
,661������������9(7(5,1$5,-$�,5�=227(&+1,.$��7���������������
$57,),&,$/�,16(0,1$7,21�,1�3,*�%5((',1*�,1�(6721,$
$OR�7lQDYRWV��7DQHO�.DDUW
�	�2OHY�6DYHOL,QVWLWXWH�RI�$QLPDO�6FLHQFH��(VWRQLDQ�$JULFXOWXUDO�8QLYHUVLW\��.UHXW]ZDOGL����7DUWX��������(VWRQLD(�PDLO��DOR#HDX�HH
$EVWUDFW� 7KH� UROH� RI� D� PDOH� EUHHGLQJ� DQLPDO� LV� KLJKO\� VLJQLILFDQW� LQ� OLYHVWRFN� EUHHGLQJ�� SDUWLFXODUO\� LQ� SLJ�SURGXFWLRQ�GXH�WR�D�YHU\�UDSLG�WXUQRYHU�UDWH�RI�SLJV��$SSOLFDWLRQ�RI�DUWLILFLDO�LQVHPLQDWLRQ��$,��LV�LQFUHDVLQJ�IURP�\HDU�WR�\HDU��LQ����������RI�WKH�WRWDO QXPEHU�RI�SLJV�ZHUH�LQVHPLQDWHG�DUWLILFLDOO\��ZKHUHDV�LQ������WKH�SHUFHQWDJH�ZDV�KLJK�����������'DWD�RI������VRZV�DQG������ERDUV�ZLWK��� ����OLWWHUV��REWDLQHG�IURP�GDWDEDVH�RI�$QLPDO�5HFRUGLQJ�&HQWUH�IURP������ WR�������ZDV�XVHG� WR�DQDO\]H� KHULWDELOLW\�RI� OLWWHU� VL]H�DQG�HIIHFW�RI�PDWLQJ�PHWKRG�RQ� IHUWLOLW\� WUDLWV��7KH�IROORZLQJ� EUHHG� FRPELQDWLRQV�ZHUH� LQYHVWLJDWHG�� (VWRQLDQ� /DQGUDFH� �(/��� (VWRQLDQ�/DUJH�:KLWH� �(/:���+DPSVKLUH��+���3LDWUDLQ��3L���(/�[(/:���(/:�[(/� DQG�3L�[+��������SLJOHWV�SHU�OLWWHU�ZHUH�ERUQ�E\�XVLQJ�$,��ZKLFK�ZDV�VLJQLILFDQWO\�ORZHU���������WKDQ�LQ�FDVH�RI�QDWXUDO�PDWLQJ��6LJQLILFDQWO\�VPDOOHU�OLWWHU�VL]H�ZDV�REVHUYHG�LQ�SXUHEUHG�(/���������DQG�(/:���������EUHHGV�E\�XVLQJ�$,��3���������+�DQG�3L�[+� FRPELQDWLRQV�KDG�ODUJHU�OLWWHUV�DW�ELUWK�ZKHQ�$,�ZDV�XVHG��1DWXUDO�PDWLQJ�VKRZHG�VXSHULRULW\�RYHU�SDULWLHV��JLYLQJ�VLJQLILFDQWO\�ODUJHU� OLWWHUV�IURP��VW WR��WK SDULWLHV��$�UDSLG�LQFUHDVH�LQ�DSSOLFDWLRQ�RI�$,�VKRZV�WKDW�IDUPHUV�KDYH�FDOFXODWHG�DGYDQWDJHV�RI�$,�DQG�IRXQG�WKDW�HYHQ�LQ�FDVH�RI�D�VPDOOHU�OLWWHU�VL]H��WKH\�GR�QRW�ORVH�WKHLU�SURILW��DV�WKH\�FDQ�XVH�EHWWHU�JHQHWLF�PDWHULDO�.H\ZRUGV��DUWLILFLDO�LQVHPLQDWLRQ��QDWXUDO�PDWLQJ��OLWWHU�VL]H��EUHHGV��SDULWLHV�',5%7,1,2�.,$8/,Ï $39$,6,1,02�7$,.<0$6�(67,-26�9(,6/,1,1.<67 6�Ë.,826(�
6DQWUDXND� *\YXOLQLQN\VW¡MH��\SDþ�NLDXOLQLQN\VW¡MH��NXU�NLDXOLÐ SURGXNFLMRV�DS\YDUWD�LWLQ�GLGHO¡��ODEDL�VYDUEÌV�\UD�SDWLQDL��.DVPHW�YLV�GDåQLDX�WDLNRPDV�GLUEWLQLV�DSYDLVLQLPDV��'$��������P������YLVÐ NLDXOLÐ EXYR�GLUEWLQDL�DSV¡NOLQWRV��R� �����P�� NXU� NDV� GDXJLDX� ���������� ����� NLDXO¡V� LU� ����� NXLOLÐ VX� ��� ���� YDGRPLV� GXRPHQ\V�� JDXWL� Lã�*\YXOLÐUHJLVWUDYLPR�FHQWUR�GXRPHQÐ ED]¡V�����������P��ODLNRWDUSLX��EXYR�SDQDXGRWL�YDGRV�G\GåLR�SDYHOGLPXPR�EHL�NHUJLPR�PHWRGÐ SRYHLNLR�YLVOXPR�VDY\E¡PV�DQDOL]HL��7LUWL�WRNLH�YHLVOLÐ GHULQLDL��(VWLMRV�ODQGUDVÐ �(/���(VWLMRV�GLGåLÐMÐ EDOWÐMÐ�(/:���+HPSã\UÐ �+��� 3MHWUHQÐ �3L��� (/�[(/:��� (/:�[(/� DQG�3L�[+��� 'LUEWLQDL� DSYDLVLQWÐ NLDXOLÐ YDGRVH�EXYR�SR����� SDUãHOLR�� W�\�� JHURNDL� ��������PDåLDX�QHJX�QDWÌUDOLDL� VXNHUJWÐ NLDXOLÐ YDGRVH��*HURNDL�PDåHVQ¡V� EXYR� LU�JU\QDYHLVOLÐ (/���������EHL�(/:���������YHLVOLÐ GLUEWLQDL�DSYDLVLQWÐ NLDXOLÐ YDGRV��S���������+� LU�3L�[+� GHULQLÐ QDWÌUDOLDL� VXNHUJWÐ NLDXOLÐ YDGRV�EXYR�GLGHVQ¡V��9HUWLQDQW�DSVLSDUãLDYLPÐ VNDLþLÐ��QDWÌUDOXV�NHUJLPDV� EXYR� SUDQDãHVQLV� LW� QXR� �� LNL� �� DSVLSDUãLDYLPR� GDY¡ å\PLDL� GLGHVQ³ YDGRV� VNDLþLÐ�� 'LUEWLQLR� DSYDLVLQLPR�UH]XOWDWDL� URGR��NDG�ÌNLQLQNDL� ³YHUWLQR� MR�SULYDOXPXV� LU� VXSUDWR��NDG�G¡O�PDåHVQLÐ YDGÐ MLH�QHSUDUDQGD�SHOQR��QHV�JDOL�SDVLQDXGRWL�JHUHVQH�JHQHWLQH�PHGåLDJD�5DNWDåRGåLDL��GLUEWLQLV�DSYDLVLQLPDV��QDWÌUDOXV�NHUJLPDV��YDGRV�G\GLV��YHLVO¡V��SDUãLDYLPDVLV�
,QWURGXFWLRQ� 7KH� UROH� RI� D�PDOH� EUHHGLQJ� DQLPDO� LV�KLJKO\�VLJQLILFDQW�LQ�OLYHVWRFN�EUHHGLQJ��SDUWLFXODUO\�LQ�SLJ�SURGXFWLRQ� GXH� WR� YHU\� UDSLG� WXUQRYHU� UDWH� RI� SLJV��$SSOLFDWLRQ� RI� DUWLILFLDO� LQVHPLQDWLRQ� �$,�� LV� LQFUHDVLQJ�IURP� \HDU� WR� \HDU� LQ� (VWRQLD�� LQ� ����� ��� RI� WKH� WRWDO�QXPEHU� RI� SLJV�ZHUH� LQVHPLQDWHG� DUWLILFLDOO\��ZKHUHDV� LQ������ WKH�SHUFHQWDJH�ZDV�KLJKHU� ���������7KH�SLRQHHU�RI�WKH� $,� LQWURGXFWLRQ� ZDV�.HKWQD� $,� 6WDWLRQ�� ZKHUH� �����VRZV�ZHUH� LQVHPLQDWHG� DUWLILFLDOO\� LQ� ������7RGD\�� WKHUH�DUH�IRXU�$,�VWDWLRQV�LQ�(VWRQLD��ZKHUHDV�WKH�ODUJHVW��7DUWX�$,�VWDWLRQ��SURGXFHG�DERXW��� ����VSHUP�GRVHV�ODVW�\HDU��&XUUHQWO\�� WKHUH�DUH����ERDUV� LQ� WKH�7DUWX�$,�6WDWLRQ�����(VWRQLDQ� /DUJH�:KLWH�� ��� (VWRQLDQ� /DQGUDFH�� �� 3LHWUDLQ�DQG� �� 3LHWUDLQ� [� +DPSVKLUH� FURVVEUHG� ERDUV��� $YHUDJH�EUHHGLQJ� YDOXH� RI� WKH� ERDUV� LV� ���� SRLQWV�� EHLQJ� KLJKHU������SRLQWV��LQ�1RUZHJLDQ�/DQGUDFH�)DUP�������)DUPHUV�FRXOG� DOVR� DFKLHYH� QXFOHXV� IDUP� EUHHGLQJ� LPSURYHPHQW�DOVR� RQ� WKHLU� RZQ� IDUP�� E\� XVLQJ� VXSHULRU� ERDU� VHPHQ��/DVW� \HDU� VRPH� 1RUZHJLDQ� /DQGUDFH� ERDU� VHPHQ� ZDV�LPSRUWHG� DQG� LWV� RIIVSULQJ� KDYH� D� JRRG� ERG\� FRQGLWLRQ��0RUH� DQG� PRUH� 3LHWUDLQ� ERDUV� DUH� XVHG� WR� SURGXFH�VODXJKWHU�SLJV��)DUPHUV�KDYH�D�SRVVLELOLW\�WR�XVH�3LHWUDLQ�[�

+DPSVKLUH�FURVVEUHG�ERDUV�DOVR��5lWVHS���������6RZV¶� IHUWLOLW\� GHSHQGV� RQ� PDQ\� YDULRXV� IDFWRUV��&ODUN�	� /HPDQ�� ������� DQG� LQ� WKH� SUHYLRXV� VWXGLHV� WKH�DXWKRUV�RI�WKH�SUHVHQW�SDSHU�IRXQG�WKH�LQIOXHQFH�RI�EUHHG��SDULW\�� VHDVRQ� DQG� \HDU� RQ� WKH� IHUWLOLW\� LQ� SXUHEUHG� DQG�FURVVEUHG�SLJV� LQ�(VWRQLD� �7lQDYRWV��$������D��7lQDYRWV��$������E� 7lQDYRWV�HW��DO����������)DFWRUV�LQIOXHQFLQJ�VRZ�IHUWLOLW\� DOVR� LQFOXGH� PDWLQJ� W\SH�� 6HYHUDO� VWXGLHV� KDYH�VKRZQ� VLJQLILFDQW� HIIHFW� RI� WKLV� IDFWRU� �5DO� HW� DO��� ������.LQJ� HW� DO��� ������� KRZHYHU�� )ORZHUV�	�$OKXVHQ� �������GLG�QRW�ILQG�DQ\�GLIIHUHQFH�7KH� REMHFWLYH� RI� WKLV� UHWURVSHFWLYH� VWXG\� ZDV� WR�LQYHVWLJDWH� KHULWDELOLW\� RI� OLWWHU� VL]H� DQG� WKH� HIIHFW� RI�PDWLQJ� W\SH� >QDWXUDO� PDWLQJ� �10�� YV�� DUWLILFLDO�LQVHPLQDWLRQ��$,�@�RQ�IHUWLOLW\�WUDLWV�0DWHULDO�DQG�0HWKRGV� 7KH�DQDO\VHG�GDWD�FRPSULVHG������ VRZV� DQG� ����� ERDUV� ZLWK� �� ���� OLWWHUV� IURP� ���IDUPV� WKURXJKRXW� (VWRQLD� �REWDLQHG� IURP� GDWDEDVH� RI�$QLPDO�5HFRUGLQJ�&HQWUH�IURP������WR��������&RPSOHWHG�GDWDVHW�LQFOXGHG�EUHHG��LQVHPLQDWLRQ�PHWKRG��IDUP��SDULW\��VHDVRQ�RI�ELUWK�DQG�\HDU�RI�ELUWK��ZKLFK�ZDV�FROOHFWHG�E\�3&� SURJUDP� '%�3ODQHU�� 7KH� IROORZLQJ� EUHHG� �OLWWHU��

mailto:alo@eau.ee


,661������������9(7(5,1$5,-$�,5�=227(&+1,.$��7���������������
FRPELQDWLRQV�ZHUH�LQYHVWLJDWHG��(VWRQLDQ�/DQGUDFH��(/���(VWRQLDQ� /DUJH� :KLWH� �(/:��� +DPSVKLUH� �+��� 3LDWUDLQ��3L��� (/�[(/:��� (/:�[(/� DQG� 3L�[+��� 7KH�WHVWLQJ� \HDU�ZDV� GLYLGHG� LQWR� IRXU� SDUWV�� VSULQJ� � 0DUFK��$SULO�� 0D\�� VXPPHU� � -XQH�� -XO\�� $XJXVW�� IDOO �6HSWHPEHU��2FWREHU��1RYHPEHU� DQG�ZLQWHU� � 'HFHPEHU��-DQXDU\��)HEUXDU\�*HQHUDO� /LQHDU� 0RGHO� �*/0�� ZDV� XVHG� WR� DQDO\VHGDWDVHW�E\�6$6�VRIWZDUH��6$6�,QVW��,QF���������

<LMNHPQO ��7L�0M�.N�6H�$P�3Q�HLMNHPQO�
< �GHSHQGHQW�YDULDEOH�.N  �ERDU��Q �����������  �JHQHUDO�PHDQ�6H  �ELUWK�VHDVRQ��Q �������7L  �IDUP��Q ���������$P  �ELUWK�\HDU��Q �������0M  �LQVHPLQDWLRQ�PHWKRG �Q ��������3Q  �EUHHG��Q �������HLMNHPQO  �UDQGRP�UHVLGXDO�HIIHFW7KH�UHVXOWV�DUH�JLYHQ�DV�OHDVW�VTXDUH�PHDQV��3DUULQJ�HW�DO��� ������� /HYHO� RI� VLJQLILFDQFHV� H[SUHVVHG�FRQYHQWLRQDOO\��


�� 3��������

�� 3�������
�� 3���������� 3�����5HVXOWV� DQG� 'LVFXVVLRQ� 7KH� DYHUDJH� UDWLR� RI� OLWWHUV�REWDLQHG� WKURXJK�10� WR� OLWWHUV� REWDLQHG� WKURXJK�$,�ZDV�DERXW�����10�����$,��)LJXUH�����'LVWULEXWLRQ�RI�EUHHG�JURXSV�LV�VKRZQ�LQ�7DEOH���)URP� WRWDO� ��� ���� OLWWHUV�� ����� SLJOHWV� SHU� OLWWHU�ZHUH�ERUQ� E\� XVLQJ�$,��ZKLFK� ZDV� VLJQLILFDQWO\� ORZHU� ��������WKDQ� LQ� FDVH� RI� QDWXUDO� PDWLQJ�� 6LPLODU� UHVXOWV� ZHUH�REWDLQHG�E\�7XPPDUXN�HW�� DO�� �������� ,Q� WKHLU� WULDOV�10�UHVXOWHG� LQ� ODUJHU� OLWWHUV� ������ 3��������� FRPSDUHG� ZLWK�$,�� %\� XVLQJ� $,� D� VLJQLILFDQWO\� VPDOOHU� OLWWHU� VL]H� ZDV�REVHUYHG�LQ�SXUHEUHG�(/���������DQG�(/:���������EUHHGV��3�������� DQG� D� OLWWOH� ODUJHU� OLWWHUV� KDG� +� DQG� 3L�[+�FRPELQDWLRQV��$V�(/�DQG�(/:�DUH�WKH�PDLQ�EUHHGV�XVHG�LQ� (VWRQLD�� WKH\� KDYH� D� FRQVLGHUDEOH� LQIOXHQFH� RQ� WRWDO�

YDULDWLRQ�� ,Q� 6ZHGLVK� VWXG\�� ODUJHU� OLWWHUV� KDG� DOVR�SXUHEUHG� 6ZHGLVK� /DQGUDFH� DQG� 6ZHGLVK� <RUNVKLUH� E\�XVLQJ� 10� �7XPPDUXN� HW�� DO��� ������� 7KHUH� LV� QR�H[SODQDWLRQ�� ZK\� WKHUH� DUH� QR� GLIIHUHQFHV� LQ� OLWWHU� VL]H�EHWZHHQ�PDWLQJ�PHWKRGV�ZKLOH�FURVVLQJ�ZKLWH�EUHHGV�

)LJXUH����'HYHORSPHQW�RI�$,�XVDJH�IURP������WR�����$V� WKH� HIIHFW� RI� OLWWHU� UHGXFWLRQ� FDXVHG� E\� $,� LV�FRQVLGHUHG� QRW� WR� EH VLJQLILFDQW� RQ� FURVVEUHHGLQJ�� LW� LV�VXJJHVWHG� WR�XVH�$,� WR�SURGXFH�VODXJKWHU�SLJV� WR�DFKLHYH�JDLQ� IURP� EHWWHU� JHQHWLF� PDWHULDO� FROOHFWHG� LQWR� $,�VWDWLRQV�1DWXUDO� PDWLQJ� VKRZHG� VXSHULRULW\� DPRQJ� SDULWLHV��JLYLQJ� VLJQLILFDQWO\� ODUJHU� OLWWHUV� IURP� �VW WR� �WK SDULWLHV��ZKHUHDV� IRU� WKH� KLJKHU� SDULWLHV� QR� VLJQLILFDQW� GLIIHUHQFH�ZDV� IRXQG�� &RPSDUHG� ZLWK� 7XPPDUXN� HW�� DO�� �������VWXG\�� XVLQJ� $,� UHVXOWHG� LQ� D� VLJQLILFDQWO\� VPDOOHU� OLWWHU�VL]H�RI������DQG���SDULWLHV�7KH� GLIIHUHQFH� EHWZHHQ� 10� DQG� $,� YDULHG� ZLWK� D�SLJOHW�EUHHG�DQG�SDULW\�QXPEHU��$� UDSLG� LQFUHDVH� LQ� DSSOLFDWLRQ� RI� $,� VKRZV� WKDW�IDUPHUV�KDYH�FDOFXODWHG�DGYDQWDJHV�RI�$,�DQG�IRXQG� WKDW�HYHQ� LQ� FDVH� RI� VPDOOHU� OLWWHU� VL]H�� WKH\�GR�QRW� ORVH� WKHLU�SURILW��DV�WKH\�FDQ�XVH�EHWWHU�JHQHWLF�PDWHULDO�
7DEOH����8VDJH�RI�$,�LQ�SHUFHQWDJHV��GLVWULEXWHG�E\�EUHHGV

7UDLWV (/ (/: + 3L (/[(/: (/:[(/ 3L[+Q ���� ���� �� �� ���� ��� ��$, ����� ����� ����� ����� ����� ����� �����10 ����� ����� ����� ����� ����� ����� �����
7DEOH����'LIIHUHQFHV�EHWZHHQ�DUWLILFLDO�LQVHPLQDWLRQ��$,��DQG�QDWXUDO�PDWLQJ��10��DPRQJ�EUHHGV

7UDLWV Q $, 10 'LIIHUHQFH 6LJQLILFDQFH7RWDO ������ ���� ����� ����� 


(/ ���� ����� ����� ����� 


(/: ���� ����� ����� ����� 


+ �� ����� ���� ���� Q�V�3L �� ���� ���� ����� Q�V�(/Ñ[(/:Ò ���� ����� ����� ����� Q�V�(/:Ñ[(/Ò ��� ����� ����� ����� Q�V�3LÑ[+Ò �� ����� ���� ���� Q�V�

���� �����
���� ����� �����

����������
������
������
�����

���� ���� ����<HDU

�

10

$,



,661������������9(7(5,1$5,-$�,5�=227(&+1,.$��7���������������
7DEOH����'LIIHUHQFHV�EHWZHHQ�DUWLILFLDO�LQVHPLQDWLRQ��$,��DQG�QDWXUDO�PDWLQJ��10��DPRQJ�SDULWLHV

3DULWLHV Q $, 10 'LIIHUHQFH 6LJQLILFDQFH� ���� ���� ���� ����� 
� ���� ���� ����� ����� �� ���� ����� ����� ����� �� ���� ����� ����� ����� 

� ���� ����� ����� ����� 


� ��� ����� ����� ����� 
� ��� ����� ����� ����� Q�V�� ��� ����� ����� ����� Q�V�� ��� ����� ����� ����� Q�V�������� ��� ����� ����� ����� Q�V�
5HIHUHQFHV
�� &ODUN�� /�� .��� /HPDQ�� $�'�� ������ )DFWRUV� WKDW� LQIOXHQFH� OLWWHU�VL]H�LQ�SLJV��3LJ�1HZV�,QIRUPDWLRQ�����S�������������� )ORZHU�� :�/�� 	� $OKXVHQ�� +�'�� ������ 5HSURGXFWLYH�SHUIRUPDQFH� DQG� HVWLPDWHV� RI� ODERU� UHTXLUHPHQWV� DVVRFLDWHG� Z LWK�FRPELQDWLRQV� RI� DUWLILFLDO� LQVHPLQDWLRQ� DQG� QDWXUDO� VHUYLFH� LQ� VZLQH��-RXUQDO�RI�$QLPDO�6FLHQFH������S�������������� .LQJ��9�/��� .RNHWVX�� <���5HHYHV�� '��� ;XH�� -�/�� 	�'LDO�� *�'�������� 0DQDJHPHQW� IDFWRUV� DVVRFLDWHG� ZLWK� VZLQH� EUHHGLQJ �KHUG�SURGXFWLYLW\�LQ�8QLWHG�6WDWHV��3UHY��9HW��0HG������S�������������� 3DUULQJ�� $�0��� 9lKL�� 0��� .llULN�� (�� ������ 6WDWLVWLOLVH�DQGPHW||WOXVH�DOJ}SHWXV��7h�0DW��VWDW��LQVW��7h�.LUMDVWXV��S�������������� 5lWVHS��0��������.XQVWOLNX�VHHPHQGXVH�NDVXWDPLQH�(HVWL�VHDIDUPLGHV�NDVYDE�MlUMHNLQGODOW��7}XORRPDNDVYDWXV�1R�����S������������ 5DO��*���$QGHUVVRQ��.��	�.LKOEHUJ��0��������'LIIHUHQFHV�LQ�OLWWHU�VL]H�DULVLQJ�EHWZHHQ�DUWLILFLDOO\�LQVHPLQDWHG�DQG�QDWXUDOO\�PDWHG�SLJV�LQ�HYHU\GD\�SURGXFWLRQ��6ZHGLVK�-RXUQDO�RI�$JULFXOWXUH��5HV�����S������������ 6$6�� ������ 6$6� 8VHU¶V� JXLGH�� 6WDWLVWLFV�� 6$6� ,QVW�� ,QF���*$5<��1&������SS��� 7XPPDUXN�� 3��� /XQGHKHLP�� 1��� (LQDUVVRQ�� 6��� 'DOLQ�� $�0�������� 5HSURGXFWLYH� SHUIRUPDQFH� RI� SXUHEUHG� 6ZHGLVK� /DQGUDFH� DQG�6ZHGLVK� <RUNVKLUH� VRZV�� ,,�� HIIHFW� RI� PDWLQJ� W\SH�� ZHDQLQJ �WR�ILUVW�VHUYLFH� LQWHUYDO� DQG� ODFWDWLRQ� OHQJWK�� $FWD� $JULFXOWXUDH� 6FDQGLQDYLFD��6HFWLRQ�$��$QLPDO�6FLHQFH��������S�������������� 7lQDYRWV��$�� ����D��&URVVEUHHGLQJ� LQIOXHQFH� RQ� IHUWLOLW\� WUDLWV�RI�(VWRQLDQ�/DUJH�:KLWH�VRZV��� WK %DOWLF�$QLPDO�%UHHGLQJ�&RQIHU HQFH��7DUWX��S���������������7lQDYRWV�� $�� ����E�� )HUWLOLW\� DQG� /DFWDWLRQ� <LHOG� RI� /DUJH�:KLWH� 6RZV�� %RRN� RI� $EVWUDFWV� RI� WKH� �� WK $QQXDO� 0HHWLQJ� RI� WKH�($$3��:DUVDZ��3RODQG���� ����$XJXVW��S���������7lQDYRWV�� $��� 6DYHOL� 2�� .DDUW�� 7�� ������ )DFWRUV� $IIHFWLQJ�0HDW�7UDLWV� DQG� )HUWLOLW\� RI� 3LJV� LQ�(VWRQLD��%RRN� RI�$EVWUDFWV� RI� WKH���QG $QQXDO�0HHWLQJ� RI� WKH�($$3�� %XGDSHVW��+XQJDU\�� �� ����$XJXVW�������S������
$FNQRZOHGJPHQW��(VWRQLDQ�6FLHQFH�)RXQGDWLRQ�JUDQW�QR���������V����$QLPDO�5HFRUGLQJ�&HQWUH
����������


	ARTIFICIAL INSEMINATION IN PIG BREEDING IN ESTONIA
	DIRBTINIO KIAULIØ APVAISINIMO TAIKYMAS ESTIJOS VEISLININKYSTËS
	ÛKIUOSE

