
 

 30 

A_jgh\��ijh^mdlb���dhf[�dhjfb������ 4     2007 

M>D�>����������������@�������� 
Mgb\_jkbl_l�ibs_\uo�l_ogheh]bc��]��Ieh\^b\��;he]Zjby 

 

úíô÷�ûêíóðÿíõð��ÿðùóíõõöùúð�

÷ö÷ûó�þðð�êøíìðúíóíñ�ýóíéõ�ý�

ïè÷èùöê�

�

JZajZ[hlZgu� kbfmeypbhggu_�fh^_eb� ^ey� m\_ebq_gby� qbke_gghklb� ihimeypbb� gZk_�

dhfguo� \j_^bl_e_c�� jbkh\uc� ^he]hghkbd Sitophilus oryzae� �/���� Zf[Zjguc� ^he]hghkbd�

Sitophilus granarius��/����a_jgh\hc�lhqbevsbd�Rhizopertha dominica��)����kmjbgZfkdbc�fmdh_^�
Oryzaephilus surinamensis��/���b�[meZ\hmkuc�ojmsZd�Tribolium castaneum�+HUEVW��Hl�kbfmey�

pbhgguo�j_amevlZlh\�\uykgbehkv��qlh�[uklj__�\k_]h�m\_ebqb\Z_lky�ihimeypby�S.  oryzae�b�
ihwlhfm�hg�y\ey_lky�kZfhc�[hevrhc�hiZkghklvx�^ey�ojZgys_]hky�a_jgZ��L_fi_jZlmju��ijb�

dhlhjuo�l_fi�m\_ebq_gby�qbke_gghklb�\j_^bl_e_c�gb`_������G-1��ijbgylu�dZd�aZsblgu_�

^ey� a_jgZ� ijb� ojZg_gbb�� Wlb�l_fi_jZlmju� ^ey� oheh^hmklhcqb\uo� \b^h\� �S. oryzae� b� S. 
Granarius) - 17 hK��Z�^ey�l_iehex[b\uo�– 20 – 22 hK� 

Dexq_\u_� keh\Z�� \j_^bl_eb� oe_[guo� aZiZkh\�� qbke_gghklv� ihimeypbb�� kbfmeypby��

aZsblgu_�l_fi_jZlmju� 
 
H^gZ�ba�hkgh\guo�

ijh[e_f�� \hagbdZxsbo�

ijb�ojZg_gbb�a_jgZ�–�wlh�aZjZ`_gb_�_]h�\j_^bl_eyfb��
b�wlh�nZdl�_sz�k�i_j\uo�^g_c�ihke_�m[hjdb�mjh`Zy��

Ijbqbgu� h[� wlhf� dZd� hklZxsb_ky� \� a_jghojZgbeb�

sZo� \j_^bl_eb� ^h�bo� aZiheg_gby�� lZd�b� l_�� dhlhju_�

bffb]jbjmxl� \� hdjm`Zxs__� kj_^_�� GZqbgZxs__� \�

lZdbo� kemqZyo� m\_ebq_gb_� qbke_gghklb� ihimeypbb�

aZ\bkbl�hl�\b^Z�\j_^bl_e_c�b�wdheh]bq_kdbo�mkeh\bc�

\�a_jghojZgbebsZo�–�hl�l_fi_jZlmju��hl�\eZ`ghklb��
hl�^hklmiZ�\ha^moZ��Dh]^Z�l_fi_jZlmjZ�a_jgZ�[ebadZ�

d�hilbfZevghc�^ey�jZa\blby�\j_^bl_e_c��qbke_gghklv�

ihimeypbb�gZqbgZ_l�[ukljh�m\_ebqb\Zlvky��Ijb�[h�

e__� gbadbo� l_fi_jZlmjZo� m\_ebq_gb_� qbke_gghklb�

b^_l� k�f_^e_gguf� l_fihf��L_fi_jZlmju�� ijb� dhlh�

juo�m\_ebq_gb_�qbke_gghklb�g_�bf_xl�ijZdlbq_kdh�

]h�agZq_gby��kqblZxlky�aZsblgufb�^ey�ojZgys_]hky�

a_jgZ��Hgb�hij_^_eyxlky�gZ�[Za_�ijh^he`bl_evghklb�

pbdeZ� jZa\blby� \j_^bl_e_c�� ijb� wlhf� ijbgbfZ_lky�

lhl� ijb� dhlhjhf� jZa\blb_� h^gh]h� ihdhe_gby� ^eblky�

[he__�����^g_c�� 
H� l_fi_� m\_ebq_gby� qbke_gghklb� ihimeypbb�

fh`gh� ijh]ghabjh\Zlv� l_g^_gpbx� baf_g_gby� aZjZ�

`_gghklb�b�g_h[oh^bfhklb�ijbf_g_gby�jZaguo�kih�

kh[h\� ^ey� h]jZgbq_gby� jZa\blby� beb� mgbqlh`_gby�

\j_^bl_e_c� –� \_glbebjh\Zgb_��nmfb]Zpby��>ey� wlhc�
p_eb�jZajZ[Zlu\Zxlky�kbfmeypbhggu_�fh^_eb��dhlh�

ju_� [Zabjmxlky� � gZ� dhgdj_lguo� ^Zgguo� h� \j_f_gb�

^ey�jZa\blby��h�ieh^h\blhklb�b�kf_jlghklb�\�jZaguo�

mkeh\byo�–�l_fi_jZlmjZ�b�\eZ`ghklb�ibs_\hc�kj_^u�
>��� �@��OZjZdl_jgh� ^ey� ba\_klguo�fh^_e_c�–� wlh� hl�
kmlkl\b_� ^bnn_j_gpbZpbb� f_`^m� hl^_evgufb� klZ�

^byfb�jZa\blby�–�hl�ycpZ�^h�bfZ]h��dZd�b�lh��qlh�g_�
hlqblu\Z_lky�\j_fy�ij_[u\Zgby�bfZ]h�\�a_jg_� 

K�gZklhys_c�jZ[hlhc�fu�ihklZ\beb�k_[_�p_ev�

–� hij_^_eblv� l_fi� m\_ebq_gby� aZjZ`_gghklb� b� aZ�
sblguo� l_fi_jZlmj� ^ey� g_dhlhjuo�rbjhdh� jZkijh�

kljZg_gguo� \j_^bl_e_c� a_jgZ� -� jbkh\uc� Sitophilus 
oryzae� �/���b� Zf[Zjguc� ^he]hghkbd�Sitophilus grana-
rius� �/���� a_jgh\hc� lhqbevsbd� Rhizopertha dominica 
�)���� kmjbgZfkdbc� fmdh_^� Oryzaephilus surinamensis 
�/���b�[meZ\hmkuc�ojmsZd�Tribolium castaneum Herbst. 

>ey�^hklb`_gby�wlhc�p_eb��[_a�mdZaZgguo�g_�

^hklZldh\�� fu� jZajZ[hlZeb� kbfmeypbhggu_� fh^_eb�

h[� m\_ebq_gbb� ihimeypbb� \j_^bl_e_c� ih� kihkh[m��

hibkZgghfm� +DJVWUXP� 	� 7KURQH� ����� b� +DJVWUXP� 	�

)OLQQ� ����� >��� �@�� >ey� ijh^he`bl_evghklb� jZa\blby�

hl^_evguo� klZ^bc� fu� bkihevah\Zeb� dZd� ijbhjbl_l�

^Zggu_� hl� bkke_^h\Zgbc�� ijh\_^_gguo� [he]Zjkdbfb�

bkke_^h\Zl_eyfb��GZ�[Za_�wlbo�^Zgguo�[ueb�\u\_^_�

gu� j_]j_kkbhggu_� mjZ\g_gby� ^ey� hl^_evguo� \b^h\��

hljZ`Zxsbo� aZ\bkbfhklv� f_`^m� ijh^he`bl_evgh�

klvx�jZa\blb_�hl^_evguo�klZ^bc�b�l_fi_jZlmju�� 

LZ[ebpZ�� 
MjZ\g_gby��hibku\Zxsb_�aZ\bkbfhklv�hldeZ^u\Zgby�ycp��<��[j��G��hl�l_fi_jZlmju��W��hK�� 

hl�\eZ`ghklb��F�����b�hl�\hajZklZ�gZk_dhfuo��:��G� 

<j_^bl_e_c HldeZ^u\Zgby�ycp��[j��G n R2 

S. oryzae Y=a.tb.e-ct���dt^_lh 
Z -9.302+0,7674.t-0,0174.t2 + 0,0264.M + 0,00914.t.M 
b=2,50937-0,13259.t+0,00168.t2+0,0298.M 
c=0,58621-0,03326.t+0,00056.t2-0,0031.M 

36 0,89 

R. dominica Y=1,45.t-0,024.t2+0,37.M-24,64 21 0,87 

S. granarius Y=0,6683.ln(t/11,3748)  11 0,92 

O. surinamensis Y=0,22.t - 4,4 8 0,96 

Tr. castaneum Y=2,30334.A0,26635.e-2,3734A.(2,506.t-0,0367.t2+0,1205.M-42,535) 25 0,92 
 

 
>bfblZj�D��DmafZgh\ 
dZg^��l_og��gZmd��^hp_gl 

 
GbdheZc�>��>bfbljh\� 
dZg^��l_og��gZmd��Zkk. 
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MjZ\g_gby�� hibku\Zxsb_� aZ\bkbfhklv� hldeZ�

^u\Zgby� ybp� hl� l_fi_jZlmju�� \eZ`ghklb� b� \hajZklZ�

gZk_dhfuo� ^ey� aZ� S. oryzae, R. dominica� b� Tr. 
castaneum�\ayluo�ba�(YDQV�>�@��+DJVWUXP�	�7URQH�>�@�b�
:lZgZkh\� >�@,� \� lh� \j_fy� dZd� ^ey� S. granarius� b� O. 
surinamensis� \u\_^_gu� gZfb� gZ� [Za_� ^Zgguo� H[j_�
l_gq_\Z� >�@�� =jb]hjh\Z� >�@�� AZdeZ^gh]h� >�@�� E_� >4] 
�lZ[e����� 

Ba-aZ� g_^hklZldZ� gZ^_`guo� ^Zgguo� h� aZ\bkb�
fhklb� hldeZ^u\Zgby� ycpZ� b� kf_jlghklb� hl� \hajZklZ�

bfZ]bgbjZeuo� \j_^bl_e_c�� hgZ� g_� \dexqZ_lky� \� kb�

fmeypbb�^ey�S.granarius, R..dominica b S.surinamensis. 
>ey�wlbo�\j_^bl_e_c�fu�ijbgyeb��qlh�hldeZ^u\Zgb_�

ybp� ij_djZsZ_lky� d� ��-fm� ^gx� ihke_� bfZ]bgbjh\Z�
gby� 

Kbfmeypby�k^_eZgZ�ijb�h^ghc�iZj_�hl^_evguo�

\b^h\� \j_^bl_e_c� ijb� \hajZkl_�� ^hklb]Zxs_f� iheh�

\hc�aj_ehklb��ijb�l_fi_jZlmjZo�k����^h���hK�b�\eZ`�

ghklb��ijb�dhlhjhc�qZs_� \k_]h�ojZgblky�ir_gbpZ�– 
12–13%. 

Ijb�^\mo�hl�\j_^bl_e_c�R. dominica�b�S. oryzae 
^hklh\_jghklv� fh^_e_c� [ueZ� ^hdZaZgZ� ijhke_`b\Z�

gb_f� baf_g_gby� aZjZ`_gghklb� k\_`_m[jZgghc� ir_�

gbpu�� ojZgys_cky� \�f_lZeebq_kdbo� kbehkZo� k� [hev�

rhc� \f_klbfhklvx� ������ W�� ijb� l_fi_jZlmj_� ��� ��

1,2hK�� L_fi_jZlmju� [ueb� baf_j_gu� l_jfhsmihf� �k�
lhqghklvx�^h����hK��\�iylb�lhqdZo�–�\�p_gljZevghc�b�
q_luj_o�lhqdZo��jZkiheh`_gguo�gZ�jZkklhygbb�����hl�

jZ^bmkZ� kbehkZ�� AZjZ`_gghklv� [ueZ� hij_^_e_gZ� im�

l_f�hl[hjZ�ijh[u�k�ih\_joghklgh]h�kehy�gZ�]em[bg_�

����P�\�l_o�`_�lhqdZo��\�dhlhjuo�baf_jyeZkv�l_fi_�

jZlmjZ� 
Kbfmeypbhggh_�bkke_^h\Zgb_�[ueh�hkms_kl\�

e_gh�gZ�[Za_�ijh]jZffu�06�([FHO�����J_]j_kkbhggu_�

mjZ\g_gby�\u\_^_gu�ijh]jZffhc�6OLGH:ULWH����� 
Kbfmeypbhggu_� j_amevlZlu� h� ^bgZfbd_� m\_�

ebq_gby�qbke_gghklb�ihimeypbb�\j_^bl_e_c�ijb�jZa�

guo�l_fi_jZlmjZo�ihdZaZgu�gZ�jbk���� 
<b^gh��qlh�m\_ebq_gb_�g_�h^bgZdh\h�\h�\j_fy�

ojZg_gby� a_jgZ�� <� i_j\u_� ��–��� ^g_c� ijb� jZaguo�
l_fi_jZlmjZo� ihimeypby� ihqlb� g_� m\_ebqb\Z_lky��<�

ke_^mxs_f� i_jbh^_� ke_^m_l� [ukljh_� m\_ebq_gb_�

qbke_gghklb�\j_^bl_e_c��\���jZaZ�gZ�dZ`^uo����^g_c� 
ba-aZ�gZqbgZxs_cky�bfZ]bgbjh\Zgby�\ajhkeuo�gZk_�
dhfuo��M\_ebq_gb_� \j_^bl_e_c� jZagh_� dZd� ^ey� jZa�

guo� l_fi_jZlmj�� lZd� b� ^ey� jZaguo� \b^h\��GZb[he__�

[ukljh� m\_ebqb\Z_lky� ihimeypby� ijb� l_fi_jZlmj_�

30hK�� ijb� dhlhjhc� 2�VXULQDPHQVLV� hlebqZ_lky� kZfhc�
[hevrhc� ieh^h\blhklvx�� Ijb� l_fi_jZlmjZo� gb`_�

30hK� gZb[he__� [ukljh� m\_ebqb\Z_lky� ihimeypby�
6�RU\]DH�� K� ihgb`_gb_f� l_fi_jZlmju� m\_ebq_gb_�

aZf_^ey_lky��ijb�wlhf�[he__�agZqbfh�^ey�l_iehex[b�

\uo�\b^h\��2�VXULQDPHQVLV��5�GRPLQLFD�b�7U�FDVWaneum. 
JZgvr_� \k_]h� ijb� l_fi_jZlmjZo� gb`_� ��hK�� ijZdlb�

q_kdb� ij_djZsZ_lky� m\_ebq_gb_� qbke_gghklb� 7U��

FDVWDQHXP��Ijb� l_fi_jZlmj_� ��hK� m\_ebq_gb_� ihim�

eypbc�2�VXULQDPHQVLV�b�5�GRPLQLFD�b^_l�f_^e_gg__��Z�

ijb� [he__� gbadbo� –� hklZgZ\eb\Z_lky�� M\_ebq_gb_�
qbke_gghklb� oheh^hklhcdb_� 6�RU\]DH� b� 6�JUDQDULXV�

ijb� l_fi_jZlmj_� ��hK� ijh^he`Z_lky� _sz�� g_kfhljy�

gZ�aZf_^e_gb_� 
>ey� hp_gdb� ^hklh\_jghklb� fh^_e_c� [ueZ� bk�

ihevah\ZgZ� ebg_cgZy� dhjj_eypby�f_`^m�baf_j_ggu�

fb� b� ijh]ghabjh\Zggufb� ih� fh^_eb� aZjZ`_gghklb��

>Zggu_� ihdZaZeb�� qlh� kbfmeypbhggu_�fh^_eb� ^hdZ�

au\Z_l�����b�����hl�baf_g_gbc�kj_^g_c�hij_^_e_g�

ghc�iehlghklb�qbke_gghklb�6��RU\]DH�b��5��GRPLQLFD� 
>ey�qbkeh\hc�hp_gdb�m\_ebq_gb_�qbke_gghklb�

ihimeypbb�bkihevam_lky�l_fi�m\_ebq_gby�– rm��dhlh�
jhc�fh`gh�\uqbkeblv�ih�mjZ\g_gbx� 

N = No.exp(rm.t), 
]^_�1�–�ihimeypby�ihke_�\j_f_gb�W��[j�� 
No –�gZqZevgZy�ihimeypby��[j�� 
rm –�l_fi�m\_ebq_gby�ihimeypbb�ijb�g_baf_g�

ghf� \hajhklh\hf� jZkij_^_e_gbb� b� mkeh\byo� kj_^u��

g_�h]jZgbqb\Zxsbo�bo�jZa\blby���G-1; 
t –�\j_fy�k�gZqZeZ�jZa\blby��G� 
<uqbke_ggu_�Um�^ey�jZaguo�\j_^bl_e_c�b�l_f�

i_jZlmj�ij_^klZ\e_gu�gZ�jbk�����>Zggu_�ihdZau\Zxl��

qlh�ijb�hilbfZevguo�l_fi_jZlmjZo�^ey�jZa\blby����-
30hK��� jZagbpu� \� l_fi_� m\_ebq_gby�ihimeypbb�iylb�
\j_^bl_e_c�fZeZ�–�g_�ij_\urZ_l�����jZa��<�l_fi_jZ�
lmjghf�^bZiZahg_���–27hK�kZfuc�[hevrhc�l_fi�m\_�
ebq_gby�ihimeypbb�bf__l� 6�� RU\]DH��dhlhjuc�m\_eb�

qb\Z_lky� k� ����� G-1/oK� ijb� ih\ur_gbb� l_fi_jZlmju�
^h� ��hK��GZ� \lhjhf�f_kl_� k�jZagbp_c� k� ����^h� ��jZa�

ijb�jZaguo�l_fi_jZlmjZo�gZoh^blky�6��JUDQDULXV��dh�

lhjuc�[he__�oheh^hklhcdbc��Ijb�l_fi_jZlmjZo��gb`_�

18hK�m\_ebq_gb_�ihimeypbb�wlbo�\j_^bl_e_c�g_�bf_�
_l�ijZdlbq_kdh]h�agZq_gby��L_iehex[b\u_�\j_^bl_eb�

ih�kjZ\g_gbx�k�6��RU\]DH�ijb�l_fi_jZlmjZo�k���–27hK� 
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Jbk�����>bgZfbdZ�m\_ebq_gby�ihimeypbb�hl�h^�

ghc�iZju�jZaguo�\b^h\�\j_^bl_e_c�ijb�l_fi_�

jZlmjZo����������������b����
h
K� 

 

bf_xl� agZqbl_evgh� f_gvrbc� l_fi� m\_ebq_gby��

Ijb� l_fi_jZlmjZo� gb`_� mdZaZggh]h� ^bZiZahgZ�

m\_ebq_gb_�qbke_gghklb�wlbo�\j_^bl_e_c�g_�bf__l�

ijZdlbq_kdh]h� agZq_gby�� KZfuc� fZe_gvdbc� l_fi�

m\_ebq_gby� ihimeypbb� bf__l� 7U�FDVWDQHXP�� dhlh�

juc�ijb�l_fi_jZlmjZo�gb`_���hK�g_agZqbl_e_g� 
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Jbk�����AZsblgu_�l_fi_jZlmju�^ey�ojZgys_]hky�

a_jgZ�^ey�jZaguo�\j_^bl_e_c� 
 

Ihemq_ggu_�j_amevlZlu�^ey rm�jZaebqZxlky� k�

��^h�����^ey�\j_^bl_e_c�6��RU\]DH�b�2��VXULQDPHQVLV�b�

k� ��� ^h� ���� ^ey� 5�� GRPLQLFD� ih� kjZ\g_gbx� k� l_fb�

ihemq_ggufb�'ULVFROO�HW�DO��>�@��Ijb�gbadbo�l_fi_jZ�

lmjZo��ijb�dhlhjuo� \k_� _sz�ijhbkoh^bl�m\_ebq_gb_�

ihimeypbb�� j_amevlZlu� [ebadb�� Kms_kl\mxsb_� g_�

[hevrb_�jZaebqby�h[yaZgu�jZaguf�^Zgguf�h�ieh^h�

\blhklb��bkihevah\Zgguf�\�^\mo�bkke_^h\Zgbyo�� 
LZd�dZd�ihl_jb�l_kgh�k\yaZgu�k�l_fihf�m\_eb�

q_gby�ihimeypbb�ba�\ur_�ijb\_^_gguo�^Zgguo�ke_�

^m_l��qlh�kZfhc�[hevrhc�hiZkghklvx�^ey�ojZgys_]h�

ky�a_jgZ�ij_^klZ\ey_l�6��RU\]DH��Z�kZfhc�fZe_gvdhc�– 
Tr. castaneum. 

GZ� [Za_� ihemq_gguo� j_amevlZlh\� fu� hij_^_�

ebeb� aZsblgu_� l_fi_jZlmju� ijb� dhlhjuo� m\_ebq_�

gb_�ihimeypbb�\j_^bl_e_c�b�gZg_k_gguc�bfb�ms_j[�

g_� bf_xl� ijZdlbq_kdh]h� agZq_gby�� DZd� aZsblgu_�

l_fi_jZlmju��fu�ijbgyeb�l_,�ijb�dhlhjuo�l_fi�m\_�
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ebq_gby�ihimeypbb�f_gvr_� ����� G-1� �jbk�� ����AZsbl�

gu_�l_fi_jZlmju�^ey�6��RU\]DH�b�6��JUDQDULXV�gZoh^yl�

ky�gb`_���hK��^ey�2�VXULQDPHQVLV�b�5�GhPLQLFD�–�gb`_�
21hK�b�^ey�7U��FDVWDQHXP�–�gb`_���hK� 

<u\h^u� 
���<�l_fi_jZlmjghf�^bZiZahg_���–27hK�kZfuf�

[hevrbf� l_fihf� m\_ebqb\Z_lky� qbke_gghklv� ihim�

eypbb�6�RU\]DH��dhlhjhc�ij_^klZ\ey_l�kZfhc�[hevrhc�

hiZkghklvx� ^ey� ojZgys_]hky� a_jgZ��KZfuf�fZe_gv�

dbf�l_fihf�m\_ebqb\Z_lky�ihimeypby�7U��&DVWDQHXP� 
���AZsblgu_�l_fi_jZlmju�ijb�ojZg_gbb�a_jgZ�

^ey� oheh^hklhcdbc� \j_^bl_e_c� �6�RU\]DH� b� 6�� *UDQ-
arius) – 17hK��Z�^ey�l_iehex[b\uo��O.surinamensis, R. 
GRPLQLFD�b�7U��&DVWDQHXP��– 20–22hK� 
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<� klZlv_� jZkkfhlj_gZ� \hafh`ghklv� ihemq_gby�

nmgdpbhgZevgh]h� a_jgh\h]h� ijh^mdlZ� [ukljh]h� ijb]hlh\�

e_gby�� h[eZ^Zxs_]h� ij_[bhlbq_kdbfb� k\hckl\Zfb�� iml_f�

wdkljm^bjh\Zgby� a_jgZ� \� kf_kb� k� �-���� k\_`_baf_evq_g�
ghc�fhjdh\ghc�fZkku��Ihemq_gguc� a_jgh\hc�ijh^mdl�h[�

eZ^Z_l� ih\ur_gguf� kh^_j`Zgb_f� ß-dZjhlbgZ� b� ^jm]bo�
ij_[bhlbq_kdbo�dhfihg_glh\� 

Dexq_\u_�keh\Z��nmgdpbhgZevguc�ijh^mdl�� a_jgh��

wdkljm^bjh\Zgb_��fhjdh\gZy�fZkkZ���-dZjhlbg��ij_[bhlbq_�
kdb_�k\hckl\Z� 

 
<� p_eyo� ih\ur_gby� [bheh]bq_kdhc� p_gghklb�

a_jghijh^mdlh\�b�kgb`_gby�aZljZl�gZ�bo�ijhba\h^kl�

\h�ij_^klZ\ey_lky�p_e_khh[jZaguf�ihemq_gb_�nmgd�

pbhgZevguo� a_jghijh^mdlh\� ij_[bhlbq_kdhc� gZ�

ijZ\e_gghklb�� <� i_j\mx� hq_j_^v� wlh� hlghkblky� d�

]jmii_�a_jghijh^mdlh\�[ukljh]h�ijb]hlh\e_gby��Wlb�

ijh^mdlu� ijb� hij_^_e_gghf� khklZ\_� b� l_ogheh]bb�

ihemq_gby�ihfbfh�^b_lbq_kdbo�fh]ml�h[eZ^Zlv�ijh�

nbeZdlbq_kdbfb� b� e_q_[gufb� k\hckl\Zfb� aZ� kq_l�

ijbkmlkl\by�ij_[bhlbq_kdh]h�dhfihg_glZ� 
Khklhygb_� a^hjh\vy� q_eh\_dZ� \� agZqbl_evghc�

f_j_� aZ\bkbl�hl�khklZ\Z�_]h�dbr_qghc�fbdjhnehju��

dhlhjuc� \� k\hx� hq_j_^v� aZ\bkbl�� ]eZ\guf� h[jZahf��

hl�gZebqby�ij_[bhlbq_kdh]h�nZdlhjZ�kj_^b�bg]j_^b�

_glh\� ibsb�� OZjZdl_jgh�� qlh� ^hfbgbjmxs_c� ]jmi�

ihc�[Zdl_jbc�\�`_em^hqgh-dbr_qghf�ljZdl_�q_eh\_�

dZ� y\eyxlky� [bnb^h[Zdl_jbb� ����� Ih� ^Zgguf� jy^Z�

Z\lhjh\� [bnb^h[Zdl_jbb� khklZ\eyxl� hdheh� ���� hl�

h[s_]h� qbkeZ� fbdjhhj]Zgbafh\�� h[gZjm`b\Z_fuo� \�

ijh^mdlZo�`bag_^_yl_evghklb� a^hjh\uo� ex^_c� \k_o�

\hajZklh\� ���� ����Ihwlhfm� klhev� \Z`gh�gZebqb_� ij_�

[bhlbq_kdbo� \_s_kl\� \� khklZ\_� ijbgbfZ_fhc� ibsb��

qlh� ih^^_j`b\Z_l� ghjfZevgh_� jZa\blb_� [bnb^h[Zd�

l_jbc��H^gbf�ba�gZb[he__�ijhkluo��h^gZdh�gZb[he__�

^hjh]hklhysbo�kihkh[h\�\hkklZgh\e_gby�b�j_]mebjh�

\Zgby�khklZ\Z�dbr_qghc�fbdjhnehju�q_eh\_dZ�y\ey�

_lky� ihlj_[e_gb_� ijh[bhlbq_kdbo� ij_iZjZlh\�� kh�

^_j`Zsbo�`b\u_� de_ldb� � [bnb^h-� b� eZdlh[Zdl_jbc�
����� Fgh]hqbke_ggufb� bkke_^h\Zgbyfb� ^hdZaZgZ�

\hafh`ghklv� g_� f_g__� mki_rgh]h� j_]mebjh\Zgby�

[bhp_ghaZ� dbr_qgbdZ� k� ihfhsvx� ij_[bhlbq_kdbo�

\_s_kl\�� dhlhju_� eb[h� h[jZamxlky� \� ijhp_kk_� [bh�

dhg\_jkbb�ibsb��eb[h�ihklmiZxl�\f_kl_�k�g_c� �������

��� ����DZd� hdZaZehkv�� [bnb^h[Zdl_jbb� [he__� ba[bjZ�

l_evgu� d� khklZ\m� iblZl_evghc� kj_^u�� q_f�fhehqgh�

dbkeu_�[Zdl_jbb��>ey�bo�jZafgh`_gby�g_h[oh^bfu��

heb]hkZoZjb^u�� g_dhlhju_� g_gZkus_ggu_� `bjgu_�

dbkehlu��i_ilb^u�b�ZfbghkZoZjZ��\blZfbgu��imjbgh�

\u_� b� ibjbfb^bgh\u_� hkgh\Zgby�� ;hevrh_� \ebygb_�

gZ� jhkl� [bnb^h[Zdl_jbc� hdZau\Z_l� fbg_jZevguc�

khklZ\�kj_^u��Hkh[mx�jhev�\�`bag_^_yl_evghklb�[b�

nb^h[Zdl_jbc� \uihegy_l �gZljbc��mkdhjyxsbc�jZa- 
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