ�fZkku�l_eZ

IZjZf_lju�fh^_e_c

θ 1 θ 2 φ 1 φ 2

QZklbqgZy�fh^_ev������52=0.76

iZjZf_l_j���6( 0.257±0.050 0.027±0.002 – –

t200 5.11*** 17.39*** – –

Ijhf_`mlhqgZy�fh^_ev������52=0.77

iZjZf_l_j���6( 0.212±0.040 0.027±0.001 0.079±0.024 –

t199 5.31*** 20.05*** 3.35*** –

Ijhf_`mlhqgZy�fh^_ev������52=0.78

iZjZf_l_j���6( 0.254±0.042 0.026±0.001 – 0.0033±0.0008

t199 6.04*** 18.11*** – 4.22***

IhegZy�fh^_ev������52=0.78

iZjZf_l_j���6( 0.278±0.048 0.025±0.002 -0.044±0.062 0.0048±0.0022

t198 5.83*** 15.76*** 0.72 (NS) 2.18*

KjZ\g_gb_�fh^_e_c������vs. (3), F1, 199=17.455, P<0.001; (3) vs. (4), F1, 198=0.51,
P=0.47 (NS)

*P<0.05; **P<0.01; ***P<0.001

LZdbf� h[jZahf�� jZaebqby� \� iZll_jgZo� jhklZ�f_`^m� hk_ljZfb�� \ujZsb-

\Z_fufb�\�Zd\ZjbmfZo�k�[hevrbfb�b�fZe_gvdbfb�iehsZ^yfb�km[kljZlZ��[ueb
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^_ckl\bl_evgh�klZlbklbq_kdb�agZqbfufb��Djhf_�lh]h��j_amevlZlu�ZgZebaZ�fh-

^_e_c�jhklZ�ykgh�mdZau\Zxl�gZ�lh��qlh�m\_ebq_gb_�jZaf_jh\�iehsZ^b�km[kljZlZ

\_eh� d� m\_ebq_gbx� wdkihg_gpbZevgh]h� Z� g_� ebg_cgh]h� dhfihg_glZ� kdhjhklb

jhklZ��Bgufb�keh\Zfb��jZaebqby�\�jhkl_�g_�m\_ebqb\Zebkv�ihkl_i_ggh�k�jZggbo

klZ^bc� hglh]_g_aZ� �qlh� ^he`gh� [ueh� bf_lv�f_klh� \� kemqZ_� ihklhyggh� ^_ckl-

\mxs_]h� nZdlhjZ��� Z� wdkihg_gpbZevgh� \hajZklZeb� gZ� [he__� iha^gbo� klZ^byo

hglh]_g_aZ��Bgl_jij_lZpby�h[gZjm`_gguo� aZdhghf_jghkl_c�mdZau\Z_l�gZ�mqZ-

klb_�dhgdmj_gpbb��wdkihg_gpbZevgh�mkbeb\Zxs_cky�ih�f_j_�jhklZ�ju[�

LZ[ebpZ�19.�:gZeba�djb\uo�jhklZ�^ebgu�l_eZ

IZjZf_lju�fh^_e_c

θ 1 θ 2 φ 1 φ 2

QZklbqgZy�fh^_ev������52=0.77

iZjZf_l_j���6( 2.984±0.139 0.0114±0.0005 – –

t187 21.41*** 23.76*** – –

Ijhf_`mlhqgZy�fh^_ev������52=0.77

iZjZf_l_j���6( 2.867±0.154 0.0115±0.0005 0.221±0.118 –

t186 18.65*** 23.94*** 1.87 (P=0.06) –

Ijhf_`mlhqgZy�fh^_ev������52=0.78

iZjZf_l_j���6( 2.977±0.138 0.0110±0.0005 – 0.0010±0.0004

t186 21.61*** 21.48*** – 2.27*

IhegZy�fh^_ev������52=0.78

iZjZf_l_j���6( 2.985±0.201 0.0110±0.0007 -0.0166±0.2317 0.0011±0.0009

t185 14.82*** 16.06*** 0.07 (NS) 1.22 (NS)

KjZ\g_gb_�fh^_e_c������vs. (3), F1, 186=5.072, P=0.025; (3) vs. (4), F1, 198=0.006, NS

*P<0.05; **P<0.01; ***P<0.001
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7.1.4.2 :gZeba�ih\_^_gby�ju[

DZd�ihdZaZeb�gZ[ex^_gby�aZ�ih\_^_gb_f�fheh^b�\�Zd\ZjbmfZo��qZklv�\j_f_gb

�hl����^h������ju[u�ijh\h^beb�gZ�^g_��Ijb�wlhf�gZ[ex^Zebkv�[hevrb_�jZaeb-

qby� wlh]h� ihdZaZl_ey� \� aZ\bkbfhklb� hl� iehsZ^b� ^gZ� b� hl� ljhnbq_kdh]h

khklhygby� ju[�� LZd�� fheh^v� k_\jx]b�� \ujZsb\Z_fZy� gZ� f_gvrbo� iehsZ^yo�

ijh\h^beZ�gZ�^g_�\�]heh^ghf�khklhygbb�\������\h�\j_fy�iblZgby�±�\������Z�\�ku-

lhf�khklhygbb�±�\�����jZaZ�f_gvr_�\j_f_gb��q_f�gZ�[hevrbo�iehsZ^yo� �LZ[e�

20).

LZ[ebpZ�20.�Hlghkbl_evgh_�\j_fy�ij_[u\Zgby�gZ�^g_�fheh^b�k_\jx]b

IehsZ^v�^gZ P

f_gvrZy [hevrZy �W�djbl_jbc�

=heh^gu_ 22±3 39±3 0.001

IblZxsb_ky 75±2 83±3 0.039

Kulu_ 37±4 52±4 0.016

LZdb_� `_� aZdhghf_jghklb� \� jZkij_^_e_gbb� gZ[ex^Zebkv� b� m� fheh^b

hk_ljZ�\h�\k_o�ljhnbq_kdbo�khklhygbyo�ijb�f_gvrbo�iehsZ^yo�km[kljZlZ�hgZ

ijh\h^beZ�gZ� ^g_� agZqbl_evgh�f_gvr_� \j_f_gb�� q_f� ijb� [hevrbo��Ijb� wlhf

h[gZjm`behkv��qlh�djmigu_�hkh[b�[hevr_�\j_f_gb�ijh\h^beb�gZ�^g_��q_f�f_e-

db_, b�wlh�[ueh�kbevg__�\ujZ`_gh�gZ�f_gvrbo�iehsZ^yo��LZ[e������
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LZ[ebpZ�21.�Hlghkbl_evgh_�\j_fy�ij_[u\Zgby�gZ�^g_�fheh^b�hk_ljZ

JZaf_j�ju[ IehsZ^v�^gZ P

f_gvrZy [hevrZy �W�djbl_jbc�

=heh^gu_ Djmigu_ 47±6 55±4 0.273

F_edb_ 28±4 46±3 0.001

IblZxsb_ky Djmigu_ 82±3 89±1 0.031

F_edb_ 79±3 86±2 0.058

Kulu_ Djmigu_ 55±5 66±2 0.047

F_edb_ 46±4 66±3 0.000

Mq_l�klhedgh\_gbc�f_`^m�ju[Zfb�ihdZaZe��qlh�bo�qbkeh�lZd`_�\�agZqb-

l_evghc�kl_i_gb�aZ\bkbl�dZd�hl�ljhnbq_kdh]h�khklhygby�ju[��lZd�b�hl�iehsZ^b

km[kljZlZ��M�]heh^guo�ju[�dZd�ijb�f_gvrbo��lZd�b�ijb�[hevrbo�iehsZ^yo�^gZ�

qbkeZ�klhedgh\_gbc�gZ�^g_�fZeh�jZaebqZebkv��Z�m�hk_ljZ�\�Zd\Zjbmf_�k��wlZ`_j-

dhc��klhedgh\_gby�[ueb�^Z`_�[he__�qZklufb�ih�kjZ\g_gbx�k�Zd\Zjbmfhf�[_a

g__��DZjlbgZ�j_adh�f_gyeZkv�ijb�iblZgbb�b�lh]^Z��dh]^Z�fheh^v�[ueZ�\�kulhf

khklhygbb��<�wlh�\j_fy�qbkeh�klhedgh\_gbc�gZ�^g_�ih�kjZ\g_gbx�k�]heh^gufb

ju[Zfb� \� Zd\ZjbmfZo� k� f_gvrbfb� iehsZ^yfb� ^gZ� j_adh� \hajZklZeh� �\� ���±�

jZaZ���lh]^Z�dZd�\�Zd\ZjbmfZo�k�[hevrbfb�iehsZ^yfb�wlh�m\_ebq_gb_�[ueh�g_

klhev�agZqbl_evguf���±����jZaZ��LZ[e������
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LZ[ebpZ�22.�Qbkeh�\aZbfguo�klhedgh\_gbc�hkh[_c�k_\jx]b�b�hk_ljZ

IehsZ^v�^gZ P

f_gvrZy [hevrZy �W�djbl_jbc�

K_\jx]Z

=heh^gu_ >gh 20±2 23±1 0.186

LhesZ�\h^u 17±1 19±1 0.164

IblZxsb_ky >gh 43±2 34±1 0.000

LhesZ�\h^u 10±1 9±2 0.657

Kulu_ >gh 30±1 21±2 0.000

LhesZ�\h^u 17±1 18±2 0.657

Hk_lj

=heh^gu_ Km[kljZl 8±1 10±1 0.164

LhesZ�\h^u 5±1 12±1 0.000

IblZxsb_ky Km[kljZl 34±3 16±1 0.000

LhesZ�\h^u 6±2 8±1 0.376

Kulu_ Km[kljZl 25±2 14±1 0.000

LhesZ�\h^u 13±1 11±1 0.164

7.1.5 H[km`^_gb_�j_amevlZlh\

GZ�hkgh\Zgbb�bf_xsboky�\�ebl_jZlmj_�^Zgguo� �EZ]mgh\Z��������Oh^hj_\kdZy�

������E_\bg��������fh`gh�ml\_j`^Zlv��qlh�\�ijbjh^guo�mkeh\byo�fheh^v�hk_l-

jh\uo�g_�h[jZam_l�dZdbo�eb[h�khpbZevguo�]jmiibjh\hd�b��qlh�_c�k\hckl\_ggu

g_cljZevgu_�\gmljb\b^h\u_�dhglZdlu��K[bdbg���������Ijb�kh^_j`Zgbb�\�h]jZ-

gbq_gghf� ijhkljZgkl\_� bkdmkkl\_ggh� kha^Zxlky� ]jmiibjh\db� ih\ur_gghc

iehlghklb��g_oZjZdl_jghc�^ey�wlbo�ju[��<�lZdbo�mkeh\byo�fh`_l�gZ[ex^Zlvky
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^_nbpbl�dhjfh\uo�iehsZ^_c��b�hlghkbl_evgh� wlh]h�nZdlhjZ�m�fheh^b�\hagb-

dZxl� dhgdmj_glgu_� \aZbfhhlghr_gby��Wlh� \� k\hx� hq_j_^v� ijb\h^bl� d� lhfm�

qlh�^hklmighklv�dhjfZ�\� lZdbo� ]jmiiZo� klZgh\blky�g_h^bgZdh\hc�^ey�hl^_ev-

guo�hkh[_c�

<�nmg^Zf_glZevghc�jZ[hl_�B\e_\Z� �������gZjy^m� k�^jm]bfb�\hijhkZfb

jZkkfZljb\Zxlky�lZd`_�ibs_\u_�hlghr_gby�ju[��Kh]eZkgh�iheh`_gbyf�b�l_j-

fbgheh]bb�wlh]h�Z\lhjZ��ibs_\u_�hlghr_gby�f_`^m�khqe_gZfb�\�ih^hiulguo

]jmiiZo� \�gZqZe_�gZrbo� hiulh\�fh`gh� jZkkfZljb\Zlv� dZd� ]hfhdhgdmj_gpbx�

l�_��dh]^Z�hl^_evgu_�hkh[b�\�]jmii_�[he__�beb�f_g__�h^ghjh^gu�f_`^m�kh[hc�b

hdZau\Zxl�^jm]�gZ�^jm]Z�ijbf_jgh�h^bgZdh\h_�\ha^_ckl\b_�

H^gZdh��fheh^v� ^_fhgkljbjm_l� agZqbl_evgu_� b� mklhcqb\u_� bg^b\b^m-

Zevgu_�jZaebqby��dhlhju_�klZ\yl�hkh[_c�\�g_h^bgZdh\h_�iheh`_gb_�\� ]jmii_�

Ba\_klgh��gZijbf_j� �;m^Z_\�b�K[bdbg�� �������qlh�hkh[b� k_\jx]b� agZqbl_evgh

jZaebqZxlky�ih�kl_i_gb�\ha[m^bfhklb�ijb�j_Z]bjh\Zgbb�gZ�ijb[eb`Zxsb_ky

h[t_dlu��<�wlbo�wdki_jbf_glZo��hkh[b�agZqbl_evgh�jZaebqZebkv�ih�\_jhylghklb

j_Z]bjh\Zgby�gZ� [ukljh_� ijb[eb`_gb_� h^gh]h� b� lh]h�`_� h[t_dlZ� �hl� 0.33� ^h

0.85���KeZ[h_� j_Z]bjh\Zgb_� gZ� [ukljh� ijb[eb`Zxsbcky� h[t_dl� \_kvfZ� qZklh

ijb\h^beh�d�klhedgh\_gbx�k�gbf�g_\ha[m^bfuo�hkh[_c��<ha[m^bfu_�`_�ju[u�

gZijhlb\��ih�[hevr_c�qZklb�[ueb� kihkh[gu�ba[_`Zlv� klhedgh\_gbc��H^gZdh�

g_�[ueh�h[gZjm`_gh�bg^b\b^mZevguo�jZaebqbc�\�kdhjhklyo�j_Z]bjh\Zgby�ijb

bkim]_�� Z� lZd`_� \� kdhjhklyo� ieZ\Zgby� ijb� ba[_]Zgbb� �kf�� ;m^Z_\� b� K[bdbg�

1989).

Ih�f_j_�jhklZ�ju[�b�m\_ebq_gby�bo�jZaf_jh\�^_nbpbl�dhjfh\uo�iehsZ-

^_c��Z�\f_kl_�k�wlbf�b�dhgdmj_gpby�ijb�iblZgbb�\hajZklZxl� �Iheydh\�� ������

Wlh�ijb\h^bl�dh�\k_�[hevr_fm�jZkoh`^_gbx�\�jZaf_jgh�\_kh\uo��Z�lZd`_�ih-
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\_^_gq_kdbo� ihdZaZl_eyo� hl^_evguo� ju[�� b� hlghr_gby� fheh^b� ijbh[j_lZxl

q_jlu�]_l_jhdhgdmj_gpbb��dh]^Z�hkh[b�\�]jmii_�\�j_amevlZl_�\ha^_ckl\by�^jm]

gZ�^jm]Z�ijbh[j_lZxl� jZaebqgmx�ibs_\mx�ihl_gpbx��Hkh[_ggh� yjdh� ]_l_jh-

dhgdmj_gpby� ijhy\eyeZkv� \� l_o� gZrbo� hiulZo�� ]^_� dhjfh\u_� iehsZ^b� [ueb

gZbf_gvrbfb��<�lZdbo�]jmiiZo�jZaebqby�\h�\j_f_gb�ij_[u\Zgby�\�ijb^hgguo

kehyo�kZfuo�djmiguo�b�kZfuo�f_edbo�hkh[_c�[ueb�gZb[he__�\_ebdb��Ih^h[gZy

dZjlbgZ�g_jZ\ghf_jgh]h�jhklZ�hl^_evguo�hkh[_c�\�mkeh\byo�ih\ur_gghc�ib-

s_\hc�dhgdmj_gpbb�ba\_klgZ�^ey�ju[�jZaebqghc�wdheh]bb�b�lZdkhghfbq_kdhc

ijbgZ^e_`ghklb��Iheydh\������; Uchmanski, 1985).

:gZeba�hkh[_gghkl_c�ih\_^_gby�b�jZkij_^_e_gby�fheh^b�\�Zd\ZjbmfZo

iha\hebe�\uy\blv�g_dhlhju_�wlheh]bq_kdb_�f_oZgbafu�wlh]h�y\e_gby��Ijb�_k-

l_kl\_gghf� klj_fe_gbb� fheh^b� hk_ljh\uo� d� dhglZdlm� k� km[kljZlhf� \

ijb^hgguo�kehyo�Zd\Zjbmfh\�kha^Zklky�ih\ur_ggZy�iehlghklv�ju[��b�a^_kv�\

kbem�bo�\ukhdhc�ieZ\Zl_evghc�Zdlb\ghklb�gZ[ex^Z_lky�[hevrh_�qbkeh�klhed-

gh\_gbc� f_`^m� gbfb�� ghkysbo� kemqZcguc� oZjZdl_j� <� j_amevlZl_� wlh]h�

g_dhlhju_�hkh[b�\ul_kgyxlky�\�kj_^gb_�b�\_jogb_�kehb�\h^u��DZd�ke_^kl\b_��\

bkdmkkl\_gghc� ]jmii_�nhjfbjmxlky�^\_�dZl_]hjbb�ju[13
�� h^gZ�� dhlhjZy�[hev-

rmx� qZklv� \j_f_gb� ij_[u\Z_l� gZ� ^g_�� b� ^jm]Zy�� dhlhjZy� \ugm`^_gZ

agZqbl_evgmx�qZklv�\j_f_gb�ijh\h^blv�\�lhes_�\h^u��I_j\Zy�dZl_]hjby�gZoh-

^blky� \� \u]h^ghf� ibs_\hf� iheh`_gbb�� \lhjZy� \� agZqbl_evghc� kl_i_gb

                                                
13
�G_h[oh^bfh�hlf_lblv��qlh�\u^_e_gb_�^bkdj_lguo�dZl_]hjbc��dZd�b�\�kemqZ_

[hevrbgkl\Z�ih\_^_gq_kdbo�ijbagZdh\��bkke_^h\Zgguo�\�gZklhys_c�jZ[hl_�

y\ey_lky�^hklZlhqgh�mkeh\guf��ihkdhevdm�[hevrbgkl\h�ba�gbo�\Zjvbjmxl

[he__�beb�f_g__�g_ij_ju\gh��Lhevdh�g_dhlhju_�ihdZaZl_eb�ih\_^_gby�y\gh

^_fhgkljbjh\Zeb�[bfh^Zevgh_�jZkij_^_e_gb_��gZijbf_j��jZa^_e����������
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bahebjh\ZgZ�hl�dhjfh\uo�iehsZ^_c��b�^hklmighklv�ibsb�^ey�g__�mf_gvr_gZ�

Wlh��Z�lZd`_�ih\ur_ggu_�wg_j]haZljZlu�ijb�ieZ\Zgbb�\�lhes_�\h^u�^he`gu

ijb\h^blv�d�ijh]j_kkbjmxs_fm�hlklZ\Zgbx�\�jhkl_�ju[�\lhjhc�dZl_]hjbb�

Bg^b\b^mZevgZy�\ha[m^bfhklv� �kf�;m^Z_\�b�K[bdbg���������ih�\k_c�\b-

^bfhklb�� fh`_l� [ulv� \_kvfZ� \Z`ghc� oZjZdl_jbklbdhc� ih\_^_gby� \� ^Zgghf

dhgl_dkl_��Fh`gh�ij_^iheZ]Zlv��qlh�gZb[he__�\ha[m^bfu_�hkh[b�ijb�klhedgh-

\_gbyo� k� ^jm]bfb� k� [hevr_c� \_jhylghklvx� ih^gbfZxlky� \� lhesm� \h^u�� qlh

^he`gh�klZ\blv�bo�\�\_kvfZ�g_\u]h^gh_�iheh`_gb_�ijb�\ujZsb\Zgbb�\�mkeh\b-

yo� Zd\Zdmevlmju�� <� lh� `_� \j_fy�� \ukhdZy� \ha[m^bfhklv� y\gh� Z^Zilb\gZ� ^ey

fheh^b�hk_ljh\uo�\�_kl_kl\_gghc�kj_^_��ihkdhevdm�hgZ�ihfh]Z_l�hkh[yf�Z^_d-

\Zlgh�j_Z]bjh\Zlv�gZ�ijb[eb`Zxs_]hky�obsgbdZ��Z�lZd`_�iha\hey_l�ba[_]Zlv

klhedgh\_gbc�k�ij_iylkl\byf��G_\ha[m^bfu_�hkh[b��gZijhlb\��ih�\k_c�\b^bfh-

klb��y\eyxlky�f_g__�Z^Zilbjh\Zggufb�d�`bagb�\�_kl_kl\_gguo�mkeh\byo�

LZdbf� h[jZahf�� ih^jZsb\Zgb_� \� bkdmkkl\_gguo� mkeh\byo� kha^Z_l� gZb-

emqrb_� mkeh\by� ^ey� g_\ha[m^bfuo� hkh[_c�� dhlhju_� ih� \b^bfhfm� y\eyxlky

f_g__�Z^Zilbjh\Zggufb�d�`bagb�\�_kl_kl\_gghc�kj_^_��Wlh�fh`_l�ijb\h^blv�d

g_`_eZl_evghfm�bkdmkkl\_gghfm�hl[hjm�gZ�keZ[mx�\ha[m^bfhklv��Ba\_klgh��qlh

lZdZy�k_e_dpby�h[tykgy_l�jZaebqby�\�im]eb\hklb�f_`^m�ehkhkyfb�\ujZs_ggu-

fb� \� mkeh\byo� Zd\Zdmevlmju� b� \� _kl_kl\_gghc� kj_^_� ±� i_j\u_� y\eyxlky

agZqbl_evgh� f_g__� im]eb\ufb� b� om`_� j_Z]bjmxl� gZ� obsgbdh\� �Dellefors &

Johnsson, 1995; Ferno & Jarvi, 1998).

<ke_^kl\b_� khdjZs_gby� iehsZ^b� _kl_kl\_gguo� g_j_klbebs�� \hkijhba-

\h^kl\h�fgh]bo�\b^h\�hk_ljh\uo�\�[hevrhc�kl_i_gb�aZ\bkbl�hl�bkdmkkl\_ggh]h

jZafgh`_gby�b�ih^jZsb\Zgby��H^gZdh��\hafh`guc�hl[hj�gZ� keZ[mx�\ha[m^b-

fhklv�fheh^b��^_eZxsbc�__�f_g__�Z^Zilbjh\Zgghc�\�ijbjh^_��fh`_l�kgb`Zlv

wnn_dlb\ghklv�\hkijhba\h^kl\Z�wlbo�ju[��Ihwlhfm�ijb�bkdmkkl\_gghf�ih^jZ-
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sb\Zgbb�fheh^b�hk_ljh\uo�k�p_evx�__�^Zevg_cr_]h�\uimkdZ�\�ijbjh^m�g_h[-

oh^bfh� ijbf_g_gb_� ki_pbZevguo� f_j�� M\_ebq_gb_� jZaf_jh\� dhjfh\uo

iehsZ^_c��mf_gvrZxs__�qZklhlm�klhedgh\_gbc�hkh[_c��fh`_l�[ulv�h^gbf�ba

f_lh^h\��kha^Zxsbo�emqrb_�mkeh\by�^ey�\ha[m^bfuo�hkh[_c��[he__�Z^Zilbjh-

\Zgguo�^ey�`bagb�\�_kl_kl\_gghc�kj_^_�
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8. KJ:<GBL?EVG:Y�IKBOHEH=BY�L?FI?J:F?GL:

8.1 NZdlhju�l_fi_jZf_glZ�`b\hlguo

8.1.1 <\_^_gb_

>Zgguc�jZa^_e�^bkk_jlZpbb�ihk\ys_g�kjZ\gbl_evghfm�ZgZebam�nZdlhjh\�l_f-

i_jZf_glZ�m�jZaguo�\b^h\�iha\hghqguo�b�bo�kjZ\g_gbx�k�lZdbfb�nZdlhjZfb�m

ju[��Koh^kl\h�hkgh\guo�nZdlhjh\�bg^b\b^mZevghc�\ZjbZpbb�m�ij_^klZ\bl_e_c

jZaguo�\b^h\�\_kvfZ�bgl_j_kgh�k�l_hj_lbq_kdhc� lhqdb� aj_gby��ihkdhevdm�hgh

mdZau\Z_l�gZ�kms_kl\h\Zgb_�nmg^Zf_glZevguo�nbabheh]bq_kdbo��fhlb\Zpbhg-

guo� b� Z^Zilb\guo� f_oZgbafh\�� ih� \b^bfhfm� y\eyxsboky� j_amevlZlhf

dhgk_j\Zlb\guo�ijhp_kkh\�\�l_q_gb_�w\hexpbb�

8.1.2 L_fi_jZf_gl�fe_dhiblZxsbo

<�k\h_f�h[ahj_��Jhck��Royce, 1977��jZkkfhlj_e����nZdlhjgh�ZgZeblbq_kdbo�bk-

ke_^h\Zgbc�bg^b\b^mZevguo�jZaebqbc�ih\_^_gby�m�fur_c��djuk�b�kh[Zd��;ueh

h[gZjm`_gh��qlh�^ey�hij_^_e_gguo�nZdlhjh\�l_fi_jZf_glZ�©koh^kl\h�\�h[s_c

dZjlbg_�b�\_ebqbg_�nZdlhjguo�gZ]jmahd�aZf_qZl_evgu��hkh[_ggh�\\b^m�kms_kl-

\_gguo� jZaebqbc� \� lZdbo� iZjZf_ljZo� dZd� jZaf_j� \u[hjdb� b� ]_g_lbq_kdbc

khklZ\ª� �k�� �������<�p_ehf��\�wlbo�bkke_^h\Zgbyo�ijhy\bebkv�ljb�]eZ\guo�ih-

\lhjy_fuo� nZdlhjZ�� Ij_`^_� \k_]h�� nZdlhj� mkeh\gh� gZa\Zgguc� H[sZy

Zdlb\ghklv (Motor discharge��[ue� k\yaZg� k� lZdbfb�oZjZdl_jbklbdZfb�ih\_^_-
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gby�dZd�Zdlb\ghklv�\�hldjulhf�ihe_��Zdlb\gh_�bkke_^h\Zgb_�_]h�p_gljZevghc

qZklb�b�\j_fy�k�fhf_glZ�ihiZ^Zgby�\�gh\mx�kj_^m�^h�gZqZeZ�^\b`_gby��Klhbl

hlf_lblv��qlh� wlb� we_f_glu�hljZ`Zxl�bkke_^h\Zl_evkdh_�ih\_^_gb_� �Walsh &

Cummins, 1976; Russell, 1983��b qZklh�jZkkfZljb\Zxlky�dZd�ZgZeh]�ebqghklgh]h

nZdlhjZ�WdkljZ\_jkbb (Garcia-Sevilla, 1984; Eysenck & Eysenck, 1985���<lhjhc

nZdlhj��:\lhghfguc�[ZeZgk (Autonomic balance)��[ue�ij_^klZ\e_g�ij_`^_�\k_]h

^_n_dZpb_c� \� l_kl_� hldjulh]h� ihey�� Z� lZd`_� ^jm]bfb� ihdZaZl_eyfb� wfhpbh-

gZevghklb� b� [_kihdhckl\Z�� dhlhju_� ij_^klZ\eyxl� kh[hc� [ebadbc� ZgZeh]

ebqghklgh]h� nZdlhjZ� G_\jhlbaf� m� ex^_c (Broadhurst, 1960; Garcia-Sevilla,

1984; Eysenck & Eysenck, 1985���<�g_dhlhjuo�bkke_^h\Zgbyo�lZd`_�ijhy\beky

lj_lbc�nZdlhj��F_q_gb_�l_jjblhjbb (Territorial marking)��dhlhjuc�[ue�k\yaZg

k�mjbgZpb_c�\�hldjulhf�ihe_��b�\�f_gvr_c�kl_i_gb��^_n_dZpb_c��Wlhl�nZdlhj

iheh`bl_evgh�dhjj_ebjh\Ze�k�ijhy\e_gbyfb�Z]j_kkbb�b�khpbZevgh]h�^hfbgb-

jh\Zgby�

>Zevg_crb_� bkke_^h\Zgby� ih^l\_j^beb� wlhl� h[sbc� j_amevlZl�� Jhck� k

khZ\lhjZfb��Royce et al., 1973��ijh\_e�kZfh_�[hevrh_�nZdlhjgh�ZgZeblbq_kdh_

bkke_^h\Zgb_�l_fi_jZf_glZ�m�fur_c��=jmiiZ�ba�����`b\hlguo�[ueZ�ijhl_klb-

jh\ZgZ�\� ��� l_klZo� �hldjulh_�ihe_��dhe_kZ� Zdlb\ghklb��h[mq_gb_�ba[_]Zgbx�b

^j���� \� dhlhjuo� [ueb� baf_j_gu� ��� ihdZaZl_ey� ih\_^_gby��NZdlhjguc� ZgZeba

\uy\be� iylgZ^pZlv�nZdlhjh\� k� kh[kl\_ggufb� agZq_gbyfb� [hevrbf� _^bgbpu�

NZdlhj��bgl_jij_lbjm_fuc�dZd�H[sZy�Zdlb\ghklv�dhjj_ebjh\Ze�kh�\j_f_g_f

^h�\uoh^Z�\�hldjulh_�ihe_�b�gZ�^hjh`dm�Zdlb\gh]h�ba[_]Zgby��Zdlb\ghklvx�\

hldjulhf�ihe_��bkke_^h\Zgb_f�p_gljZevgh]h�j_]bhgZ�ihey��b�Zdlb\ghklb�\�l_k-

l_�k�^hjh`dhc�Zdlb\gh]h�ba[_]Zgby��NZdlhj�:\lhghfguc�[ZeZgk�bf_e�\ukhdb_

gZ]jmadb�kh�klhjhgu�^_n_dZpbb�\�kblmZpbyo�klj_kkZ� �gZij��\�hldjulhf�ihe_��
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Hlghkbl_evgh� [hevrh_� qbkeh�nZdlhjh\� b� h[sZy� keh`ghklv� kljmdlmju�fh`_l

[ulv� \ua\ZgZ� l_f�nZdlhf�� qlh� \� bkke_^h\Zgbb� bkihevah\Zebkv� ijhba\hevgu_

l_klu� b� ih\_^_gq_kdb_� i_j_f_ggu_� Z� g_� wlheh]bq_kdb_� we_f_glu� ih\_^_gby�

Djhf_� lh]h�� i_j_f_ggu_� ihdZau\Zeb� gbadb_� bgl_jdhjj_eypbb� b� g_gZ^_`guc

f_lh^��kh[kl\��agZq_gby >����[ue�\u[jZg�^ey�hp_gdb�dhebq_kl\Z�nZdlhjh\��G_-

^Z\gbc� ih\lhjguc� ZgZeba� wlh]h� gZ[hjZ� ^Zgguo� �Budaev, 1998�� ihdZaZe�� qlh�

dh]^Z� keZ[h� dhjj_ebjh\Zggu_� �52
������ b� g_Z^_d\Zlgu_� �bg^_dk� Z^_d\Zlghklb

DZca_jZ�F_c_jZ�HedbgZ <������ ih\_^_gq_kdb_� i_j_f_ggu_� [ueb� m^Ze_gu� ba

ZgZebaZ�� ^\Z� nZdlhjZ�� ih^h[gu_�� nZdlhjZf� H[s_c� Zdlb\ghklb� b� KlZom�

ba[_]Zgbx�ijhy\bebkv�\�gZfgh]h�[hevr_c�kl_i_gb�

F_c_j�k�khZ\lhjZfb�(Maier et al., 1988���ijhl_klbjh\Zeb�djuk�\�k_fb�l_k-

lh\uo� kblmZpbyo� �\dexqZy� j_clbg]� wfhpbhgZevghklb�� hldjulh_� ihe_�� dhe_kh

Zdlb\ghklb�b�\h^guc�eZ[bjbgl���Kgh\Z��nZdlhjguc�ZgZeba�\uy\be�y\gh_�jZa^_-

e_gb_� nZdlhjh\�� k\yaZgguo� k� h[s_c� Zdlb\ghklvx� b� bkke_^h\Zgb_f�� k� h^ghc

klhjhgu��b� kljZohf�b�[_kihdhckl\hf�� k�^jm]hc� klhjhgu��Klhbl� hlf_lblv��qlh

j_clbg]� wfhpbhgZevghklb� b� ^_n_dZpby� \� hldjulhf� ihe_� bf_eb� agZqbl_evgu_

nZdlhjgu_�gZ]jmadb�gZ�h^bg�b�lhl�`_�nZdlhj�WfhpbhgZevghklb��LZob[ZgZ��Ta-

chibana, 1982�� lZd`_� ijhl_klbjh\Ze� kZfph\� djuk� \� hldjulhf� ihe_� \� l_q_gb_

iylb�ihke_^h\Zl_evguo�^g_c��:dlb\ghklv��\_jlbdZevgu_�klhcdb��rearing��b�bk-

ke_^h\Zgb_�p_gljZ� ihey� \� wlhf� bkke_^h\Zgbb� bf_eb�gZb[hevrb_�gZ]jmadb� gZ

i_j\uc�nZdlhj��H[sZy�Zdlb\ghklv (Gross Bodily Activity���\�lh�\j_fy�dZd�jZa-

ebqgu_� ihdZaZl_eb� ^_n_dZpbb� b� mjbgZpbb� nhjfbjh\Zeb� nZdlhj� MkljZg_gb_

(Elimination)��J_amevlZlu�[he__�iha^gbo�bkke_^h\Zgbc�ih\_^_gby�djuk�\�hldju-

lhf� ihe_� �Ossenkopp et al. 1994�� gZoh^ylky� \� kh]eZkbb� k� ij_^u^msbfb

jZ[hlZfb��Kgh\Z��[ueb�h[gZjm`_gu�l_�`_�kZfu_�nZdlhju�l_fi_jZf_glZ��Bkke_-
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^h\Zl_evkdh_�ih\_^_gb_ (Exploratory Behaviour���Z�lZd`_�WfhpbhgZevgZy�j_Zd-

lb\ghklv (Emotional Reactivity).

Bkke_^h\Zgb_��ijh\_^_ggh_�Fbckk_j�k�khZ\lhjZfb��Meijsser et al., 1989)

ihdZaZeh��qlh�ih\_^_gb_�djhebdh\�\�l_kl_�hldjulh]h�ihey�lZd`_�oZjZdl_jbam_l-

ky�l_fb�`_�ih\_^_gq_kdbfb�nZdlhjZfb��NZdlhjguc�ZgZeba�����hkh[_c�\uy\be

nZdlhj�Kf_ehklb (Boldness���k\yaZgguc�k�^\b]Zl_evghc�Zdlb\ghklvx��bkke_^h-

\Zgb_f� b� \_jlbdZevgufb� klhcdZfb�� Z� lZd`_�nZdlhj�KljZoZ (Fear��� gZb[he__

dhjj_ebjmxsbc�k�g_ih^\b`ghklvx��Djhf_�lh]h��gZr_�bkke_^h\Zgb_�ih\_^_gby

djhebdh\� \� kblmZpbb� hi_jZglgh]h� gZmq_gby� �Zworykina, Budaev & Zworykin,

1997�� \uy\beh� mklhcqb\uc� nZdlhj� k\yau\Zxsbc� h[smx� Zdlb\ghklv�� \_jlb-

dZevgu_� klhcdb�� Z� lZd`_� dZd� l_g^_gpbx� d� \ukhdhfm� mjh\gx� hi_jZglgh]h

j_Z]bjh\Zgby�b�kdehgghklvx�^_eZlv�fgh]h�hrb[hd�

Ijbih^gyluc�iexk�h[jZaguc� eZ[bjbgl� y\ey_lky� ihimeyjguf� l_klhf� \

bkke_^h\Zgbyo�ikbohnZjfZdheh]bb� lj_\h`ghklb� b� kljZoZ�� Z� lZd`_� ijb� jZajZ-

[hld_� b� kdjbgbg]_� Zgdkbheblbq_kdbo� ij_iZjZlh\�� G_kdhevdh� g_^Z\gbo

nZdlhjgh�ZgZeblbq_kdbo� bkke_^h\Zgbc� gZ� furZo� b� djukZo� �gZij��Cruz et al.

1994; Fernandes & File 1996; Rodgers & Johnson 1995�� lZd`_� \uy\beb� ^\Z� hl-

^_evguo� b� klZ[bevguo� nZdlhjZ�� k\yaZgguo� kh� kljZohf� b� [_kihdhckl\hf� b

h[s_c� Zdlb\ghklvx� b� bkke_^h\Zgb_f�� <� ^hiheg_gb_� d� wlbf� ^\mf� nZdlhjZf�

[ueb�lZd`_�\uy\e_gu�b�^jm]b_��gZijbf_j�Hp_gdZ�jbkdZ�b�Ijbgylb_�j_r_gby.

<Z`gh�mihfygmlv�b�lh��qlh�ihdZaZl_eb�ih\_^_gby�\�iexk�h[jZaghf�eZ[bjbgl_

dhjj_ebjmxl�k�ih\_^_gb_f�\� l_kl_�hldjulh]h�ihey� �Trullas & Skolnick, 1993),

ijbq_f� nZdlhju�� k\yaZggu_� k� h[s_c� Zdlb\ghklvx� b� bkke_^h\Zgb_f�� Z� lZd`_

kljZohf�b�[_kihdhckl\hf�dhjj_ebjmxl�f_`^m� wlbfb�l_klZfb��J_amevlZlu��ih-

emq_ggu_�JZfhkhf�k�khZ\lhjZfb� �Ramos et al., 1997���dhlhju_�ijhl_klbjh\Zeb
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djuk�\�g_kdhevdbo�ih\_^_gq_kdbo�l_klZo��ih^l\_j`^Zxl�wlhl�j_amevlZl��nZdlhj

kljZoZ�b�[_kihdhckl\Z��ijb[eb`_gb_�d�ebe�ba[_]Zgb_�Z\_jab\guo�klbfmeh\��b

h[s_c�Zdlb\ghklb�\�gh\hc�kj_^_�[ueb�\uy\e_gu�ijb�ZgZeba_�ih\_^_gby�\�hl-

djulhf�ihe_��ijbih^gylhf�iexk�h[jZaghf�eZ[bjbgl_�b�l_kl_�i_j_oh^Z�f_`^m

hlk_dZfb��L_�`_�kZfu_�mklhcqb\u_�nZdlhju�[ueb�\uy\e_gu�b�\�^jm]hf�bkke_-

^h\Zgbb�wlbo�Z\lhjh\��kf��Berton et al. 1997).

<�h[eZklb�ijbdeZ^ghc� wlheh]bb��ih^h[gu_�nZdlhju�bg^b\b^mZevghklb

[ueb�\uy\e_gu�iml_f�nZdlhjgh]h�ZgZebaZ�ih\_^_gby�ihjhkyl�\�g_kdhevdbo�l_k-

lZo�� \dexqZxsbo� j_Zdpbb� gZ� gh\bagm� b� baheypbx� �kf�� Forkman et al. 1995):

H[sbl_evghklv (Sociability��� k\yaZggZy� k�ihdZaZl_eyfb� khpbZevghc� aZ\bkbfh-

klb��gZij��dhglZdl�ghkhf��\hdZebaZpbb�\�h^bghq_kl\_���:]j_kkby (Aggression��b

Bkke_^h\Zgb_ (Exploration���Hl^_evgu_�klZ[bevgu_�nZdlhju��kljZoZ�b�bkke_^h-

\Zgby�[ueb�\uy\e_gu�b�m�dhjh\��Le Niendre, 1989���>_�IZkbev�k�khZ\lhjZfb��de

Passillé et al., 1995��\uy\beb�ljb�nZdlhjZ�m�l_eyl��^\Z�hl^_evguo�gh�dhjj_ebjh-

\Zgguo� nZdlhjZ�� \dexqZxsb_� Bkke_^h\Zgb_� b� H[smx� Zdlb\ghklv�� Z� lZd`_

nZdlhj�KljZoZ��GZdhg_p��IheeZj^�b�^j�� �Pollard et al., 1994�� mklZgh\beb��qlh

^\Z�koh^guo�nZdlhjZ�±�Bkke_^h\Zl_evkdh_�ih\_^_gb_�b�KljZo�±�ij_^klZ\eyxl

kh[hc�\Z`gu_�dhfihg_glu�l_fi_jZf_glZ�m�]b[jb^guo�l_eyl�he_gy�

<�bkke_^h\Zgbyo�gZ�kh[ZdZo� �Goddard & Beilharz, 1984a; Plutchik, 1971)

h[gZjm`_gh� ^hdZaZl_evkl\h� lh]h�� qlh� jZaebqgu_� f_ju� kljZoZ� b� lj_\h`ghklb

bf_xl�l_g^_gpbx�iheh`bl_evgh�dhjj_ebjh\Zlv��Djhf_�lh]h��ihdZaZl_eb�kljZoZ

\�agZqbl_evghc�kl_i_gb�g_aZ\bkbfu�hl�h[s_c�Zdlb\ghklb� �Goddard & Beilharz

1984b���M�kh[Zd�lZd`_�[ueb�gZc^_gu�nZdlhju�M\_j_gghklv�\�k_[_ (Confidence)

b�:]j_kkbb�^hfbgbjh\Zgby (Aggression-Dominance���dhlhju_�[ueb�mklhcqb\u�\

jZaguo�kblmZpbyo� �kf��Goddard & Beilharz, 1985���Ih^h[gu_�nZdlhju�l_fi_jZ-
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f_glZ� m� kh[Zd� [ueb� b^_glbnbpbjh\Zgu� ihkj_^kl\hf�nZdlhjgh]h� ZgZebaZ� b� \

^jm]bo�bkke_^h\Zgbyo��kf��Cattell & Korth, 1973; Royce, 1955���<�qZklghklb��dZd

hlf_qZxl�Dwllwe�b�Dhjk��nZdlhj��\dexqZxsbc�Zdlb\ghklv��\hdZebaZpbb��gh�g_

wfhpbhgZevgmx� j_Zdlb\ghklv�� fh`_l� jZkkfZljb\Zlvky� dZd� ZgZeh]� WdkljZ\_j-

kbb��b�ohjhrh�khhl\_lkl\m_l�ih^h[ghfm�nZdlhjm�\�bkke_^h\Zgbb�JhckZ��Royce,

1955���<�g_^Z\g_c�jZ[hl_��\�dhlhjhc�l_fi_jZf_gl�kh[Zd�hp_gb\Zeky�k�ihfhsvx

j_clbg]h\uo�rdZe�(Ledger & Baxter, 1997��[ueb�lZd`_�\uy\e_gu�koh^gu_�nZd-

lhju�� <ha[m^bfhklv (Excitability��� \dexqZxsZy� h[smx� Zdlb\ghklv� b

\ha[m`^_gb_�b�Im]eb\hklv (Timidity���Ijb�wlhf��\Z`gh�hlf_lblv��qlh�<ha[m^b-

fhklv� dhjj_ebjh\ZeZ� k� nZdlhjhf� H[sbl_evghklb (Sociability��� =hkebg]

(Gosling, 1998���ijhZgZebabjh\Ze�hp_gdb�l_fi_jZf_glZ�m�]b_g��Crocuta crocuta),

ijb� ihfhsb� j_clbg]h\uo�rdZe�� qlh� \uy\beh� kljmdlmjm� l_fi_jZf_glZ� \_kvfZ

gZihfbgZxsmx�kljmdlmjm�oZjZdl_jbklbd�ebqghklb�q_eh\_dZ��>Zggh_�bkke_^h-

\Zgb_�lZd`_�\uy\beh�nZdlhju�WdkljZ\_jkbb�b�G_\jhlbafZ�m�wlh]h�\b^Z�

;ueh�ijh\_^_gh�lZd`_�g_kdhevdh�bkke_^h\Zgbc�kljmdlmju�l_fi_jZf_glZ

m� ijbfZlh\�� LZd�� m� fZdZd�j_amkh\� �Macaca mulatta��� QZfh\� k� khZ\lhjZfb

(Chamove, Eysenck & Harlow, 1972���ijh\_e�nZdlhjguc�ZgZeba�fgh`_kl\Z�ihdZ-

aZl_e_c� ih\_^_gby� \� g_kdhevdbo� l_klZo�� qlh� \uy\beh� ljb� nZdlhjZ� hq_gv

koh^guo� k� nZdlhjZfb� ebqghklb� WdkljZ\_jkbb, G_\jhlbafZ� b� IkbohlbafZ.

Wlhl�j_amevlZl�[ue�iha`_�ih^l\_j`^_gguc�^jm]bf�bkke_^h\Zgb_f��kf��Steven-

son-Hinde, Zunz & Stillwell-Barnes, 1980��� Ih^h[gZy� nZdlhjgZy� kljmdlmjZ�

\dexqZxsZy�ZgZeh]�nZdlhjZ�WdkljZ\_jkbb�[ueZ�h[gZjm`_gZ�b�m�^jm]h]h�\b^Z

fZdZd��kf��McGuire et al., 1994).

G_^Z\gb_� nZdlhjgh_� bkke_^h\Zgb_� ���� hkh[_c� rbfiZga_� �Pan

troglodytes��Dbg]hf�b�Nb]mj_^h��King & Figueredo, 1997���lZd`_�\uy\beh�kljmd-
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lmjm�ihqlb�iheghklvx�kh\iZ^Zxsmx�k�hkgh\gufb�nZdlhjZfb�ebqghklb�\u^_-

ey_fufb� m� ex^_c� iexk� nZdlhj� >hfbgbjh\Zgby�� LZdbf� h[jZahf�� nZdlhju

WdkljZ\_jkbb�b�G_\jhlbafZ�fh]ml�[ulv�gZ^_`gh�gZc^_gu�b�m�wlh]h�\b^Z��GZ-

dhg_p�� bkke_^h\Zgb_� =he^Z� b�FwcieZ� �Gold & Maple, 1994�� lZd`_� \uy\beh

nZdlhju� wdkljZ\_jkbb� b� kljZoZ� m� ]hjbee��Ih^h[gZy� kljmdlmjZ� l_fi_jZf_glZ

[ueZ�g_^Z\gh�\uy\e_gZ�(kf��Watson & Ward 1996) b�m�h^gh]h�ba�\b^h\�e_fmjh\

(Otolemur garnetii).

LZdbf�h[jZahf��ij_^r_kl\mxsbc�h[ahj�mdZau\Z_l�gZ�lh��qlh�ih�djZcg_c

f_j_� ^\Z� hkgh\guo�nZdlhjZ� l_fi_jZf_glZ� kms_kl\mxl� m�fe_dhiblZxsbo�� ���

h[sZy� Zdlb\ghklv�� kdehgghklv� d� bkke_^h\Zl_evkdhfm� ih\_^_gbx�� bfimevkb\-

ghklv� b� h[sbl_evghklv� b� ���� wfhpbhgZevghklv�� ih^\_j`_gghklv� kljZom� b

[_kihdhckl\m�� ;he__� lh]h�� wlb� nZdlhju� hdZau\Zxlky� \� agZqbl_evghc� kl_i_gb

koh^gu�k�nZdlhjZfb�ebqghklb�q_eh\_dZ��kf��Eysenck, 1970; Eysenck & Eysenck,

1985; Zuckerman, 1994a) – WdkljZ\_jkb_c�b�G_\jhlbafhf (Budaev, in press).

8.1.3 L_fi_jZf_gl�m�ju[�b�^jm]bo�`b\hlguo

<_kvfZ�bgl_j_kgh��qlh�g_kdhevdh�bkke_^h\Zgbc�ihdZau\Zxl��qlh�wlb�^\Z�nZdlh-

jZ� l_fi_jZf_glZ� g_� h]jZgbqb\Zxlky� ebrv� fe_dhiblZxsbfb� b� fh]ml

ijbkmlkl\h\Zlv�b�m�^jm]bo�]jmii�`b\hlguo��gZijbf_j�ilbp�b�ju[�

LZd��gZijbf_j��bkke_^h\Zgby�>`hgkZ� �Jones & Mills, 1983; Jones et al.,

1991) ihdZau\Zxl��qlh�jZaebqgu_�bg^bdZlhju�kljZoZ�m�i_j_i_eh\�g_�y\eyxlky

g_aZ\bkbfufb�b�nhjfbjmxl�h[sbc�nZdlhj�KljZo��G_h[oh^bfh�hlf_lblv��qlh

h[sbl_evghklv� (sociability�� l_g^_gpby� d� ih^^_j`Zgbx� dhglZdlZ� k� dhgki_pb-
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nbqgufb�hkh[yfb��g_�aZ\bkbl�hl�h[s_]h�nZdlhjZ�kljZoZ�gZ�]_g_lbq_kdhf�mjh\-

g_��b� wlb� ^\Z� dhgkljmdlZ�fh]ml� k_e_dlbjh\Zgu�g_aZ\bkbfh� ^jm]� hl� ^jm]Z� �kf�

Mills & Faure, 1991).

DkZgcb�b�Lhl� �Csányi & Tóth, 1985��ijh\_eb�bkke_^h\Zgb_�fZdjhih^h\

(Macropodus opercularis��\�^\mo�jZaebqguo�kblmZpbyo��Ijb�wlhf��[ue�\uy\e_g

nZdlhj��dhlhjuc�[ue�k\yaZg�k�bkke_^h\Zl_evkdbf�ih\_^_gb_f�b�h[sbf�\ha[m`-

^_gb_f�� <lhjhc� nZdlhj�� WfhpbhgZevghklv�� [ue� hij_^_e_g� we_f_glZfb

ih\_^_gby�� h[uqgh� ijhy\eyxsbfbky� \� ijbkmlkl\bb� im]Zxsbo� klbfmeh\�� <

^jm]hc�jZ[hl_� �Gervai & Csányi, 1985��� ���i_j_f_ggu_��ihemq_ggu_�\�q_luj_o

l_klZo� �h]jZgbq_ggh_�ijhkljZgkl\h��gh\u_� h[t_dlu�b�gh\Zy� kj_^Z�� [ueb� ih^-

\_j]gmlu� ZgZebam� ]eZ\guo� dhfihg_gl��B� \� wlhf�bkke_^h\Zgbb� \k_�ihdZaZl_eb

bkke_^h\Zl_evkdh]h� ih\_^_gby� [ueb� \aZbfgh� kdhjj_ebjh\Zgu� b�nhjfbjh\Zeb

nZdlhj�Bkke_^h\Zl_evkdh_�ih\_^_gb_ (Exploration���Djhf_�lh]h��j_Zdpbb�bkim]Z

b�aZlZb\Zgb_�nhjfbjh\Zeb�nZdlhj�Im]eb\hklb (Timidity���Lj_lbc�nZdlhj� �h[t-

ykgyxsbc� f_gvr_� \ZjbZpbb��� AZsblZ (Defence�� oZjZdl_jbah\Zeky

lhjfh`_gb_f�^\b]Zl_evghc�Zdlb\ghklb�b�bgl_gkb\gufb�j_Zdpbyfb�ba[_]Zgby�

<�lj_lv_f�bkke_^h\Zgbb��Gerlai & Csányi 1990�������fZdjhih^Z�[ueb�ijhl_klb-

jh\Zgu� \� ^hfZrg_f� Zd\Zjbmf_�� ^\mo�gh\uo� kj_^Zo�� Z� lZd`_� \� hiZkghc� gh\hc

kj_^_��qlh�hiylv�`_�\uy\beh�koh^gu_�nZdlhju�l_fi_jZf_glZ�±�:dlb\gZy�aZsb-

lZ� (Active defence), KljZo (Fear�� b� :dlb\ghklv (Activity)�� G_^Z\gyy� jZ[hlZ

(Budaev, 1998��lZd`_ ihdZaZeZ��qlh��dZd�b�\�kemqZ_�bkke_^h\Zgby�JhckZ�k�khZ\lh-

jZfb��nZdlhjgu_�iZll_jgu�fh]eb�[ulv�agZqbl_evgh�mijhs_gu��_keb�we_f_glu

ih\_^_gby�k�gbadbfb�bgl_jdhjj_eypbyfb�b�gbadhc�Z^_d\Zlghklvx��bg^_dk�Z^_-

d\Zlghklb� DZca_jZ�F_c_jZ�HedbgZ <������ [ueb� m^Ze_gu� ba� ZgZebaZ�� <
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ihke_^g_f�kemqZ_�ijhy\eyxlky�y\gu_�nZdlhju�:dlb\ghklv�bkke_^h\Zgb_ (Ac-

tivity-exploration) b�KljZo�ba[_]Zgb_ (Fear-avoidance) �kf��%XGDHY, 1998).

J_amevlZlu�bkke_^h\Zgbc��ij_^klZ\e_gguo�\�]eZ\_���gZoh^ylky�\�iheghf

khhl\_lkl\bb�k�\ur_hibkZggufb�bkke_^h\Zgbyfb��LZd��m�]miib�[ueb�\uy\e_gu

^\Z�mklhcqb\uo�nZdlhjZ�±�H[sZy�Zdlb\ghklv�b�KljZo��Z�m�q_jghihehkhc�pbo-

eZahfu� [ue� \uy\e_g� h^bg� nZdlhj� \lhjh]h� ihjy^dZ�� lZd`_� k\yaZgguc� k

j_Zdpbyfb�bkim]Z�b�h[sbf�lhjfh`_gb_f�ih\_^_gby�

8.1.4 Koh^kl\h�kljmdlmju�l_fi_jZf_glZ�iha\hghqguo

LZdbf�h[jZahf��kms_kl\mxsb_�bkke_^h\Zgby�\uy\eyxl�agZqbl_evgh_�koh^kl\h

oZjZdl_jbklbd�l_fi_jZf_glZ�m�iha\hghqguo��\�lhf�qbke_�b�m�ju[��Wlh�fh`_l

mdZau\Zlv�gZ�kms_kl\h\Zgb_�]_g_lbq_kdbo��nbabheh]bq_kdbo�b�Z^Zilb\guo�f_-

oZgbafh\��ih�\b^bfhfm�y\eyxsboky�j_amevlZlhf�dhgk_j\Zlb\guo�ijhp_kkh\�\

w\hexpbb��>_ckl\bl_evgh��nmg^Zf_glZevgu_� g_cjhnbabheh]bq_kdb_� f_oZgba-

fu��mqZkl\mxsb_�\�nhjfbjh\Zgbb�hkgh\guo�wfhpbc�^h\hevgh�koh^gu�m�jZaguo

\b^h\� fe_dhiblZxsbo� b� ij_^klZ\eyxl� kh[hc� ©mgZke_^h\Zggu_� dhfihg_glu

ebf[bq_kdh]h�fha]Z��dhlhju_�\� agZqbl_evghc�kl_i_gb�y\eyxlky�h[sbf�gZke_-

^b_f�fe_dhiblZxsboª14 (Panksepp, 1982, k�������kf��lZd`_�Kbfhgh\������������;

Mason, 1984; Gray, 1987). ;he__�lh]h��bf__lky�agZqbl_evgh_�koh^kl\h�nmgdpbc

ebf[bq_kdhc�kbkl_fu�\ukrbo�iha\hghqguo�b�i_j_^g_]h�fha]Z�ju[��GZijbf_j�

wnn_dlu� jZajmr_gby� beb� we_dljbq_kdhc� klbfmeypbb� i_j_^g_]h� fha]Z� ju[� b

                                                
14 «inherited components of the limbic brain, which are to a substantial degree a

shared mammalian heritage»
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fe_dhiblZxsbo�\�agZqbl_evghc�kl_i_gb�khihklZ\bfu�(Flood et al. 1976; Gbdh-

ghjh\������).

LZdbf� h[jZahf�� [hevrh_� dhebq_kl\h� ^Zgguo� k\b^_l_evkl\m_l� \� ihevam

agZqbl_evgh]h�koh^kl\Z�kljmdlmju�bg^b\b^mZevguo�jZaebqbc��l_fi_jZf_glZ�b

ebqghklb��m�jZaebqguo�\b^h\�iha\hghqguo� ±�hl�ju[�^h�q_eh\_dZ��;he__� lh]h�

g_^Z\gb_� bkke_^h\Zgby� �Budaev, 1999; Buss, 1991; MacDonald, 1995; Segal &

MacDonald, 1998) ihdZaZeb��qlh�b�Z^Zilb\gu_�f_oZgbafu�nhjfbjmxsb_�agZqb-

l_evgu_�jZaebqby�oZjZdl_jbklbd�ebqghklb�m�ex^_c�\_kvfZ�koh^gu�k�lZdh\ufb�m

^jm]bo�\b^h\�`b\hlguo��Ih�\k_c�\b^bfhklb��gZb[he__�h[sb_�oZjZdl_jbklbdb

l_fi_jZf_glZ�b�ebqghklb��lZdb_�dZd�WdkljZ\_jkby�b�G_\jhlbaf��hljZ`Zxl�dhg-

k_j\Zlb\gmx� w\hexpbx� ±� h]jZgbq_gby� gZ� w\hexpbx� \ke_^kl\b_� ^_ckl\by

]hfheh]bqguo� nbabheh]bq_kdbo� b� ]_g_lbq_kdbo� f_oZgbafh\�� Wlh� ke_^m_l� ba

lh]h��qlh�^Zggu_�oZjZdl_jbklbdb�l_fi_jZf_glZ�\dexqZxl�\_kvfZ�jZaghjh^gu_

we_f_glu�ih\_^_gby�b�ijhy\eyxlky�\�jZaebqguo�kblmZpbyo��Lhevdh�ebrv�Z^Zi-

lb\gu_�f_oZgbafu�g_�fh]ml�h[tykgblv�ihq_fm�klhev�jZagu_�b�nmgdpbhgZevgh

g_k\yaZggu_�nhjfu�ih\_^_gby�dhjj_ebjmxl��NZdlhju�l_fi_jZf_glZ�gZ�[he__

gbadhf�mjh\g_�ih�\k_c�\b^bfhklb�^_l_jfbgbjmxlky�\�j_amevlZl_�\aZbfh^_ckl-

\by�Z^Zilb\guo�b�dhgk_j\Zlb\guo�w\hexpbhgguo�f_oZgbafh\�
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9. A:DEXQ?GB?

9.1 B_jZjobq_kdZy�nZdlhjgZy�fh^_ev�l_fi_jZf_glZ

<ur_ijb\_^_ggu_�^Zggu_�mdZau\Zxl�gZ�lh��qlh�l_fi_jZf_gl�ij_^klZ\ey_l�kh-

[hc� \_kvfZ� \Z`gmx� dZl_]hjbx� ih\_^_gby� ju[�� lZd� `_� dZd� b� ^jm]bo� ]jmii

`b\hlguo��Bg^b\b^mZevgu_�jZaebqby�fgh]bo�nhjf�ih\_^_gby�hdZau\Zxlky�mk-

lhcqb\ufb�\�jZagh_�\j_fy�b�\�jZaguo�kblmZpbyo��Hgb�fh]ml�[ulv�hj]Zgbah\Zgu

\� \b^_� hlghkbl_evgh�g_[hevrh]h� dhebq_kl\Z� [Zah\uo� oZjZdl_jbklbd� beb� jZa-

f_jghkl_c�� dhlhju_� ij_^klZ\eyxl� b_jZjobq_kdmx� kbkl_fm�� Wlb� jZaf_jghklb

l_fi_jZf_glZ�fh]ml�[ulv�ijhbgl_jij_lbjh\Zgu�\�fhlb\Zpbhgguo�l_jfbgZo��b

y\eyxlky�\_kvfZ�koh^gufb�m�jZaguo�\b^h\��dZd�ih�k\h_c�kljmdlmj_�lZd�b�nmgd-

pbb��Z�lZd`_�nbabheh]bq_kdhfm�km[kljZlm��kf��Budaev, in press).

Bkke_^h\Zgby� ihdZau\Zxl�� qlh� ^\Z� klZ[bevguo� nZdlhjZ� l_fi_jZf_glZ

ijhy\eyxlky�m�ju[��Z�lZd`_�^jm]bo�]jmii�iha\hghqguo��Jbk�������I_j\uc�nZd-

lhj�\dexqZ_l�\�k_[y�h[smx�Zdlb\ghklv��bkke_^h\Zl_evkdh_�ih\_^_gb_��Z�lZd`_

klj_fe_gb_�ih^^_j`b\Zlv�khpbZevgu_�dhglZdlu�k�hkh[yfb�k\h_]h�\b^Z��>Zgguc

nZdlhj�khhl\_lkl\m_l�nZdlhjm�WdkljZ\_jkbb�\�[hevrbgkl\_�fh^_e_c�l_fi_jZ-

f_glZ� b� ebqghklb� m� q_eh\_dZ�� <lhjhc� nZdlhj� \dexqZ_l� \� k_[y� j_Zdpbb� gZ

ihl_gpbZevgh�hiZkgu_�klbfmeu��kljZo��im]eb\hklv��b�lj_\h`ghklv��b�khhl\_lkl-

\m_l� nZdlhjm� G_\jhlbafZ� q_eh\_dZ�� <� [he__� rbjhdhf� kfuke_�� gZijbf_j� \

ikbohnbabheh]bq_kdhc� fh^_eb� h[mq_gby� b� l_fi_jZf_glZ�� jZajZ[hlZgghc� >`�

=jw_f��kf��Gray, 1972, 1981, 1987���wlb�^\Z�nZdlhjZ�ih�\k_c�\b^bfhklb�khhl\_l-

kl\mxl� qm\kl\bl_evghklb� d� klbfmeZf�� k\yaZgguf� ���� k� ih^dj_ie_gb_f� beb
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hlkmlkl\b_f� h`b^Z_fh]h�gZdZaZgby�beb� ����gZdZaZgb_f�beb� hlkmlkl\b_f� h`b-

^Z_fh]h�ih^dj_ie_gby�

K�lhqdb� aj_gby�lbiheh]bb�l_fi_jZf_glZ�=Ze_gZ�b�IZ\eh\Z� ��������jZa-

ebqgu_� dhf[bgZpbb� wlbo� ^\mo� nZdlhjh\� khklZ\eyxl� q_luj_� hkgh\guo� lbiZ

l_fi_jZf_glZ� �Eysenck, 1970; Eysenck & Eysenck, 1985, Jbk�������H^gZdh��\�hl-

ebqb_� hl� lbiheh]bq_kdh]h� ih^oh^Z�� fgh]hnZdlhjgZy� f_lh^heh]by�

bkihevah\ZggZy� \� ^Zgghc� jZ[hl_� b� ihklmebjmxsZy� g_ij_ju\gmx� \ZjbZpbx

k\hckl\�l_fi_jZf_glZ��y\ey_lky�agZqbl_evgh�[he__�ijZ\^hih^h[ghc��<�^_ckl\b-

l_evghklb�� ijZdlbq_kdb� gbdh]^Z� g_\hafh`gh� gZclb� hkh[_c�� ij_^klZ\eyxsbo

kh[hc� �qbklu_�� lbiu� l_fi_jZf_glZ�� <� khhl\_lkl\bb� k� l_hj_lbq_kdbfb� ij_^-

klZ\e_gbyfb�� jZa\b\Z_fufb� \� gZklhys_c� jZ[hl_�� lZdb_� hkh[b� hlebqZxlky

Jbkmghd 20� Hkgh\gu_ nZdlhju b lbiu l_fi_jZf_glZ iha\hghqguo

djZcgbfb� agZq_gbyfb� kjZam� ih� ^\mf�nZdlhjZf� l_fi_jZf_glZ��<� lh�`_� \j_fy�

hkh[b� k� ijhf_`mlhqgufb� l_fi_jZf_glZfb� g_� fh]ml� [ulv� m^h\e_l\hjbl_evgh

deZkkbnbpbjh\Zgu�\�khhl\_lkl\bb�k�lbiheh]bq_kdhc�fh^_evx��Wlb�hkh[b��h^-

Ex[hiulghklv�
khpbZ[_evghklv�
Zdlb\ghklv

Kf_ehklv

KljZo

�Bgljh\_jlghklv�

KZg]\bgbd

Ohe_jbd

Ne_]fZlbd

F_eZgohebd



– 194 –

gZdh��ij_^klZ\eyxl� kh[hc� ih^Z\eyxs_� [hevrbgkl\h�� ihkdhevdm� [hevrbgkl\h

ijbagZdh\�bf__l�[he__�beb�f_g__�ghjfZevgh_�jZkij_^_e_gb_��<�jZfdZo�fgh]h-

nZdlhjgh]h�ih^oh^Z��lZdb_�hkh[b�oZjZdl_jbamxlky�hij_^_e_ggufb�\_ebqbgZfb

^\mo�nZdlhjh\��b]jZxsbo�jhev�k\h_h[jZaghc�hjlh]hgZevghc�dhhj^bgZlghc�kbk-

l_fu�

LZdbf�h[jZahf��b_jZjobq_kdZy�nZdlhjgZy�kljmdlmjZ�ij_^klZ\ey_l�kh[hc

bgl_]jZlb\gmx� fh^_ev� l_fi_jZf_glZ�� ijbf_gbfmx� d� _]h� hibkZgbx� m� kZfuo

jZaguo�]jmii�`b\hlguo��Z�lZd`_�bkke_^h\Zgbyf�_]h�kljmdlmju��nmgdpbb��nb-

abheh]bq_kdhc� hkgh\u�� Z^Zilb\gh]h� agZq_gby� b� w\hexpbb�� >ZggZy� fh^_ev

bgl_]jbjm_l� bg^b\b^mZevgu_� jZaebqby� gZ� jZaguo� mjh\gyo�� hl� oZjZdl_jbklbd

gbadh]h�ihjy^dZ�^h�kmi_j�nZdlhjh\��ZgZeh]bqguo�WdkljZ\_jkbb�b�G_\jhlbafm.

Ke_^h\Zl_evgh��jZaebqgu_�Zevl_jgZlb\gu_�f_lh^heh]bq_kdb_�ih^oh^u�b�fh^_-

eb� d� hibkZgbx� b� ZgZebam� bg^b\b^mZevguo� jZaebqbc� fh]ml� [ulv� e_]dh

ij_h[jZah\Zgu�d�b_jZjobq_kdhc�fgh]hnZdlhjghc�nhjf_��<�dZq_kl\_�ijbf_jh\

gb`_� jZkkfZljb\Zxlky� ZgZeba� Zevl_jgZlb\guo� kljZl_]bc� j_Z]bjh\Zgby� ijb

klj_kk_��dhglbgmmf�kf_ehklb�im]eb\hklb��Z�lZd`_�Z^Zilb\gu_�f_`ihimeypbhg-

gu_�jZaebqby�ih\_^_gby�]miib��Poecilia reticulata).

9.1.1 :evl_jgZlb\gu_�kljZl_]bb�j_Z]bjh\Zgby�ijb�klj_kk_

>he]h_� \j_fy� kms_kl\m_l� bgl_j_k� d� ijh[e_f_� ih\_^_gby� hkh[_c� \� kblmZpbyo

klj_kkZ� �coping with stress���Bg^b\b^mZevgu_� jZaebqby� ih\_^_gby� \� lZdbo� kb-

lmZpbyo�h[uqgh�jZkkfZljb\Zxlky�dZd�bgl_]jbjh\Zgguc�gZ[hj�ih\_^_gq_kdbo�b

g_cjhwg^hdjbgguo� oZjZdl_jbklbd�� b� dhgp_ilmZebabjmxlky� \� l_jfbgZo� ijb-
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[eb`_gby�beb�ba[_]Zgby��approach–avoidance���Z�lZd`_�nhdmkZ�gZ�ijh[e_f_�beb

wfhpbyo�(problem-focus, emotion-focus, Lazarus & Forkman, 1984; Suls & Fletcher,

1985).�LZd��gZijbf_j��nhdmk�gZ�ijh[e_f_�\dexqZ_l�\�k_[y�^_ckl\b_�beb�fZgb-

imeypbb� kj_^hc�� gZijZ\e_ggu_� gZ� � m^Ze_gb_� hkh[b� hl� bklhqgbdZ� klj_kkZ�

WfhpbhgZevgh�knhdmkbjh\ZggZy� kljZl_]by�� gZijhlb\�� \dexqZ_l� \� k_[y� ikboh-

nbabheh]bq_kdb_� ijhp_kku�� gZijZ\e_ggu_� gZ� mf_gvr_gb_� wfhpbhgZevgh]h

\ha^_ckl\by�klj_kkZ�

;_gmk� �Benus et al., 1991) ihdZaZe��qlh�ih^h[gu_�ih\_^_gq_kdb_�kljZl_-

]bb� fh]ml� [ulv� h[gZjm`_gu� b� m� ]juamgh\�� M� fur_c� b� djuk�� gZijbf_j�

g_dhlhju_�hkh[b�^_fhgkljbjmxl�Zdlb\gh_�ih\_^_gb_�\�klj_kkh\uo�kblmZpbyo��\

lh�\j_fy�dZd�^jm]b_�hkh[b�iZkkb\gu��Hkh[b�k�Zdlb\guf�klbe_f�j_Z]bjh\Zgby

hlebqZxlky�agZqbl_evgh�[he__�gbadbf�\gbfZgb_f�d�g_[hevrbf�baf_g_gbyf�\

kj_^_�b�l_g^_gpb_c�d�kl_j_hlbighfm�ih\_^_gbx��(Benus et al., 1990, 1991). Wlb

ih\_^_gq_kdb_�kljZl_]bb�fh]ml�aZ\bk_lv�hl�jZaebqguo�nbabheh]bq_kdbo�f_oZ-

gbafh\, lZdbo�dZd�kbfiZlbq_kdZy�j_Zdlb\ghklv��mjh\_gv�l_klhkl_jhgZ��Z�lZd`_

Z^j_gZevgZy�j_Zdlb\ghklv� (see Benus et al., 1990, 1991; Roosendaal et al., 1997;

Sgoifo et al., 1996). Hq_gv�koh^gu_�Zevl_jgZlb\gu_�kljZl_]bb�[ueb�g_^Z\gh�h[-

gZjm`_gu�m�^jm]bo�\b^h\: [hevrhc�kbgbpu�(Verbeek et al., 1994, 1996), k\bg_c

(Hessing et al., 1993, Forkman et al., 1995) b� ju[ (G_qZ_\� b� ^j��� ����; Budaev,

1997b,c; Pottinger et al., 1992; van Raaij et al., 1996).

H^gZdh�� \Z`guf� h]jZgbq_gb_f� dhgp_ipbb� Zevl_jgZlb\guo� kljZl_]bc

j_Z]bjh\Zgby�ijb�klj_kk_�y\ey_lky�lh��qlh�hgb�dhgp_ilmZebabjmxlky�dZd�^boh-

lhfby�� Z� g_� dhglbgmmf�� b�� ke_^h\Zl_evgh�� hkgh\u\Zxlky� gZ� [bfh^Zevghklb

jZkij_^_e_gby�ih\_^_gq_kdbo�oZjZdl_jbklbd� G_kfhljy�gZ�lh��qlh�lZdZy�[bfh-

^Zevghklv�b�[ueZ�h[gZjm`_gZ�g_dhlhjufb�bkke_^h\Zgbyfb (Verbeek et al., 1994;
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Budaev, 1997b) ̂jm]b_�bkke_^h\Zgby�(gZijbf_j Dellu et al., 1993, 1996; Forkman

et al., 1995)�__�g_�\uy\beb.

H^gZdh�dZd�ihdZaZgh�\�jZ[hl_�(Budaev, in press), Zevl_jgZlb\gu_�kljZl_-

]bb�j_Z]bjh\Zgby�\�kblmZpbyo�klj_kkZ�fh]ml�[ulv�eh]bqgh�ihf_s_gu�\�jZfdb

b_jZjobq_kdbc�fgh]hf_jghc�fh^_eb�l_fi_jZf_glZ��>bohlhfby��\�^_ckl\bl_ev-

ghklb�fh`_l�ij_^klZ\eylv�kh[hc�\aZbfh^_ckl\by�b�dhf[bgZpbb�^\mo�[Zah\uo

oZjZdl_jbklbd� l_fi_jZf_glZ��Hkh[b�� oZjZdl_jbamxsb_ky� \ukhdbfb� ihdZaZl_-

eyfb�ih�rdZeZf�Zdlb\ghklb�b�kf_ehklb� �kZg]\bgbd��\�wlhf�kemqZ_�hlebqZxlky

Zdlb\ghc� kljZl_]b_c� j_Z]bjh\Zgby�� \� lh� \j_fy� dZd� hkh[b�� oZjZdl_jbamxsb_ky

gbadbfb� ihdZaZl_eyfb� ih� wlbf� nZdlhjZf� �f_eZgohebd��� ^_fhgkljbjmxl� iZk-

kb\gh_�ih\_^_gb_��J_amevlZlu�bkke_^h\Zgby�l_fi_jZf_glZ�m�]miib� �kf��jZa^_e

���������kh]eZkmxlky�k�wlhc�]bihl_ahc��>_ckl\bl_evgh��h[gZjm`_ggu_�Zevl_jgZ-

lb\gu_� kljZl_]bb� ij_^klZ\eyeb� kh[hc� dhf[bgZpbb� ^\mo� hkgh\guo

oZjZdl_jbklbd�l_fi_jZf_glZ�

9.1.2 Dhglbgmmf�im]eb\hklb�kf_ehklb

<�g_^Z\g_f�h[ahj_��Mbekhg�k�khZ\lhjZfb��Wilson et al., 1994)�ij_^eh`beb�bgl_-

j_kgmx� w\hexpbhggmx�fh^_ev�^ey�bkke_^h\Zgby�bg^b\b^mZevguo� jZaebqbc� \

ih\_^_gbb��hkgh\Zggmx�gZ�dhgp_ipbb�dhglbgmmfZ�im]eb\hklb�kf_ehklb��dhlh-

juc�hij_^_ey_lky�dZd�kdehgghklv�d�ijbgylbx�jbkdZ (propensity to take risks).

H^gZdh��\_kvfZ�\Z`gh�ijh\_klb�jZaebqb_�f_`^m�dhglbgmmfhf�im]eb\h-

klb�kf_ehklb� \� wlhf� kfuke_� b� oZjZdl_jbklbdZfb� l_fi_jZf_glZ�� Dhglbgmmf

im]eb\hklb�kf_ehklb� ij_^klZ\ey_l� kh[hc� qbklh�nmgdpbhgZevguc� b� hi_jZpbh-
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gZevguc� dhgkljmdl�� hij_^_ey_fuc� \� l_jfbgZo� \hafh`guo� ihke_^kl\bc� ^ey

hkh[b��\�lh�\j_fy�dZd�oZjZdl_jbklbdb�l_fi_jZf_glZ�jZkkfZljb\Zxlky�\�l_jfb-

gZo� fhlb\Zpbhgguo� kbkl_f. Wlh� jZaebqb_� ^_eZ_l� bo� kh\_jr_ggh

g_aZ\bkbfufb��GZijbf_j��fh`gh�ij_^klZ\blv�k_[_�hkh[v��y\eyxsmxky�kf_ehc

\�kfuke_�dhglbgmmfZ�kf_ehklb�im]eb\hklb�b�h^gh\j_f_ggh�im]eb\hc�\�kfuke_

oZjZdl_jbklbd�l_fi_jZf_glZ��>ey�lh]h��qlh[u�ijhbeexkljbjh\Zlv�^Zggh_�jZa-

ebqb_�� m^h[gh� bkihevah\Zlv� qZklhlgh�aZ\bkbfmx� fh^_ev�� ij_^eh`_ggmx

Mbekhghf� k� khZ\lhjZfb�^ey�h[tykg_gby� khkms_kl\h\Zgby� kf_euo�b�im]eb\uo

hkh[_c�\�h^ghc�ihimeypbb���Wilson et al., 1994).

Kms_kl\mxsb_� bkke_^h\Zgby� mdZau\Zxl� gZ� lh�� qlh� hkh[b�� oZjZdl_jb-

amxsb_ky� ihgb`_gghc� im]eb\hklvx� �oZjZdl_jbklbdhc� l_fi_jZf_glZ��� k

[hevr_c� \_jhylghklvx� ih[_`^Zxl� \� Z]hgbklbq_kdbo� dhgnebdlZo�� klZgh\ylky

^hfbgZglZfb�b�ke_^h\Zl_evgh�h[eZ^Zxl�[he__�\ukhdbfb�dhgdmj_glgufb�kih-

kh[ghklyfb (Brain et al., 1990; Huntingford et al., 1990; Sapolsky, 1990; Verbeek et

al., 1996).�<�khhl\_lkl\bb�k�^Zgghc�fh^_evx�fh`gh�ij_^klZ\blv (cf. Wilson et

al., 1994), qlh�hkh[b�ihke_^h\Zl_evgh�^h[Z\eyxlky�\�kj_^m��khklhysmx�ba�^\mo

[bhlhih\�±�hiZkgh]h�b�[_ahiZkgh]h��Dh]^Z�[_ahiZkguc�[bhlhi�klZgh\blky�i_j_-

iheg_gguf��\u]h^u�hl�i_j_oh^Z�\�hiZkguc�[bhlhi�fh]ml�ij_\ukblv�\_ebqbgm

jbkdZ���aZljZlu����b�g_dhlhju_�hkh[b�gZqbgZxl�aZgbfZlv�wlhl�hiZkguc�[bhlhi�

Ih�\k_c�\b^bfhklb��hkh[b��oZjZdl_jbamxsb_ky�[he__�im]eb\uf� l_fi_-

jZf_glhf�b�bf_xsb_�[he__�gbadb_�dhgdmj_glgu_�kihkh[ghklb�[m^ml�i_j\ufb

\ul_kg_gu�\�hiZkguc�[bhlhi��<�khhl\_lkl\bb�k�hi_jZpbhgZevguf�hij_^_e_gb-

_f�MbekhgZ��i_j_oh^�\�hiZkguc�[bhlhi�gZau\Z_lky�kf_ehklvx��LZdbf�h[jZahf�

ijb� hlkmlkl\bb� q_ldh]h� jZa^_e_gby� kf_ehklb�im]eb\hklb� dZd� oZjZdl_jbklbdb
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l_fi_jZf_glZ�b�dhglbgmmfZ�\�kfuke_�MbekhgZ��\hagbdZ_l�hq_\b^guc�iZjZ^hdk�

im]eb\hklv�kZfZ�ih�k_[_�ij_^jZkiheZ]Z_l�hkh[v�d�[he__�kf_ehfm�ih\_^_gbx�

J_amevlZlu�g_^Z\gbo�bkke_^h\Zgbc��Coleman & Wilson, 1998���\�dhlhjuo

m� hkh[_c� kheg_qgbdZ� �Lepomis gibbosus�� [ueb� h[gZjm`_gu� ^\Z� g_aZ\bkbfuo

dhglbgmmfZ�kf_ehklb�im]eb\hklb�\�ihl_gpbZevgh�hiZkguo�b�[_ahiZkguo�kblmZ-

pbyo��gZoh^ylky�\�iheghf�kh]eZkbb�k�b_jZjobq_kdhc�fgh]hnZdlhjghc�fh^_evx

l_fi_jZf_glZ��Ih�\k_c�\b^bfhklb��wlb�^\Z�dhglbgmmfZ�ij_^klZ\eyxl�kh[hc�^\Z

hkgh\guo�nZdlhjZ�l_fi_jZf_glZ��bkke_^h\Zgguo�\�^Zgghc�jZ[hl_��H[smx�Zd-

lb\ghklv�b�KljZo�ba[_]Zgb_.

9.1.3 :^Zilb\gu_�f_`ihimeypbhggu_�jZaebqby�ih\_^_gby�]miib

Ba\_klgh��qlh�kms_kl\h\Zgb_�n_ghlbibq_kdhc�dhjj_eypbb�qZklh�mdZau\Z_l��g_

h[yaZl_evgh��h^gZdh��qlh�b ]_g_lbq_kdZy�dhjj_eypby�fh`_l�lZd`_�ijbkmlkl\h-

\Zlv� f_`^m� wlbfb� ijbagZdZfb� �Cheverud, 1988; Bakker, 1994��� Bf_xsb_ky

^Zggu_�k\b^_l_evkl\mxl�h�lhf��qlh�^\Z�hkgh\guo�nZdlhjZ�l_fi_jZf_glZ��h[gZ-

jm`_ggu_� \� ^Zgguo� bkke_^h\Zgbyo� kh\iZ^Zxl� k� h[s_c� dZjlbghc� Z^Zilb\guo

f_`ihimeypbhgguo�jZaebqbc�m�]miib��Poecilia reticulata��gZ�h��Ljbgb^Z^��dhlh-

ju_�y\ey_lky�\�agZqbl_evghc�kl_i_gb�gZke_^m_fuf��kf��Magurran et al., 1992���<

qZklghklb�� hkh[b� ba� ihimeypbc� kbfiZljbqguo� k� obsgbdZfb� oZjZdl_jbamxlky

[hevr_c�im]eb\hklvx�b�klZcghc�l_g^_gpb_c��\�lh�\j_fy�dZd�hkh[b�ba�ZeehiZl-

jbq_kdbo� ihimeypbc� ^_fhgkljbjmxl� agZqbl_evgmx� Z]j_kkb\ghklv� b

hlghkbl_evgh�keZ[mx�im]eb\hklv��kf��Magurran, 1993; Magurran et al., 1992���L_f

g_�f_g__��ju[u�kbfiZljbqgu_�k�obsgbdZfb�h[uqgh�^_fhgkljbjmxl�agZqbl_ev-
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gh�[he__�\ujZ`_ggh_�bgki_dpbhggh_�ih\_^_gb_��Z�ijb[eb`_gb_�d�obsgbdm�b

_]h�bkke_^h\Zgb_�qj_a\uqZcgh�jbkdh\Zggh��Magurran & Seghers, 1990; Dugatkin

& Godin, 1992).

Wlh�^_eZ_l�g_\hafh`guf�j_ij_a_glZpbx�f_`ihimeypbhgguo�jZaebqbc�\

l_jfbgZo�_^bgkl\_ggh]h�nZdlhjZ�beb�dhglbgmmfZ�kf_ehklb�im]eb\hklb��kdehg-

ghklb�d�jbkdm��kf��\ur_���>_ckl\bl_evgh��ihemqZ_lky��qlh�h^gb�b�lZ�`_�hkh[b

h^gh\j_f_ggh�ijhy\eyxl�b�im]eb\hklv�b�kf_ehklv��Ihwlhfm�hq_\b^gh��qlh�^\Z

hl^_evguo�nZdlhjZ�l_fi_jZf_glZ�emqr_�hibku\Zxl�f_`ihimeypbhggu_�jZaeb-

qby� m� ]miib�� <� dhgl_dkl_� gZklhys_]h� bkke_^h\Zgby�� hkh[b� ba� ihimeypbc� k

\ukhdbf� ij_kkhf� obsgbq_kl\Z� oZjZdl_jbamxlky� h^gh\j_f_ggh� dZd� \ukhdhc

Zdlb\ghklvx�bkke_^h\Zgb_f (H[s_c� Zdlb\ghklvx�� lZd� b� \ukhdhc

im]eb\hklvx�(KljZohf�ba[_]Zgb_f).

Fh`gh� ij_^iheZ]Zlv�� qlh� h[sb_� ijbqbggu_� nZdlhju�� hij_^_eyxsb_

f_`kblmZpbhggu_�b��\hafh`gh��]_g_lbq_kdb_�dh\ZjbZpbb�fh]ml�gZeZ]Zlv�h]jZ-

gbq_gby� gZ� w\hexpbhggu_� ijhp_kku�� <� j_amevlZl_� wlh]h�� w\hexpby� fh`_l

ijhbkoh^blv�hq_gv�[ukljh�\�h^ghf�gZijZ\e_gbb�gh�[ulv�qj_a\uqZcgh�f_^e_g-

gh� \� ^jm]hf� �Price & Langen, 1992; Arnold, 1992; Bakker, 1994��� Ihwlhfm

h^bghqgu_� ijbagZdb�� \g_� k\yab� k� ^jm]bfb�� j_^dh� ijb]h^gu� ^ey� ZgZebaZ� bo

Z^Zilb\gh]h�agZq_gby��'RE]KDQVN\���������LZdbf�h[jZahf��h[sb_�nZdlhju�l_f-

i_jZf_glZ�g_h[oh^bfh�ijbgbfZlv�\h�\gbfZgb_�ijb�jZkkfhlj_gbb�f_oZgbafh\

w\hexpbb� ih\_^_gby�� ;he__� lh]h�� b_jZjobq_kdZy� nZdlhjgZy� fh^_ev� l_fi_jZ-

f_glZ�ij_^eZ]Z_l�m^h[gmx�lhqdm�hlkq_lZ� (framework) ^ey�Z^Zilb\gh]h�ZgZebaZ

f_`ihimeypbhgghc�\ZjbZpbb�ih\_^_gby�



– 200 –

9.2 :^Zilb\gu_�b�w\hexpbhggu_�f_oZgbafu�l_fi_jZf_glZ

H[sbc�ih^oh^�d�ZgZebam�bg^b\b^mZevguo�jZaebqbc�\�ih\_^_gbb��bkihevah\Zg-

guc�\�gZklhys_f�bkke_^h\Zgbb�^he`_g�\dexqZlv�b�bamq_gb_�bo�wdheh]bq_kdbo�

w\hexpbhgguo�b�Z^Zilb\guo�f_oZgbafh\�

LZd��qZklhlgh�aZ\bkbfuc�hl[hj��ijb�dhlhjhf�aZljZlu�b�\u]h^u�ih\_^_-

gby� aZ\bkyl� hl� ih\_^_gby� ^jm]bo� hkh[_c� \� ihimeypbb�� ij_^klZ\ey_l� kh[hc

\Z`guc�Z^Zilb\guc�f_oZgbaf��ih^^_j`b\Zxsbc�kms_kl\h\Zgb_�bg^b\b^mZev-

guo� jZaebqbc� b� Zevl_jgZlb\guo� kljZl_]bc� ih\_^_gby�� hkh[_ggh� khpbZevgh]h

(Clark & Ehlinger, 1987; Maynard Smith, 1982; Wilson, 1998; Wilson et al., 1994).

Bkihevah\Zgb_� jZaguo� j_kmjkh\� b�f_kl� h[blZgby� jZaebqgufb� hkh[yfb� lZd`_

fh`_l� ijb\h^blv� d� kms_kl\h\Zgbx� bg^b\b^mZevghc� \ZjbZpbb� �Wilson, 1998).

GZdhg_p��dhfijhfbkku� �trade-offs) f_`^m�\u]h^Zfb�b�aZljZlZfb�gZ�jZaebqgu_

nhjfu�ih\_^_gby��y\ey_lky�_s_�h^gbf�\Z`guf�f_oZgbafhf��h[tykgyxsbf�kh-

kms_kl\h\Zgb_� hkh[_c� k� jZagufb� ih\_^_gq_kdbfb� kljZl_]byfb� \� h^ghc

ihimeypbb��Lima & Dill, 1990; Clark & Ehlinger, 1987; Maynard Smith, 1982; Wil-

son, 1998; Wilson et al., 1994 for reviews). Ihwlhfm�fh`gh�kqblZlv��qlh�iZll_jgu

bg^b\b^mZevghc�\ZjbZpbb��\�lhf�qbke_�b�ih�l_fi_jZf_glm��fh]ml�ij_^klZ\eylv

kh[hc�j_amevlZl�Z^Zilb\ghc�w\hexpbb�

>Zggu_�� ihemq_ggu_� \� gZklhys_f� bkke_^h\Zgbb� �kf�� =eZ\m� ��� kem`Zl

ij_djZkghc�beexkljZpb_c�wlh]h��LZd��\ukhdZy�bgl_gkb\ghklv�\afmqb\Zgby�km[-

kljZlZ� jh^bl_eyfb� pboeZahf� bf__l� dZd� hq_\b^gu_� \u]h^u� �emqrb_� mkeh\by

iblZgby� fheh^b��� lZd� b� aZljZlu� �om^r__� jZa\blb_� kZfhklhyl_evguo� gZ\udh\

ibs_^h[u\Zl_evghc�Zdlb\ghklb�fZevdh\���qlh�ijb\h^bl�d�agZqbl_evghc�\ZjbZ-

pbb� jh^bl_evkdh]h� ih\_^_gby� �kf�� jZa^_e� �������� Ih^h[guf� h[jZahf�� [ZeZgk
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\u]h^u��aZsblZ�hl�obsgbdh\��b�aZljZl� �\gmljb\b^h\Zy�dhgdmj_gpby��klZcgh]h

ih\_^_gby�fh`_l�ijb�hij_^_e_gguo�mkeh\byo�ijb\h^blv�d�\hagbdgh\_gbx�agZ-

qbl_evguo�jZaebqbc�\�ijhy\e_gbb�wlh]h�ih\_^_gby�m�jZaguo�hkh[_c��kf��jZa^_e

��������:�lhl�nZdl��qlh�kf_eu_�h^bghqgu_�b�im]eb\u_�klZcgu_�hkh[b�q_jghfhj-

kdhc� a_e_gmrdb� ij_^ihqblZxl� jZagu_� f_klZ� h[blZgby� ]h\hjbl� h[� mqZklbb� b

f_oZgbafZ�^bnn_j_gpbZpbb�j_kmjkh\��GZdhg_p��\�g_^Z\g_f�bkke_^h\Zgbb� �Bu-

daev, 1999)� [ueh� ihdZaZgh�� qlh� agZqbl_evgZy� bg^b\b^mZevgZy� \ZjbZpby� ih

oZjZdl_jbklbdZf�ebqghklb�Kh]eZkb_ (Agreeableness��b�WfhpbhgZevgZy�klZ[bev-

ghklv� m� ex^_c� �Homo sapiens�� ih^^_j`b\Z_lky� \� [hevrhc� kl_i_gb� [eZ]h^Zjy

qZklhlgh�aZ\bkbfhfm�hl[hjm��<Z`gh�hlf_lblv�lhl�nZdl��qlh�wlb�Z^Zilb\gu_�f_-

oZgbafu� ^_ckl\mxl� g_� lhevdh� gZ� mjh\g_� bahebjh\Zgguo� ih\_^_gq_kdbo

kljZl_]bc��qlh�[ueh�ihdZaZgh�ij_^u^msbfb�bkke_^h\Zgbyfb��Clark & Ehlinger,

1987; Maynard Smith, 1982; Dawkins, 1982���gh�lZd`_�b�gZ�mjh\g_�h[sbo�nZdlh-

jh\�l_fi_jZf_glZ�

K�^jm]hc�klhjhgu��agZqbl_evgh_�koh^kl\h�kljmdlmju�l_fi_jZf_glZ�m�kZ-

fuo�jZaguo�]jmii�iha\hghqguo��hlebqZxsboky�\_kvfZ�jZaguf�h[jZahf�`bagb�

iha\hey_l� k^_eZlv� \u\h^�� qlh� gZb[he__� h[sb_� oZjZdl_jbklbdb� l_fi_jZf_glZ�

lZdb_� dZd�WdkljZ\_jkby�b�G_\jhlbaf�� y\eyxlky� j_amevlZlhf� dhgk_j\Zlb\guo

ijhp_kkh\�\�w\hexpbb��>_ckl\bl_evgh��w\hexpby�ij_^klZ\ey_l�kh[hc�bklhjbq_-

kdbc� ijhp_kk�� b� ke_^h\Zl_evgh� fh`gh� h`b^Zlv�� qlh� hij_^_e_ggu_

nmg^Zf_glZevgu_�ih\_^_gq_kdb_�f_oZgbafu� ^he`gu� ijbkmlkl\h\Zlv� m� \b^h\�

hlebqZxsboky�h[sghklvx�ijhbkoh`^_gby��Darwin, 1872; K_\_jph\���������Ih-

wlhfm� k� lhqdb� aj_gby� kh\j_f_gguo� fh^_e_c� Z^Zilb\gh]h� ih\_^_gby�� h[sb_

oZjZdl_jbklbdb�l_fi_jZf_glZ�y\eyxlky�j_amevlZlhf�h]jZgbq_gbc�gZ�hilbfbaZ-

pbx��Houston & MacNamara, 1985).
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LZdbf� h[jZahf�� wdheh]bq_kdb_� b� w\hexpbhggu_�f_oZgbafu� bg^b\b^m-

Zevguo� jZaebqbc� ih� l_fi_jZf_glm� ij_^klZ\eyxl� hij_^_e_gguc� dhglbgmmf�

NZdlhju�[he__�gbadh]h�ihjy^dZ��y\eyxsb_ky�hlghkbl_evgh�\b^h��b�kblmZpbhg-

gh�ki_pbnbqgufb�� y\eyxlky� j_amevlZlhf� ^_ckl\by� Z^Zilb\guo� f_oZgbafh\�

jZkkfhlj_gguo�\ur_��H[sb_�nZdlhju�l_fi_jZf_glZ��ijhy\eyxsb_ky�m�jZaguo

\b^h\�iha\hghqguo�\�jZaebqguo�kblmZpbyo��gZijhlb\��ih�\k_c�\b^bfhklb��y\-

eyxlky�j_amevlZlhf�h]jZgbq_gbc��gZdeZ^u\Z_fuo�gZ�w\hexpbhggu_�ijhp_kku

]hfheh]bqgufb�]_g_lbq_kdbfb��nbabheh]bq_kdbfb��fhlb\Zpbhggufb�b�dh]gb-

lb\gufb�f_oZgbafZfb��GZb[he__�bgl_j_kguf�ij_^klZ\ey_lky�ijhf_`mlhqguc

mjh\_gv��gZ�dhlhjhf�fh`gh�h`b^Zlv� keh`guo�\aZbfh^_ckl\bc�f_`^m� jZaebq-

gufb� Z^Zilb\gufb� b� dhgk_j\Zlb\gufb� f_oZgbafZfb� l_fi_jZf_glZ�� Wlh�

h^gZdh��dZd�b�fgh]b_�^jm]b_�\hijhku�kjZ\gbl_evgh]h�b�w\hexpbhggh]h�bamq_-

gby�l_fi_jZf_glZ��ihdZ�hklZ_lky�kh\_jr_ggh�g_bkke_^h\Zgghc�h[eZklvx�
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10. <U<H>U

1. L_fi_jZf_gl� ij_^klZ\ey_l� kh[hc� \_kvfZ� \Z`guc� Zki_dl� ih\_^_gby� ju[�� Z

lZd`_�^jm]bo�]jmii�`b\hlguo��Bg^b\b^mZevgu_�jZaebqby�fgh]bo�nhjf�ih-

\_^_gby� hdZau\Zxlky� mklhcqb\ufb� \� jZagh_� \j_fy� b� \� jZaguo� kblmZpbyo�

Hgb�fh]ml�[ulv�ij_^klZ\e_gu�\�\b^_�hlghkbl_evgh�g_[hevrh]h�dhebq_kl\Z

h[sbo�oZjZdl_jbklbd�

2. Bg^b\b^mZevgu_�jZaebqby�\�ih\_^_gbb�ju[�\�jZaebqguo�kblmZpbyo��\dex-

qZxsbo� gh\bagm�� jbkd� b� ijbkmlkl\b_� dhgki_pbnbqguo� hkh[_c�

hibku\Zxlky�^\mfy�h[sbfb�nZdlhjZfb�l_fi_jZf_glZ��h[sZy�Zdlb\ghklv�b

kf_ehklv�im]eb\hklv��Ih\ur_ggZy�Im]eb\hklv�h[e_]qZ_l�h[mq_gb_�hkh[_c

\�aZ^Zq_�^\mklhjhgg_]h�ba[_]Zgby��:evl_jgZlb\gu_�kljZl_]bb�j_Z]bjh\Zgby

\�kblmZpbyo�klj_kkZ�hij_^_eyxlky�dhf[bgZpb_c�hkgh\guo�nZdlhjh\�l_fi_-

jZf_glZ��Hkh[b�ju[��hleZ\eb\Z_fu_�ba�]jmiiu�dZd�[u�kemqZcguf�h[jZahf��\

^_ckl\bl_evghklb�hl[bjZxlky�\�khhl\_lkl\bb�k�hij_^_e_ggufb�k\hckl\Zfb

l_fi_jZf_glZ�

3. Mklhcqb\hklv� bg^b\b^mZevguo� jZaebqbc� ih� l_fi_jZf_glm� ih\urZ_lky� k

\hajZklhf��ijbq_f�wlh�\�gZb[hevr_c�kl_i_gb�ijhy\ey_lky�\�klj_kkh\uo�kb-

lmZpbyo�

4. Hkh[b� pboeZahf� ^_fhgkljbjmxl� \ukhdmx� mklhcqb\hklv� bg^b\b^mZevguo

jZaebqbc� jZaguo� nhjf� jh^bl_evkdh]h� ih\_^_gby�� Hkh[_gghklb� jh^bl_ev-
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kdhc�aZ[hlu�ju[�k\yaZgu�k�bo�l_fi_jZf_glhf��OZjZdl_jbklbdZfb�l_fi_jZ-

f_glZ�� dhjj_ebjmxsbfb� k� \ukhdbf� mjh\g_f� h[_ki_q_gby� dhjfhf� b

g_dhlhjuo�^jm]bo�nhjf�jh^bl_evkdhc�aZ[hlu��y\eyxlky��h[sZy�kf_ehklv��Z

lZd`_� Zdlb\ghklv�� jZkiheh`_gghklv� d� bkke_^h\Zl_evkdhfm� ih\_^_gbx� b

gbadZy� Z]j_kkb\ghklv��PboeZahfu�ij_^ihqblZxl�\� dZq_kl\_�iZjlg_jh\�^ey

kiZjb\Zgby� hkh[_c� kh� koh^guf� l_fi_jZf_glhf� b� jZaf_jZfb� l_eZ��G_j_kl

ijhbkoh^bl� lhevdh�m� l_o�iZj��^ey� dhlhjuo� oZjZdl_jgZ� ZkkhjlZlb\ghklv�ih

wlbf�ihdZaZl_eyf�

5. <� ijbjh^guo� mkeh\byo� hkh[b� ]eZaqZlhc� a_e_gmrdb� ^_fhgkljbjmxl� Z^Zi-

lb\gu_� bg^b\b^mZevgu_� jZaebqby� ih\_^_gby�� k\yaZggu_� k

oZjZdl_jbklbdZfb� bo� l_fi_jZf_glZ��Hkh[b�� oZjZdl_jbamxsb_ky� \ukhdbfb

ihdZaZl_eyfb� kf_ehklb� hlebqZxlky�gbadhc� klZcghc� l_g^_gpb_c� b� ij_^ih-

qblZxl� ]Ze_qgbdh\mx� hlf_ev�� Hkh[b�� oZjZdl_jbamxsb_ky� \ukhdhc

im]eb\hklvx��gZijhlb\��[hevrmx�qZklv�\j_f_gb�ijh\h^yl�\�klZyo�b�ij_^ih-

qblZxl�aZjhkeb�pbklhabju�

6. JZaf_j�dhjfh\hc�iehsZ^b�b]jZ_l�\Z`gmx�jhev�\�nhjfbjh\Zgbb�dhgdmj_gl-

guo� hlghr_gbc� \� ]jmiiZo� fheh^b� hk_ljh\uo� ijb� \ukhdhc� iehlghklb

ihkZ^db�� Ij_^iheZ]Z_lky�� qlh� bkdmkkl\_ggh_� ih^jZsb\Zgb_� kha^Z_l� gZb-

emqrb_�mkeh\by�^ey�g_\ha[m^bfuo�hkh[_c��dhlhju_�\�lh�`_�\j_fy�y\eyxlky

f_g__�Z^Zilbjh\Zggufb�d�`bagb�\�_kl_kl\_gghc�kj_^_��qlh�fh`_l�kgb`Zlv

wnn_dlb\ghklv�bkdmkkl\_ggh]h�\hkijhba\h^kl\Z�hk_ljh\uo�
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7. KjZ\gbl_evguc�h[ahj�nZdlhjh\�l_fi_jZf_glZ�m�jZaguo�]jmii�iha\hghqguo

\uy\be� agZqbl_evgh_� bo� koh^kl\h� f_`^m� \b^Zfb�� IhdZaZgh�� qlh� ^\Z� klZ-

[bevguo� nZdlhjZ� ���� H[sZy� Zdlb\ghklv�� bkke_^h\Zgb_� b� khpbZevgZy

l_g^_gpby��Z�lZd`_� ����im]eb\hklv��kljZo�b�ba[_]Zgb_�jbkdZ�ijhy\eyxlky�m

ju[��lZd�`_�dZd�b�^jm]bo�]jmii�iha\hghqguo��Hkgh\gufb�wdheh]bq_kdbfb

ijbqbgZfb��ih^^_j`b\Zxsbfb�khkms_kl\h\Zgb_�\�ihimeypbb�hkh[_c�k�jZa-

ebqguf� l_fi_jZf_glhf� b� Zevl_jgZlb\gufb� kljZl_]byfb� ih\_^_gby�

y\eyxlky������dhfijhfbkku�f_`^m�\u]h^Zfb�b�aZljZlZfb�gZ�jZagu_�nhjfu

ih\_^_gby�� ���� bkihevah\Zgb_� hkh[yfb� k� jZaguf� l_fi_jZf_glhf� Zevl_jgZ-

lb\guo�j_kmjkh\�b�f_kl�h[blZgby�b�����qZklhlgh�aZ\bkbfuc�hl[hj�
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11. KIBKHD�EBL?J:LMJU

<_j[bpdZy�?�<��	�Ihrb\Zeh\�<�I����������Fbdjhijhp_kkhjgZy�kbkl_fZ�^ey

j_]bkljZpbb�b�ZgZebaZ�\gmljb\b^h\h]h�ih\_^_gby�ijbfZlh\��@mjgZe

\ukr_c�g_j\ghc�^_yl_evghklb�������������

<_jb]bgZ�B�:���EZg]_�G�H���Lbf_cdh�<�G����������F_lh^u�bkke_^h\Zgby

ibs_\Zjbl_evghc�kbkl_fu�ju[�\�hglh]_g_a_��<�dg���Bkke_^h\Zgby

jZafgh`_gby�b�jZa\blby�ju[��f_lh^bq_kdh_�ihkh[b_���F���GZmdZ��k�����

110.

=_jZkbfh\�<�<����������Wdheh]h�nbabheh]bq_kdb_�aZdhghf_jghklb�klZcgh]h�ih-

\_^_gby�ju[��Fhkd\Z��GZmdZ�

@_el_gdh\Z��F�<����������IblZgb_�hk_ljh\uo�ju[�x`guo�fhj_c��Ljm^u

<k_khxagh]h�GBB�ju[gh]h�ohayckl\Z�b�hd_Zgh]jZnbb�����������

A\hjudbg��>�>����������Hkh[_gghklb�jh^bl_evkdh]h�\deZ^Z�kZfpZ�b�kZfdb

\hkvfbihehkhc�pboeZahfu�&LFKODVRPD�RFWRIDVFLDWXP��&LFKOLGDH���<hijhku

bolbheh]bb��������������

B\e_\��<�K����������Wdki_jbf_glZevgZy�wdheh]by�iblZgby�ju[��Db_\��GZmdh\Z

>mfdZ�

Djmrbgkdbc�E�<����������GZke_^h\Zgb_�iZkkb\gh�h[hjhgbl_evgh]h�ih\_^_gby

�ljmkhklb��\�k\yab�k�lbiZfb�g_j\ghc�kbkl_fu�m�kh[Zd��<�dg���Ljm^u

BgklblmlZ�w\hexpbhgghc�nbabheh]bb�b�iZlheh]bb�\ukr_c�g_j\ghc

^_yl_evghklb�bf��B�I��IZ\eh\Z��Lhf����k��������

EZ[Zk��X�:��	�Djueh\��:�F����������KemqZcguc�ihbkd�±�kljZl_]by�`b\uo

kbkl_f��<�dg��Ijh[e_fu�ZgZebaZ�[bheh]bq_kdbo�kbkl_f��Fhkd\Z��Ba^�

Fhkdh\kdh]h�Mgb\_jkbl_lZ�



– 207 –

EZ]mgh\Z��<�K����������<ebygb_�]b^jheh]bq_kdbo�nZdlhjh\�gZ�^bgZfbdm�kdZlZ�b

qbke_gghklv�fheh^b�hk_ljh\uo�\�j��<he]Z��<�dg��;bheh]bq_kdb_�hkgh\u

jZa\blby�hk_ljh\h]h�ohayckl\Z�\�\h^h_fZo�KKKJ���k������������Fhkd\Z�

Ibs_\Zy�ijhfure_gghklv�

EZg]_�G�H���>fbljb_\Z�?�G����������F_lh^bdZ�wdheh]h�fhjnheh]bq_kdbo

bkke_^h\Zgbc�jZa\blby�fheh^b�ju[��<�dg���Bkke_^h\Zgby�jZafgh`_gby�b

jZa\blby�ju[��f_lh^bq_kdh_�ihkh[b_���F���GZmdZ��k��������

E_\bg��:�K����������Ih\_^_gb_�b�jZkij_^_e_gb_�fheh^b�Jmkkdh]h�h]k_ljZ�\

aZiZ^ghc�qZklb�K_\_jgh]h�DZkiby�gZ�i_j\hf�]h^m�`bagb��:\lhj_n��DZg^�
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