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Wpływ różnych warunków ocienienia na biomasę siewek 
dębu bezszypułkowego rosnącego w interakcji z inwazyjną 
czeremchą amerykańską
(UQHVW�%LHOLQLV��3LRWU�5REDNRZVNL��%DUWRV]�%XáDM

$EVWUDNW��:�PDMX� ����� URNX� ]DáRĪRQR� UDQGRPL]RZDQH� GRĞZLDGF]HQLH� GR�
QLF]NRZH��SROHJDMąFH�QD�KRGRZOL�WHJRURF]Q\FK�VLHZHN�GĊEX�EH]V]\SXáNRZHJR�
L� LQZD]\MQHM� F]HUHPFK\� DPHU\NDĔVNLHM� Z� NRQWURORZDQ\FK�ZDUXQNDFK� ĞZLD�
WáD� ������� ���� L� ��� ĞZLDWáD� SHáQHJR��� NRQNXUHQFML� L� DOOHORSDWLL� ��'E��&]��
�'E��&]�/��RUD]�DOOHORSDWLL���'E�/��JG]LH�/�±�OLĞFLH�F]HUHPFK\�GRGDQH�GR�
VXEVWUDWX��� .RQWUROĊ� VWDQRZLá\� GRQLF]NL� ]� WU]HPD� VLHZNDPL� GĊEX� ��'E�� OXE�
WU]HPD�VLHZNDPL�F]HUHPFK\���&]���
.RQNXUHQFMD�ZSá\ZDáD�QLHNRU]\VWQLH�QD�ELRPDVĊ�REX�JDWXQNyZ��'RGDQH�GR�
VXEVWUDWX� OLĞFLH�F]HUHPFK\�VW\PXOXMąFR�ZSá\QĊá\�QD�ELRPDVĊ�GĊEX��D�Z�ZD�
ULDQFLH�NRQNXUHQFML�]PQLHMV]Dá\�QHJDW\ZQ\�ZSá\Z�Z]DMHPQHJR�RGG]LDá\ZD�
QLD�JDWXQNyZ��3RG�NRQLHF�VH]RQX�ZHJHWDF\MQHJR�Z�����L�����ĞZLDWáD�SHáQHJR�
VLHZNL�F]HUHPFK\�RVLąJDá\�QDZHW�R�SRáRZĊ�ZLĊNV]ą�FDáNRZLWą�PDVĊ�QLĪ�VLHZNL�
GĊEX�PLPR��ĪH�SU]HG�UR]SRF]ĊFLHP�GRĞZLDGF]HQLD�WD�SURSRUFMD�E\áD�RGZURWQD��
:�ZDULDQFLH����ĞZLDWáD�SHáQHJR��VLOQH�RFLHQLHQLH��GąE�JyURZDá�SRG�Z]JOĊGHP�
PDV\�QDG� F]HUHPFKą��7HQ�Z\QLN� VXJHUXMH�� ĪH�Z�SRF]ąWNRZHM� ID]LH�Z]URVWX��
Z� VLOQ\P�RFLHQLHQLX�� GąE�EH]V]\SXáNRZ\�PD�ZLĊNV]H� V]DQVH�Z�NRQNXUHQFML�
R�ĞZLDWáR�]�F]HUHPFKą�DPHU\NDĔVNą�

6áRZD�NOXF]RZH��DOOHORSDWLD��ELRPDVD�VLHZHN��NRQNXUHQFMD�PLĊG]\JDWXQNRZD��
ĞZLDWáR

$EVWUDFW��7KH�LQÀXHQFH�RI�GLIIHUHQW�VKDGH�FRQGLWLRQV�ELRPDVV�RI�VHVVLOH�RDN�
VHHGOLQJV�JURZLQJ�LQ�LQWHUDFWLRQ�ZLWK�LQYDVLYH�EODFN�FKHUU\��,Q�0D\�RI������
D�UDQGRPL]HG�SRW�VWXG\�ZDV�HVWDEOLVKHG��7KH�FXUUHQW�\HDU�VHVVLOH�RDN�DQG�LQYD�
VLYH�EODFN�FKHUU\�VHHGOLQJV�ZHUH�JURZQ�LQ�FRQWUROOHG�OLJKW����������DQG����RI�
IXOO�OLJKW���FRPSHWLWLRQ�DQG�DOOHORSDWK\����RDNV�����FKHUULHV����RDNV�����FKHUULHV�
��FKHUU\�OHDYHV��DQG�DOOHORSDWK\����RDNV���FKHUU\�OHDYHV��FRQGLWLRQV��3RWV�ZLWK�
WKUHH�RDN�DQG�WKUHH�FKHUU\�VHHGOLQJV�DFFRXQWHG�IRU�WKH�FRQWURO�WUHDWPHQW��
7KH�FRPSHWLWLRQ�KDG�D�QHJDWLYH�HIIHFW�RQ�ELRPDVV�RI�ERWK�VSHFLHV��%ODFN�FKHUU\�
OHDYHV�DGGHG�WR�VXEVWUDWH�VWLPXODWHG�ELRPDVV�SURGXFWLRQ�RI�RDN¶V�VHHGOLQJV��,Q�
WKH�WUHDWPHQW�RI�FRPSHWLWLRQ�WKH�FKHUU\�OHDYHV�GHFUHDVHG�QHJDWLYH�LQÀXHQFH�RI�
WKH�VSHFLHV�RQ�HDFK�RWKHU��,Q�WKH�HQG�RI�WKH�YHJHWDWLYH�VHDVRQ�LQ�����DQG�����RI�
IXOO�OLJKW�FKHUU\�VHHGOLQJV�KDG�ODUJHU�WRWDO�ELRPDVV�RI�DERXW�D�KDOI�WKDQ�RDN�VH�
HGOLQJV��,Q����RI�IXOO�OLJKW��LQYHUVHO\��RDN�KDG�ODUJHU�ELRPDVV�WKDQ�FKHUU\��7KLV�
UHVXOW�VXJJHVWV�WKDW�LQ�VWURQJ�VKDGH��VHVVLOH�RDN�VHHGOLQJV�DUH�DEOH�WR�FRPSHWH�
IRU�OLJKW�ZLWK�EODFN�FKHUU\�PRUH�HIIHFWLYHO\�FRPSDUHG�ZLWK�WKH�PRGHUDWH�DQG�
KLJK�OLJKW�HQYLURQPHQWV��

.H\ZRUGV��DOOHORSDWK\��VHHGOLQJV�ELRPDVV��LQWHUVSHFL¿F�FRPSHWLWLRQ��OLJKW
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:VWĊS
&]HUHPFKD� DPHU\NDĔVND�3UXQXV� VHURWLQD� (KUK�� ]RVWDáD� SR� UD]� SLHUZV]\� VSURZDG]RQD�

GR�(XURS\�Z� ����� OXE� ����� �6WDU¿QJHU� ������� D� GR�3ROVNL�Z� ����� URNX� �3RGELHONRZVNL�
������� 3R� QLHVSHáQD� VWX� ODWDFK� RG� SLHUZV]HM� LQWURGXNFML� ]DNáDGDQR�SLHUZV]H� SRZLHU]FKQLH�
]�MHM�XG]LDáHP��8]QDQR�Mą�]D�JDWXQHN�áDWZ\�Z�XSUDZLH�L�RGSRZLHGQL�GR�Z]ERJDFDQLD�XER�
JLFK�VLHGOLVN�ERURZ\FK�SRSU]H]�Z\WZDU]DQLH�LQWHQV\ZQHJR�RSDGX�ĞFLRá\��8GRNXPHQWRZD�
Q\P�SU]\NáDGHP�ZSURZDG]DQLD�F]HUHPFK\�GR�GU]HZRVWDQyZ�VRVQRZ\FK�MHVW�WHUHQ�OHĪąFHM�
Z�:LHONRSROVFH�3XV]F]\�=LHORQNL��JG]LH�REVHUZRZDQR�]ZLĊNV]HQLH�MHM�XG]LDáX�Z�VNáDG]LH�
JDWXQNRZ\P�GU]HZRVWDQyZ��'DQLHOHZLF]�������5XWNRZVNL�L�LQ��������*UDMHZVNL�L�LQ���������
:�ODWDFK�����;;�ZLHNX�QDVWąSLáD�]GHF\GRZDQD�]PLDQD�SRGHMĞFLD�OHĞQLNyZ�GR�ZSURZDG]D�
QLD�F]HUHPFK\�DPHU\NDĔVNLHM��:H�ZVND]DQLDFK�KRGRZODQ\FK�SRMDZLá\�VLĊ�SLHUZV]H�]DOHFH�
QLD�GRW\F]ąFH�XVXZDQLD�WHJR�JDWXQNX��'DQLHOHZLF]��������,QWUX]�QLH�RND]Dá�VLĊ�JDWXQNLHP�
OHSLHM�Z]ERJDFDMąF\P�VLHGOLVNR��QLĪ�JDWXQNL�URG]LPH��.RZDOVNL��������]D�WR�Z�QLHNRQWUROR�
ZDQ\�VSRVyE�RGQDZLDá�VLĊ�QD�XSUDZDFK�L�]UĊEDFK��SU]HUDVWDMąF�FHQQLHMV]H�JDWXQNL�VWDQRZLą�
FH�FHO�KRGRZODQ\��

2EVHUZDFMH�WHUHQRZH�QDORWX�ZVND]XMą��ĪH�VLHZNL�GĊEX�PRJą�NRQNXURZDü�]�F]HUHPFKą�
R�SU]HVWU]HĔ�� ĞZLDWáR� L� VROH�PLQHUDOQH��6\PXOXMąF� UyĪQH�ZDUXQNL� ĞZLHWOQH�SRVWDQRZLOLĞP\�
VSUDZG]Lü��F]\�LVWQLHMą�WDNLH��Z�NWyU\FK�ZROQR�URVQąFH�VLHZNL�GĊEX�PRJá\E\�SRG�Z]JOĊGHP�
FDáNRZLWHM�ELRPDV\�GRUyZQDü�G\QDPLF]QHM�F]HUHPV]H��=DNáDGDOLĞP\��ĪH�ZDUXQNL�ĞZLHWOQH�
Z]URVWX�EĊGą�PRG\¿NRZDü�ZSá\Z�PLĊG]\JDWXQNRZHM�NRQNXUHQFML�L�DOOHORSDW\F]Q\FK�LQWH�
UDNFML�QD�FDáNRZLWą�ELRPDVĊ�VLHZHN�GĊEX�L�F]HUHPFK\�DPHU\NDĔVNLHM��

0DWHULDá\�L�PHWRG\
8NáDG�GRĞZLDGF]HQLD��:�PDMX������URNX�Z�2JURG]LH�'HQGURORJLF]Q\P�8QLZHUV\WHWX�

3U]\URGQLF]HJR�Z�3R]QDQLX�]DáRĪRQR�UDQGRPL]RZDQH�GRĞZLDGF]HQLH�GRQLF]NRZH��SROHJD�
MąFH� QD� KRGRZOL� WHJRURF]Q\FK� VLHZHN�GĊEX� EH]V]\SXáNRZHJR� L� F]HUHPFK\� DPHU\NDĔVNLHM�
Z� QDVWĊSXMąF\FK� ZDULDQWDFK� NRQNXUHQFML� PLĊG]\JDWXQNRZHM� L� DOOHORSDWLL�� �� VLHZNL� GĊEX�
����VLHZHN�F]HUHPFK\���'E��&]�����VLHZNL�GĊEX�����VLHZHN�F]HUHPFK\��� OLĞFLH�F]HUHP�
FK\���'E��&]�/��RUD]�Z�ZDULDQFLH����VLHZNL�GĊEX���OLĞFLH�F]HUHPFK\���'E�/���.RQWUROĊ�
VWDQRZLá\�GRQLF]NL�]�WU]HPD�VLHZNDPL�GĊEX���'E��OXE�WU]HPD�VLHZNDPL�F]HUHPFK\���&]���
:�F]DVLH�]DNáDGDQLD�GRĞZLDGF]HQLD�UR]GUREQLRQH�OLĞFLH��ĨUyGáR�]ZLą]NyZ�R�FKDUDNWHU]H�DOOH�
ORSDW\F]Q\P��]PLHV]DQR�]�VXEVWUDWHP�Z�LORĞFL���J�ĞZLHĪHM�PDV\�QD�GRQLF]NĊ��D�QDVWĊSQLH�FR�
PLHVLąF�GRGDZDQR�LFK�ĞZLHĪą�SRUFMĊ�QD�SRZLHU]FKQL�GRQLF]NRZHJR�VXEVWUDWX��:�GRĞZLDG�
F]HQLX�E\áR�����GRQLF]HN��3R�SLĊWQDĞFLH�GRQLF]HN�]�NDĪGHJR�ZDULDQWX��WUDNWRZDQ\FK�MDNR�
MHGQRVWND� HNVSHU\PHQWDOQD��XVWDZLRQR�QD�SRZLHU]FKQL�RWZDUWHM� OXE�Z� WXQHODFK�SRNU\W\FK�
MHGQą�OXE�GZLHPD�ZDUVWZDPL�VLDWNL�RFLHQLDMąFHM��X]\VNXMąF�Z�WHQ�VSRVyE�LQWHUDNFMĊ�ZDULDQ�
WyZ�NRQNXUHQFML� L� DOOHORSDWLL� ]� WU]HPD�SR]LRPDPL� ĞZLDWáD� �ĞZLDWáR�SHáQH�� ��� L� ��� ĞZLDWáD�
SHáQHJR��� =DSODQRZDQR� WU]\� SRZWyU]HQLD� NRPELQDFML� ZDULDQWyZ� ĞZLHWOQ\FK� ]� ZDULDQWD�
PL� NRQNXUHQFML� L� DOOHORSDWLL��'RQLF]NL� SRGOHZDQR� GR� SHáQHM� SRMHPQRĞFL� SRORZHM� RUD]� ]D�
SHZQLRQR�RSW\PDOQą�LORĞü�VNáDGQLNyZ�PLQHUDOQ\FK�VWRVXMąF�ZROQR�XZDOQLDMąF\�VLĊ�QDZy]�
Ä2VPRFRWH´�

3RPLDU�PDV\�VLHZHN
6XFKD�PDVD�VLHZHN� WR�SRSXODUQLH�XĪ\ZDQ\�Z�GRĞZLDGF]DOQLFWZLH�RUD]� áDWZ\�Z�]DVWR�

VRZDQLX� SDUDPHWU� RNUHĞODMąF\� UHDNFMĊ� URĞOLQ\� QD� GDQ\� F]\QQLN� �&RUQHOLVVHQ� L� LQ�� �������

(UQHVW�%LHOLQLV��3LRWU�5REDNRZVNL�����:Sá\Z�UyĪQ\FK�ZDUXQNyZ�RFLHQLHQLD���
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:�PDMX��SU]HG�]DáRĪHQLHP�GRĞZLDGF]HQLD��]ZDĪRQR�SR���VLHZHN�GĊEX�L�F]HUHPFK\�SRFKR�
G]ąF\FK�]H�V]NyáNL��FR�VWDQRZLáR�SXQNW�VWDUWRZ\�DQDOL]\�DORNDFML�ELRPDV\��3R�SU]HVDG]HQLX�
L�KRGRZOL�Z�ZDUXQNDFK�HNVSHU\PHQWX��FR�PLHVLąF�GR�SRPLDUyZ�VXFKHM�PDV\�VLHZHN�SU]H�
]QDF]DQR� WU]\�GRQLF]NL�]�NDĪGHM� MHGQRVWNL� HNVSHU\PHQWDOQHM��3RPLDU\�]DNRĔF]RQR�Z�SDĨ�
G]LHUQLNX��7U]\� VLHZNL� GĊEX� L�OXE� F]HUHPFK\�Z\FLąJDQR� ]� GRQLF]NL�� SáXNDQR� SRG� ELHĪąFą�
ZRGą��DE\�RF]\ĞFLü�NRU]HQLH�]�SR]RVWDáRĞFL�VXEVWUDWX��D�QDVWĊSQLH�VXV]RQR�SU]H]����JRG]LQ�
Z�WHPSHUDWXU]H����&��7DN�SU]\JRWRZDQ\�PDWHULDá�]ZDĪRQR�QD�ZDG]H�DQDOLW\F]QHM�]�GRNáDG�
QRĞFLą�����PJ�

$QDOL]D�GDQ\FK
$E\�X]\VNDü�FRPLHVLĊF]Qą�VNXPXORZDQą�ĞUHGQLą�FDáNRZLWą�ELRPDVĊ�GOD�GDQHJR�JDWXQ�

NX��ZDULDQWX�NRQNXUHQFML�L�SR]LRPX�RFLHQLHQLD��GR�ĞUHGQLHM�]�PDV\�VLHZHN�SXQNWX�VWDUWRZH�
JR�GRGDQR�ĞUHGQLą�]�PDV\�VLHZHN�]ZDĪRQ\FK�Z�F]HUZFX��1DVWĊSQLH�GR�VXP�PDV�VWDUWRZ\FK�
L�F]HUZFRZ\FK�GRGDQR�ĞUHGQLą�PDVĊ�VLHZHN�X]\VNDQą�Z�OLSFX�LWG��:�SDĨG]LHUQLNX�X]\VNDQR�
VXPĊ� ]�ZV]\VWNLFK� ĞUHGQLFK� FRPLHVLĊF]Q\FK� SRPLDUyZ��:�FHOX� SU]HGVWDZLHQLD� SU]HELHJX�
]PLDQ� VNXPXORZDQ\FK� ĞUHGQLFK�Z� F]DVLH� GRSDVRZ\ZDQR� UyĪQH�PRGHOH� IXQNFML� ]QDMGXMą�
FH� VLĊ�Z�ED]LH�SURJUDPX�Ä6LJPD3ORW���´��3DUDPHWU\� IXQNFML� HVW\PRZDQR�PHWRGą� UHJUHVML�
QLHOLQLRZHM�L�GOD�GDQHJR�WUHQGX�Z\ELHUDQR�PRGHO�R�QDMZ\ĪV]HM�MDNRĞFL�GRSDVRZDQLD��NWyUą�
RFHQLDQR�SU]\�SRPRF\�ZVSyáF]\QQLND�GHWHUPLQDFML�5���:�FHOX�XVWDOHQLD�LVWRWQRĞFL�ZSá\ZX�
SR]LRPyZ�ĞZLDWáD�L�ZDULDQWyZ�NRQNXUHQFML�RUD]�LFK�Z]DMHPQHM�LQWHUDNFML�ĞUHGQLH�ZDUWRĞFL�
RWU]\PDQH�Z�SDĨG]LHUQLNX�SRGGDQR�GZXF]\QQLNRZHM�DQDOL]LH�ZDULDQFML��2EOLF]HQLD�Z\NR�
QDQR�Z�SDNLHFLH�VWDW\VW\F]Q\P�Ä6WDWLVWLFD����´�

:\QLNL
'R�SU]HELHJX�Z�F]DVLH�VNXPXORZDQ\FK�ĞUHGQLFK�ZDUWRĞFL�VXFKHM�PDV\�GOD�GĊEX�EH]V]\�

SXáNRZHJR�RUD]�GOD�F]HUHPFK\�DPHU\NDĔVNLHM�GRSDVRZDQR�IXQNFMĊ�ORJLVW\F]Qą�]�F]WHUHPD�
SDUDPHWUDPL��Z]�����

� � �� � � � � �:]�����
:H�ZV]\VWNLFK�SR]LRPDFK�ĞZLDWáD��ZDULDQWDFK�NRQNXUHQFML�L�OXE�DOOHORSDWLL�]DVWRVRZDQ\�

PRGHO�Z�Z\VRNLP�VWRSQLX�Z\MDĞQLD�SU]HELHJ�EDGDQHM�FHFK\��ZVSyáF]\QQLN�GHWHUPLQDFML�5��
 �������������3U]HELHJ�GRSDVRZDQ\FK�IXQNFML�]DOHĪDá�RG�JDWXQNX��:H�ZU]HĞQLX�NU]\ZH�GOD�
GĊEX� RVLąJDMą� SXQNW� SU]HJLĊFLD�� D�Z� SU]\SDGNX� F]HUHPFK\� GDOHM� URVQą� QLH� RVLąJDMąF� WHJR�
SXQNWX�Z�RNUHVLH�SRPLDUyZ��U\F�����

3RFKRG]ąFH�]H�V]NyáNL� L�]ZDĪRQH�Z�PDMX�VLHZNL�GĊEX�PLDá\�ZLĊNV]ą�PDVĊ�QLĪ�VLHZNL�
F]HUHPFK\��7D�SU]HZDJD�XWU]\P\ZDáD�VLĊ�Z�ĞZLHWOH�SHáQ\P�L�Z�����ĞZLDWáD�SHáQHJR�GR�����
GQLD�Z�URNX��U\F���$��%���:�W\FK�SR]LRPDFK�ĞZLDWáD�VNXPXORZDQD�ZU]HĞQLRZD�PDVD�F]H�
UHPFK\�GRUyZQDáD�PDVLH�GĊEX��D�Z�SDĨG]LHUQLNX�]QDF]QLH�Mą�SU]HZ\ĪV]DáD��3U]HZDJD�GĊEX�
XWU]\P\ZDáD�VLĊ�GR�NRĔFD�VH]RQX�W\ONR�Z�SR]LRPLH����ĞZLDWáD�SHáQHJR��U\F���&���

'ZXF]\QQLNRZD� DQDOL]D� ZDULDQFML� Z\NRQDQD� QD� GDQ\FK� ]HEUDQ\FK� Z� SDĨG]LHUQLNX�
Z\ND]DáD�Z\VRFH�LVWRWQ\�ZSá\Z�SR]LRPyZ��ZDULDQWyZ�L�LFK�Z]DMHPQHM�LQWHUDNFML�QD�PDVĊ�
VLHZHN��5yZQLHĪ�LQWHUDNFMD�W\FK�F]\QQLNyZ�RND]DáD�VLĊ�Z\VRFH�LVWRWQD��WDE�����

6NXPXORZDQD� ELRPDVD� REX� JDWXQNyZ� E\áD� PQLHMV]D� Z� ZDUXQNDFK� NRQNXUHQFML� QLĪ�



204

Z� NRQWUROL�� 'RGDQLH� OLĞFL� Z�ZDULDQFLH� �'E��&]�/�Z\ZRáDáR� HIHNW� ]QRV]ąF\� QHJDW\ZQ\�
ZSá\Z�Z]DMHPQHJR�RGG]LDá\ZDQLD�JDWXQNyZ��]DUyZQR�QD�ELRPDVĊ�GĊEX��MDN�L�F]HUHPFK\��
'RGDQH�OLĞFLH�VW\PXORZDá\�Z]URVW�VLHZHN�GĊEX�Z�ZDULDQFLH��'E�/�

5\F�����3U]HELHJ�Z�F]DVLH�
VNXPXORZDQ\FK�ĞUHGQLFK�
ZDUWRĞFL�VXFKHM�PDV\�VLHZHN�
GĊEX�EH]V]\SXáNRZHJR�
L�F]HUHPFK\�DPHU\NDĔVNLHM�
)LJ�����&XPXODWLYH�PHDQV�
RI�VHVVLOH�RDN�DQG�EODFN�
FKHUU\�VHHGOLQJV�GU\�PDVV�DV�
D�IXQFWLRQ�RI�WLPH

(UQHVW�%LHOLQLV��3LRWU�5REDNRZVNL�����:Sá\Z�UyĪQ\FK�ZDUXQNyZ�RFLHQLHQLD���
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7DE�����:\QLNL�GZXF]\QQLNRZHM�DQDOL]\�ZDULDQFML
7DEOH����5HVXOWV�RI�WZR�ZD\�DQDO\VLV�RI�YDULDQFH

ħUyGáD�
]PLHQQRĞFL

6XP\�NZD�
GUDWyZ��66�

6WRSQLH�VZR�
ERG\��GI�

2V]DFRZDQLH�
ZDULDQFML�
�06�

) 3

&DáNRZLWD �������� ���

JUXS\ ������� ��

SR]LRP\ ������� � ������ ������ 3��������

ZDULDQW\ ������� � ������� ������ 3��������

LQWHUDNFMD ������ � ������ ����� 3��������

EáąG ������� ��� �����

2PyZLHQLH�Z\QLNyZ
0RGHO�IXQNFML� ORJLVW\F]QHM�SRMDZLD�VLĊ�Z�OLWHUDWXU]H�RSLVXMąF�P�LQ��]DOHĪQRĞFL�]ZLą]D�

QH�]H�Z]URVWHP�URĞOLQ��+XQW��������:REHF�WHJR��GREUH�GRSDVRZDQLH�PRGHOX�GR�SU]\URVWX�
PDV\�VLHZHN�GĊEX�EH]V]\SXáNRZHJR�L�F]HUHPFK\�DPHU\NDĔVNLHM�QLH�MHVW�]DVNRF]HQLHP��U\F��
����3U]HGVWDZLRQH�NU]\ZH�ZQRV]ą�QRZą�LQIRUPDFMĊ�R�G\QDPLFH�SU]\URVWX�ELRPDV\�W\FK�JD�
WXQNyZ�Z�FLąJX�VH]RQX��:\QLND�]�QLFK��ĪH�GąE�V]\ENR�NRĔF]\�SU]\URVW�FDáNRZLWHM�ELRPD�
V\��Z�RGUyĪQLHQLX�RG�F]HUHPFK\�DPHU\NDĔVNLHM��NWyUD�]ZLĊNV]D�ELRPDVĊ�SU]H]�FDá\�RNUHV�
ZHJHWDF\MQ\��

=DREVHUZRZDQ\� IDNW� X]\VNDQLD� SU]H]� F]HUHPFKĊ�PQLHMV]HM�PDV\�Z�ZDUXQNDFK� VLOQH�
JR�RFLHQLHQLD�MHVW�]ELHĪQ\�]�ZF]HĞQLHMV]\PL�GRQLHVLHQLDPL��&ORVVHW�.RSS�L�LQ���������D�W\P�
VDP\P�ZVSLHUD�KLSRWH]Ċ�R�PRĪOLZRĞFL�UHGXNFML�G\QDPLNL�QDWXUDOQHJR�RGQRZLHQLD�F]HUHP�
FK\�Z�GU]HZRVWDQDFK�SRSU]H]�]DFLHQLDQLH�GQD� ODVX� �5XWNRZVNL� L� LQ���������:� WDNLFK�ZD�
UXQNDFK�GąE�EH]V]\SXáNRZ\�PD�V]DQVĊ�GRUyZQDü�F]HUHPV]H��D�QDZHW�RVLąJQąü�Z]URVWRZą�
SU]HZDJĊ��IRW������

:]URVW�Z�ZDUXQNDFK�NRQNXUHQFML�QHJDW\ZQLH�ZSá\ZD�QD�RED�JDWXQNL��'RGDQLH�GR�VXE�
VWUDWX�OLĞFL�F]HUHPFK\�QLZHOXMH�WHQ�HIHNW��3U]\SXV]F]DOQLH�SRGREQH�]MDZLVNR�PRĪH�Z\VWĊSR�
ZDü�Z��Z�GU]HZRVWDQLH��JG]LH�ĞFLyáND�]�OLĞFL�F]HUHPFK\�SHáQLáDE\�UROĊ�UHJXODWRUD�Z]URVWX��
&]HUHPFKĊ�SRGHMU]HZD�VLĊ�R�DOOHORSDW\F]QH�RGG]LDá\ZDQLH�QD�LQQH�JDWXQNL��'URJRV]HZVNL�
L�%DU]GDMQ�������� MHGQDN�XMHPQH�RGG]LDá\ZDQLH�]RVWDáR�VWZLHUG]RQH� MHG\QLH�QD�SRGVWDZLH�
GRĞZLDGF]HQLD�]�HNVWUDNWDPL�]�OLĞFL�F]HUHPFK\��NWyUH�KDPRZDá\�NLHáNRZDQLH�QDVLRQ�VRVQ\�
]Z\F]DMQHM��:\QLNL� QDV]\FK� EDGDĔ� VXJHUXMą�� ĪH� ĞZLHĪH� OLĞFLH� F]HUHPFK\�� NWyUH� SRGOHJDMą�
QDWXUDOQ\P�SURFHVRP�UR]NáDGX�PRJą�SRZRGRZDü�HIHNW�QDZRĪHQLRZ\��NWyU\�Z�RNUHVLH�VH�
]RQRZHJR�GRĞZLDGF]HQLD�SU]HZDĪD�QDG�SRWHQFMDOQ\P��QHJDW\ZQ\P�HIHNWHP�DOOHORFKHPLF]�
Q\P��=�GUXJLHM� VWURQ\�� QD�REHFQ\P�HWDSLH�EDGDĔ�QLH�Z\NOXF]DP\�SR]\W\ZQHJR�G]LDáDQLD�
DOOHORSDW\F]QHJR�� FKRFLDĪ� PRĪH� RQR� E\ü� NUyWNRWUZDáH��:LHOROHWQLD� DNXPXODFMD� Z� JOHELH�
VXEVWDQFML�]DZDUW\FK�Z�OLĞFLDFK�F]HUHPFK\�DPHU\NDĔVNLHM�PRĪH�GRSURZDG]Lü�GR�XMDZQLHQLD�
VLĊ�XMHPQHJR�RGG]LDá\ZDQLD�DOOHORSDW\F]QHJR��MHGQDN�WD�KLSRWH]D�QLH�]RVWDáD�SRWZLHUG]RQD��
=D�SR]\W\ZQ\P�HIHNWHP�DOOHORSDW\F]Q\P�SU]HPDZLD�DUJXPHQW��ĪH�URĞOLQ\�E\á\�QDZRĪRQH��
D�]DWHP�VXEVWDQFMH�RGĪ\ZF]H�]� UR]NáDGDMąF\FK�VLĊ� OLĞFL�F]HUHPFK\�QLH�E\á\�NRQLHF]QH�GR�
]DSHZQLHQLD�RSW\PDOQ\FK�ZDUXQNyZ�Z]URVWX��
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)RW�����'ąE�URVQąF\�Z�LQWHUDNFML�]�F]HUHPFKą�Z�ZDUXQNDFK����ĞZLDWáD�SHáQHJR
3KRWR����2DN�JURZLQJ�LQ�LQWHUDFWLRQ�ZLWK�EODFN�FKHUU\�LQ����OHYHO�RI�OLJKW

:QLRVNL
:�VLOQ\P�RFLHQLHQLX�GąE�EH]V]\SXáNRZ\�QLH�MHVW�]GRPLQRZDQ\�SU]H]�F]HUHPFKĊ�DPH�

U\NDĔVNą�L�PD�ZLĊNV]H�V]DQVH��DE\�NRQNXURZDü�]�QLą�R�ĞZLDWáR�Z�SRUyZQDQLX�GR�ZDUXQNyZ�
NRQNXUHQFML�PLĊG]\�W\PL�JDWXQNDPL�Z�ĞUHGQLP�RFLHQLHQLX�L�Z�ĞZLHWOH�SHáQ\P��

'RPLHV]ND�OLĞFL�F]HUHPFK\�DPHU\NDĔVNLHM�VSRZRGRZDáD�SUDZGRSRGREQLH�HIHNW�QDZR�
ĪHQLRZ\�� NWyU\� XMDZQLá� VLĊ� SRSU]H]� ]ZLĊNV]HQLH� FDáNRZLWHM� ELRPDV\� VLHZHN�GĊEX�EH]V]\�
SXáNRZHJR��1LH�PRĪQD�MHGQDN�Z\NOXF]\ü��ĪH�REVHUZRZDQD�VW\PXODFMD�SURGXNFML�ELRPDV\�
PRJáD�E\ü�VSRZRGRZDQD�SU]H]�UR]áRĪRQH�Z�JOHELH�]ZLą]NL�DOOHORSDW\F]QH��

3RG]LĊNRZDQLD
%DGDQLD�]RVWDá\�V¿QDQVRZDQH�Z�UDPDFK�JUDQWX�0LQLVWHUVWZD�1DXNL�L�6]NROQLFWZD�:\Ī�

V]HJR�QU�1�1������������$XWRU]\�DUW\NXáX�Vą�ZG]LĊF]QL�]D�SRPRF�WHFKQLF]Qą�G\SORPDQWRP�
.DWHGU\�+RGRZOL�/DVX��3DQL�8UV]XOL�0DFLHMHZVNLHM��3DQL�0DUFLH�6LHUDNRZVNLHM�L�3DQX�0D�
WHXV]RZL�&]HUQLDZVNLHPX�

(UQHVW�%LHOLQLV��3LRWU�5REDNRZVNL�����:Sá\Z�UyĪQ\FK�ZDUXQNyZ�RFLHQLHQLD���
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/LWHUDWXUD
'DQLHOHZLF]�:��������5R]VLHGOHQLH�F]HUHPFK\�DPHU\NDĔVNLHM��3UXQXV�VHURWLQD�(KUK���QD�WHUHQLH�QDGOH�

ĞQLFWZD�GRĞZLDGF]DOQHJR�=LHORQND��3UDFH�NRPLVML�QDXN�UROQLF]\FK�L�NRPLVML�QDXN�OHĞQ\FK��/;;9,,,��
������

'URJRV]HZVNL� %��� %DU]GDMQ�:�� ������:Sá\Z� HNVWUDNWyZ�ZRGQ\FK� ]� WNDQHN�3UXQXV� VHURWLQD� (KUK�� QD�
NLHáNRZDQLH�QDVLRQ�3LQXV�VLOYHVWULV�/��3UDFH�NRPLVML�QDXN�UROQLF]\FK�L�NRPLVML�QDXN�OHĞQ\FK��/9,,,��
������

&ORVVHW�.RSS�'���&KDEUHULH�2���9DOHQWLQ�%���'HODFKDSHOOH�+���'HFRFT�*��������:KHQ�2VNDU�PHHWV�$OLFH��
'RHV� D� ODFN� RI� WUDGH�RII� LQ� U�.�VWUDWHJLHV�PDNH�3UXQXV� VHURWLQD� D� VHFFHVVIXO� LQYDGHU� RI� (XURSHDQ�
IRUHVW"�)RUHVW�(FRORJ\�DQG�0DQDJHPHQW��������������

&RUQHOLVVHQ�-��+��&���/DYRUHO�6���*DUQLHU�(���'tD]�6���%XFKPDQQ�1���*XUYLFK�'��(���HW�DO��������+DQGERRN�
RI�SURWRFROV�IRU�VWDQGDUGLVHG�DQG�HDV\�PHDVXUHPHQW�RI�SODQW�IXQFWLRQDO�WUDLWV�ZRUOGZLGH��$XVWUDOLDQ�
-RXUQDO�RI�%RWDQ\�������������

+XQW�5��������3ODQW�*URZWK�&XUYHV��7KH�)XQFWLRQDO�$SSURDFK�WR�3ODQW�*URZWK�$QDO\VLV��(GZDUG�$UQROG��
/RQGRQ�

.RZDOVNL�0��������/LSD�L�F]HUHPFKD�DPHU\NDĔVND�Z�SU]HNV]WDáFDQLX�VLHGOLVND�ERUyZ�VRVQRZ\FK��:Sá\Z�
JRVSRGDUNL�OHĞQHM�QD�ĞURGRZLVNR��6HPLQDULXP�QDXNRZH��6ĊNRFLQ�������OLVWRSDGD���������������

5XWNRZVNL�3���0DFLHMHZVND�5XWNRZVND�,���àDEĊG]ND�0��������:áDĞFLZ\�GREyU�VNáDGX�JDWXQNRZHJR�GU]H�
ZRVWDQyZ�MDNR�MHGHQ�]H�VSRVREyZ�ZDONL�]�F]HUHPFKą�DPHU\NDĔVNą��3UXQXV�VHURWLQD�(KUK����6LOYDUXP�
&ROHQGRUXP�5DWLR�HW�,QGXVWULD�/LJQDULD�������������

*UDMHZVNL�6���-DQNRZVNL�.���/LF]QLHUVNL�0��������&]HUHPFKD�DPHU\NDĔVND�3UXQXV�VHURWLQD�(KUK��Z�SRO�
VNLFK�ODVDFK�QD�SU]\NáDG]LH�GU]HZRVWDQyZ�QDGOHĞQLFWZD�GRĞZLDGF]DOQHJR�=LHORQND�RUD]�QDGOHĞQLFWZD�
SDĔVWZRZHJR� 6]XELQ��:\ĪV]D� 6]NRáD� =DU]ąG]DQLD� ĝURGRZLVNLHP�Z�7XFKROL�� =DU]ąG]DQLH� RFKURQą�
SU]\URG\�Z�ODVDFK��7RP�,9��������

(UQHVW�%LHOLQLV��3LRWU�5REDNRZVNL��%DUWRV]�%XáDM
8QLZHUV\WHW�3U]\URGQLF]\�Z�3R]QDQLX��

.DWHGUD�+RGRZOL�/DVX��
=DNáDG�(NRORJLF]Q\FK�3RGVWDZ�+RGRZOL�/DVX
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