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3UHSDUDWLRQ�RI�2UJDQLF�&RPSRVW�IURP�.LWFKHQ�:DVWH�DQG�LWV�(IILFLHQF���
0DQDJLQJ�:DVWH�DW��RXVH��ROG�/HYHO

�RORQ��KDXU�D���.LQMDO�8SDGK�D��

�EVWUDFW

&RPSRVWLQJ� LV� RQH� RI� WKH� IHDVLEOH� ZDVWH� GLVSRVDO� PHWKRGV� XVHG� E�� PXQLFLSDO�
FRUSRUDWLRQV��7KLV�VWXG��ZDV�DLPHG�WR�DVVHVV�WKH�XVH�RI�NLWFKHQ�ZDVWH�LQ�KRPH�FRPSRVWLQJ��
ZKLFK�FDQ�EH�XVHG�LQ�KRPH�JDUGHQV�DV�SODQW�IHUWLOL]HU��ZKLFK� LV�PRUH�HFRQRPLFDO�DQG�
QRQ�KD]DUGRXV�WKDQ�FRPPHUFLDO�FKHPLFDO�IHUWLOL]HUV��6ROLG�ZDVWH�OLNH�YHJHWDEOH�VFUDSV��
IUXLW�SHHOV�� WLVVXHV�� QHZVSDSHUV�� GU�� OHDYHV� DQG� WZLJV�ZHUH�XVHG�DV� UDZ� PDWHULDOV� IRU�
FRPSRVWLQJ�LQ�D�SODVWLF�EDJ�DQG�EXFNHW��$�SODQW�JURZWK�VWXG��ZDV�FDUULHG�RXW�WR�FKHFN�
the�ef�ciency�of�compost�in�plants.�Plant�with�compost�from�plastic�bucket�shows�the�
highest� ef�ciency� compared� to� other.� We� performed� different� tests� to� estimate� the�
SK�VLR�FKHPLFDO� SURSHUWLHV�RI� FRPSRVW�DQG� VKRZHG� WKDW� WKH�SUHSDUHG� FRPSRVW� ZDV�D�
GDUN�EURZQ�FRORU��7RWDO�&��1�UDWLR�ZDV�����������DQG�����LQ�VDPSOH����VDPSOH���DQG�FRQWURO��
UHVSHFWLYHO���7KH�S+�RI�WKH�FRPSRVW�ZDV�DONDOLQH�DIWHU�WZR�PRQWKV�RI�FRPSRVWLQJ��7KH�
UHVXOWV�UHYHDOHG�WKDW�FRPSRVW�LQ�SODVWLF�EDJ�KDV�OHVV�QXWULHQW�FRQWHQW��1XWULHQW�ORVV�FDQ�EH�
a�signi�cant�drawback�of�home�composting.

.H�ZRUGV�� &RPSRVWLQJ�� 3ODVWLF� %DJ�� 3ODQW� *URZWK� VWXG��� 3K�VLR�&KHPLFDO�
3URSHUWLHV��1XWULHQW�/RVV�

�RZ�WR�FLWH�WKLV�DUWLFOH�

'RORQ�'KDXU�D��.LQMDO�8SDGK�D��3UHSDUDWLRQ�RI�2UJDQLF�&RPSRVW�IURP�.LWFKHQ�:DVWH�DQG�LWV�(IILFLHQF���0DQDJLQJ�:DVWH�DW�
+RXVH�+ROG�/HYHO��-�0LFURELRO�5HODW�5HV�������������������

-RXUQDO�RI�0LFURELRORJ��DQG�5HODWHG�5HVHDUFK
9ROXPH����1XPEHU����-DQXDU����-XQH�����

'2,��KWWS���G[�GRL�RUJ����������MPUU������������������
2U����DO��UW�FO�

,1752�8&7,21

6ROLG� ZDVWH� PDQDJHPHQW� LQ� PHWURSROLWDQ� FLWLHV�
LV� EHFRPLQJ� D� FKDOOHQJLQJ� WDVN� IRU� DXWKRULWLHV�

GXH� WR� LQFUHDVLQJ� ZDVWH� JHQHUDWLRQ� DQG� LWV� FRVW�
RI� PDQDJHPHQW�� 1HDUO�� ������� RI� WRWDO� ZDVWH� LV�

�XWKRU� �IILOLDWLRQ�� �6WXGHQW�� �$VVLVWDQW� 3URIHVVRU�
'HSDUWPHQW� RI� %LRFKHPLVWU�� DQG� %LRWHFKQRORJ��� 6W��
;DYLHUV� &ROOHJH� �$XWRQRPRXV��� $KPHGDEDG� ��������
*XMDUDW��,QGLD�

&RUUHVSRQGLQJ� �XWKRU�� .LQMDO� 8SDGK�D���
$VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI� %LRFKHPLVWU�� DQG�
%LRWHFKQRORJ��� 6W�� ;DYLHUV� &ROOHJH� �$XWRQRPRXV���
$KPHGDEDG���������*XMDUDW��,QGLD�

(�PDLO��NLQMDO�XSDGK�D�#V[FD�HGX�LQ

5HFHLYHG�RQ���������������������FFHSWHG�RQ������������

KRXVH�KROG� ZDVWH�� 7KHUH� ZHUH� FKDQFHV� WKDW� ZKHQ�
one�throws�this�garbage,�it�ends�up�in�the�land�lls,�
WDNLQJ� XS� URRPV� DQG� SROOXWLQJ� WKH� HQYLURQPHQW��
:DVWHV�DUH�RIWHQ�PDQDJHG�LPSURSHUO���H�J���ZDVWHV�
ZHUH� GXPSHG� E�� WKH� URDGVLGHV�� GLVSRVHG� RI� LQ�
ULYHUV�RU�RFHDQV�DQG�GLUHFWO��EXUQW��7KHVH�SUDFWLFHV�
GUDZ� XQZDQWHG� EUHHGLQJ� RI� SHVWV� DQG� LQVHFWV��
UHOHDVLQJ� KDUPIXO� JDVHV� DQG� RIIHQVLYH� RGRUV� WKDW�
FRQWULEXWH� WR� JOREDO� ZDUPLQJ�� 7KLV� JDUEDJH� FDQ�
LV� XVHG� IRU� KRPH� FRPSRVWLQJ� SXUSRVHV� UDWKHU�
WKDQ� GXPSLQJ�� +RPH� FRPSRVWLQJ� LV� WKH� SURFHVV�
RI� XVLQJ� WKH� KRXVH�KROG� ZDVWH� WR� PDNH� FRPSRVW�
DW�KRPH��0DWHULDOV� OLNH� IRRG�VFUDSV��YHJHWDEOHV�RU�
IUXLW� SHHOV�� FDUGERDUGV� DQG� WLVVXHV� ZHUH� RUJDQLF�
ZDVWH�JHQHUDWHG�DW�KRPH�ZKLFK�FDQ�EH�ELRORJLFDOO��
GHFRPSRVHG�� +RPH� FRPSRVWLQJ� FDQ� EH� SUDFWLFHG�
ZLWKLQ�KRXVH�KROG�IRU�YDULRXV�DGYDQWDJHV��VXFK�DV�
UHGXFLQJ�WKH�ZDVWH�GLVSRVDO�FRVW��D�FRQYHQLHQW�ZD��
WR�KDQGOH�ZDVWH�DQG�D�IUHH�VRLO�DPHQGPHQW�
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7KH�ZDVWH�SURGXFHG�GRHVQ�W�KDYH�SURSHU�GLVSRVDO�
DQG� DV� RI� WRGD��� VROLG� ZDVWH� LV� XVXDOO�� GXPSHG�
DQG�FRQWDLQV�PDQ��WR[LF�VXEVWDQFHV��7KLV�SUREOHP�
FDQ�EH�VXEVWLWXWHG�E��FRPSRVWLQJ��ELRGHJUDGDWLRQ�
DQG� ELRUHPHGLDWLRQ�� %LRWHFKQRORJLFDO� PHWKRGV�
FDQ� EH� XVHG� LQ� WKH� DGYDQFHPHQW� RI� VROLG� ZDVWH�
PDQDJHPHQW�� 7KH� LQFUHDVHG� SRSXODWLRQ� OHDGV� WR�
D� GUDVWLF� LQFUHDVH� LQ� ZDVWH� SURGXFWLRQ�� DIIHFWLQJ�
VRFLHW�� �/DJHUNYLVW� DQG� 'DKOHQ�� ������� 7KH�
LPSRUWDQFH� RI� ZDVWH� PDQDJHPHQW� FDQQRW� EH�
QHJOHFWHG�� ,PSURSHU� ZDVWH� PDQDJHPHQW� DQG�
GLVSRVDO� DIIHFW� KXPDQV� DQG� WKH� HQYLURQPHQW��
�7�� 2GRQNRU� H�� DO�� ������ D� VWXG�� DVVHVVLQJ� VROLG�
ZDVWH�PDQDJHPHQW�DPRQJ�KRXVH�KROGV� LQ�D� ODUJH�
*KDQDLDQV�GLVWULFW��7KH��VHOHFWHG�WKURXJK�UDQGRP�
VDPSOLQJ�� FOXVWHU� DQG� V�VWHPDWLF� VDPSOLQJ� RI� ����
IRU� WKH� VWXG���5HVXOWV� LQGLFDWH� WKDW� WKH�FRPPXQDO�
ZDVWH�FROOHFWLRQV�ELQV�ZHUH�IDU�IURP�WKH�KRPHV�DQG�
some� respondents� con�rmed� only� a� few� garbage�
ELQV�EHWZHHQ�������PLQXWHV�EHIRUH�WKH�UHIXVH�VLWH��
7KH� GLVWDQFH� EHWZHHQ� KRXVHV� DQG� WKH� GLVSRVDO�
VLWH� LV� DURXQG����� KUV�� �7��2GRQNRU� H�� DO��������� ,Q�
FRQFOXVLRQ��ELQV�ZHUH�IHZ�LQ�WKH�FRPPXQLW���ZKLFK�
OHDGV�WR�LPSURSHU�ZDVWH�FROOHFWLRQ�

6DJR�EDUN�ZDVWH�LV�DEXQGDQW�LQ�VDJR�SURFHVVLQJ��
WKLV� UHOHDVH� RI� ZDVWH� FDXVH� SROOXWLRQ� DQG� KDUPV�
DTXDWLF�OLIH���:DKL��5���%LGLQ��(�5���0RKDPHG�$VLI��
1�0��H��DO��������6DJR�%DUN�ZDVWH�XVHG�FRPSRVWLQJ�
WR� SURGXFH� FRPSRVW� IRU� DJULFXOWXUDO� SXUSRVHV��
7KH� SK�VLR�FKHPLFDO� DQG� SK�WRWR[LFLW�� RI� WKH�
SUHSDUHG�FRPSRVW�ZHUH� REVHUYHG� WR� EH�HYDOXDWHG�
DQG� DVVHVVHG� WRZDUGV� DURPDWLF� OHWWXFH� YLD� VHHG�
JHUPLQDWLRQ���:DKL��5���%LGLQ��(�5���0RKDPHG�$VLI��
1�0�� H�� DO�� ������� 7KH� UHVXOWV� VKRZ� WKH� FRPSRVW�
FRORU�ZDV�GDUN�EURZQ��7RWDO�&��1�REVHUYHG��������
13.38,4.91�during�the��rst,�second�and�third�months�
UHVSHFWLYHO��� 7KH� S+� ZDV� DONDOLQH� DIWHU� WKUHH�
PRQWKV�� 7KH� *,� IRU� VWXGLHV� YHJHWDEOHV� ZDV� PRUH�
than�100%�after��ve�days�after�germination.

7LTXLD�� 6��� 5LFKDUG�� 7�� �� +RQH�PDQ�� 0�� ������
VWXGLHG� WKH� ORVV� RI� QXWULHQWV� LQ� FRPSRVWLQJ�

'RORQ�'KDXU�D��.LQMDO�8SDGK�D��3UHSDUDWLRQ�RI�2UJDQLF�&RPSRVW�IURP�.LWFKHQ�:DVWH�DQG��
LWV�(IILFLHQF���0DQDJLQJ�:DVWH�DW�+RXVH�+ROG�/HYHO

SURFHVV�LQ�WKHLU�UHVHDUFK�DUWLFOH��+RRS�PDQXUH�ZDV�
FRPSRVWHG�LQ�ZLQGURZV�ZLWK�QLWURJHQ�PDVV�EDODQFH�
GXULQJ� WKH� IHHGLQJ� SURFHVV�� 7UHDWPHQWV� LQFOXGH�
ZLWK�DQG�ZLWKRXW�WXUQLQJ�DQG�PDQXUH�VSUHDGHU��,W�
UHVXOWHG�LQ�JUHDWHU�&��.�DQG�1D�ORVVHV�LQ�WKH�WXUQHG�
ZLQGURZ�WUHDWPHQW��&�KDV�D�KLJKHU�ORVV�LQ�WXUQLQJ�
ZLQGURZV��ZKHUHDV�WKH�QLWURJHQ�ORVV�GRHV�QRW�DIIHFW�
WXUQLQJ�� %XW� WKH� FRPSRVWLQJ� LQ� WKH� ZLQGURZ� ZDV�
IDVWHU�WKDQ�ZLWKRXW�WXUQLQJ��,W�ZDV�IRXQG�WKDW�D�ORZ�
&��1�UDWLR�GXULQJ�LQLWLDO�FRPSRVWLQJ�DIIHFWV�QXWULHQW�
FRQWHQW��3��.�DQG�1D�ORVV�ZHUH�KLJK�GXH�WR�UXQ�RII�
DQG� OHDFKLQJ� IURP� WKH� KRRS� PDQXUH�� 1XWULHQW�
ORVV� GXH� WR� YRODWLOL]DWLRQ�� UXQ�RII� DQG� OHDFKLQJ�
during� compost� may� signi�cantly� contribute� to�
JURXQGZDWHU�SROOXWLRQ��&RPSRVWLQJ�LV�D�VXVWDLQHG�
WHFKQRORJ���WKRXJK�LW�KDV�PDQ��VKRUWFRPLQJV�WKDW�
have�reduced�its�usage�and�ef�ciency,�such�as�low�
QXWULHQW�� RGRU� SURGXFWLRQ�� SDWKRJHQ� GHWHFWLRQ�
DQG� OHQJWK��SURFHVV�GXUDWLRQ��&RPSRVWLQJ�FDQ�EH�
KHOSIXO�LQ�DJULFXOWXUH��EXW�WKH�RQO��FKDOOHQJH�LV�WKH�
ORQJ� GXUDWLRQ�� 7KH�� GLVFXVV� PHWKRGV� RI� SURSHU�
ZDVWH� PDQDJHPHQW�� ORQJ�GXUDWLRQ� FRPSRVWLQJ�
DQG� WKH� UHDVRQ� EHKLQG� WKHP�� 7KH� GHYHORSPHQW�
RI� RGRU� WUDSSLQJ� WHFKQLTXHV�� H[WUDFWLRQ� RI� PRQR�
IHUWLOL]HUV� IURP� FRPSRVW�� WHVWV� IRU� KHDY�� PHWDOV�
DQG�SDWKRJHQV�WKURXJK�VWULSV��$FWLYDWRUV�DQG�VORZ�
GHJUDGDEOH�UDZ�PDWHULDOV��ZKHQ�DGGHG�WR�FRPSRVW��
VKRZ� LPSURYHPHQW� LQ�FRPSRVW�V�QXWULHQW� TXDOLW���
7KHVH� DLG� LQ� WKH� HQKDQFHPHQW� RI� FRPSRVWLQJ�
TXDOLW����$�LODUD�H��DO�������

0�7(5,�/6��1��0(7�2�6

6ROLG� ZDVWH� OLNH� YHJHWDEOH� VFDUSV�� IUXLW� SXOS�
DQG� SHHOV�� FRIIHH� RU� WHD� EDJV�� WZLJV� DQG� IUHVK�
DQG� GU�� OHDYHV�ZHUH�FROOHFWHG� IRU� UDZ� PDWHULDO� LQ�
FRPSRVWLQJ�7ZR�GLIIHUHQW�FRQWDLQHUV�ZHUH�VHOHFWHG��
SODVWLF�EDJ�DQG�EXFNHW�WKDW�ZHUH�DYDLODEOH�DW�HYHU��
KRXVH�KROG�DV�D�JDUEDJH�ELQV��,W�LV�FKHDS��UHTXLUHV�
QR�WRROV�DQG�LV�UHXVDEOH��3KRWRJUDSKV�RI�FRQWDLQHUV�
are�depicted�in��g.�1.

� D�� E�

)LJ�����FRQWDLQHU���D��SODVWLF�EDJ�E��SODVWLF�EXFNHW
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�'RORQ�'KDXU�D��.LQMDO�8SDGK�D��3UHSDUDWLRQ�RI�2UJDQLF�&RPSRVW�IURP�.LWFKHQ�:DVWH�DQG��
LWV�(IILFLHQF���0DQDJLQJ�:DVWH�DW�+RXVH�+ROG�/HYHO

3UHSDUDWLRQ�RI�FRPSRVW

6WHS� ��� 6HWWLQJ� WKH� FRQWDLQHU� SODVWLF� EDJ� DQG�
ELQ�ZHUH�VHOHFWHG�ZLWK�GHVLUDEOH�VL]H�DQG�KROGLQJ�
FDSDFLW��� 7KHVH� WZR� FRQWDLQHUV� ZHUH� ORFDWHG� LQ�
D�GU��DQG� VKDG�� VSRW�� 6WHS� ���0DWHULDO� JDWKHULQJ��
WKH� QH[W� VWHS� LQ� KRPH� FRPSRVWLQJ� ZDV� WR� JDWKHU�
WKH� ZDVWH� IRU� WKH� FRPSRVW� OD�HUV�� 7KHVH� ZHUH� WHD�
EDJV��VKUHGGHG�SDSHUV��WLVVXHV��YHJHWDEOHV�DQG�IUXLW�
VFUDSV��7R�PDLQWDLQ�D�SURSHU�&�1�UDWLR��FROOHFWLQJ���
SDUWV�RI�EURZQ�PDWWHU�WR�RQH�SDUW�RI�JUHHQ�FRPSRVW�
PDWWHU� LV� DGYLVDEOH�� 6KUHGGLQJ� DQG� FXWWLQJ� WKH�
PDWHULDOV� EHIRUH� DGGLQJ� WKHP� WR� FRQWDLQHUV� DLG�
LQ� IDVWHU� GHFRPSRVLWLRQ�� 6WHS� ��� 0DWHULDOV� ZHUH�
DGGHG�WR�WKH�ELQ��6WDUWLQJ�ZLWK�D�OD�HU�RI�GU��OHDYHV��

VRPH�ZDWHU�ZDV�DGGHG� WR�PRLVWHQ�DQG�WKHQ�VRPH�
IUHVK� OHDYHV� DQG� WRS� VRLOV� ZHUH� DGGHG�� &RYHU� WKH�
FRQWDLQHUV� �SODVWLF� EDJ� DQG� ELQ�� ZLWK� SODVWLF� EDJ��
7KHUH� ZHUH� QR� KROHV� LQ� WKH� ELQ�� WKXV�� KROHV� ZHUH�
FUHDWHG�LQ�WKHP�WR�FRYHU�IRU�DHUDWLRQ�DQG�GUDLQDJH��
6WHS� ��� PDLQWHQDQFH� VLQFH� ZH� ZHUH� IROORZLQJ�
DHURELF� FRPSRVWLQJ�� LW� UHTXLUHV� D� ODUJH� FRQWDLQHU�
DQG�HVVHQWLDO�WXUQLQJ�RI�WKH�SLOH�LQ�LQWHUYDOV�

The�ef�ciency�of�compost�through�plant�growth

:H� FRQGXFWHG� WKUHH� VHSDUDWH� SODQW� JURZWK�
VWXGLHV� WR� FRPSDUH� KRZ� WKH� SUHSDUHG� FRPSRVWV�
IURP�GLIIHUHQW�FRQWDLQHUV�DIIHFW�SODQW�JURZWK�ZKHQ�
XVHG�DV�IHUWLOL]HU�IRU�WKH�VRLO�

)LJ�����ODEHOHG�SRWV

0DODEDU� VSLQDFK� RU� %DVHOOD� DOED�� FRPPRQO��
NQRZQ� DV� SRL� SODQWV� VHHGV�� ZHUH� VRZQ� LQ� SRWV�� ,W�
LV�DQ�HGLEOH�IDVW�JURZLQJ�YLQH�WKDW�WDVWHV�VRPHZKDW�
OLNH� VSLQDFK�� ,Q� VXPPHU�� WKHVH� SODQWV� JURZ� ZHOO��
ZKLOH� LQ� FROGHU� FOLPDWHV�� JURZWK� VORZGRZQ� DQG�
EXUJXQG�� EXGV� DSSHDU��7KUHH� VHSDUDWH�SRWV�ZHUH�
ODEHOHG��VXFK�DV�SRW���������KDYLQJ�GLIIHUHQW�SUHSDUHG�
FRPSRVW��,Q�SRW����ZH�DGGHG�����FRPSRVW��SUHSDUHG�
LQ�WKH�EDJ��DQG�����JDUGHQ�VRLO��LQ�SRW����ZH�DGGHG�
���� FRPSRVW� �SUHSDUHG� LQ� WKH� EXFNHW�� DQG� ����
JDUGHQ�VRLO�� ODVW�� SRW��� ZDV� NHSW� DV�FRQWURO� ZKLFK�
KDG�RQO��JDUGHQ�VRLO��6HHGV�ZHUH�VRZQ������LQFKHV�
GHHS��XVXDOO���VHHGV�WDNH�������GD�V�WR�JHUPLQDWH��
)RU� EHWWHU� JURZWK�� LW� QHHGV� D� S+� EHWZHHQ� ���� WR�
�����WKH��ZHUH�ZDWHULQJ�WKH�SODQW�UHJXODUO��WR�NHHS�
WKH� VRLO� PRLVW�� 'DWD� ZHUH� DQDO�]HG� VWDWLVWLFDOO���
3ODQW� KHLJKW�� LQWHUQRGDO� OHQJWK� DQG� OHDI� FRXQWV�
ZHUH�SODQW�JURZWK�SDUDPHWHUV�WKDW�ZHUHPHDVXUHG�
DIWHU� JHUPLQDWLRQ� IURP� GLIIHUHQW� SRWV�NHHSLQJ�
DOO� WKH� SRWV� LQ� WKH� VDPH� VHWWLQJ� WR� PLQLPL]H� DQ��
YDULDWLRQ�LQ�WHPSHUDWXUH�� OLJKWLQJ��SHVWV�DQG�RWKHU�
HQYLURQPHQWDO�IDFWRUV��7KH�VWDJHV�RI�SODQW�JURZWK��
IURP�JHUPLQDWLRQ�WR�HORQJDWLRQ��KDYH�EHHQ�VKRZQ�
in��g.�3. )LJ�����6WDJHV�RI�SODQW�JURZWK
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3K�VLR�FKHPLFDO�WHVW�RQ�SUHSDUHG�FRPSRVW from�6.7� in� the��rst�month� to�8.3� in�the�mid-third�
PRQWK�RI�FRPSRVWLQJ��$�QRUPDO�S+�PHDVXUHPHQW�
IRU� FRPSRVW� LV� EHWZHHQ� ������ EHFDXVH� RI� WKH� ORZ�
acidi�cation;�the�microbes�will�be�active�as�it�related�
WR�DQ�DQDHURELF�FRQGLWLRQ�LQVLGH�WKH�FRPSRVW

3ODQW�JURZWK�VWXG�

7KH�JUDSK�VKRZV�KRZ�SODQW�KHLJKW�FKDQJHV�ZLWK�
WLPH���,Q�RUDQJH��WKH�VWUDLJKW�OLQH�JUDSK�REWDLQV�IRU�
WKH� SODQW� LQ� SRW� ��� ZKHUHDV� SODQWV� LQ� SRW� �� DQG� ��
�EOXH�DQG�JUH���VKRZ�VWUDLJKW�OLQHV��EXW�LW�EHFRPHV�
uniform�after� time.�Not� any� signi�cant�difference�
LQ�KHLJKW�

)LJ�����3DFNDJHG�VDPSOHV

��7HVWV� SHUIRUPHG� RQ� WKH� VDPSOH� IROORZHG�
VWDQGDUG� PHWKRGV� JLYHQ� LQ� 6FKHGXOH� �� ,9� >VHH�
FODXVH���K��DQG��T�@�3DUW���$�DQG�%�)&2�����

7KH� FROOHFWHG� VDPSOHV� SHUIRUPHG� SK�VLRORJLFDO�
SDUDPHWHUV� LQFOXGLQJ� RGRU�� QXWULHQW�FRQWHQW��EXON�
GHQVLW���HOHFWULFDO�FRQGXFWLYLW���&�1�UDWLR��S+�DQG�
SDWKRJHQLFLW��WHVWV��

5(68/76

&RPSRVW�SURFHVV

,Q��VW�ZHHN��6FUDSV�VWDUWHG�WR�SURGXFH�D�IRXO�VPHOO�
5HOHDVH� VRPH�DPRXQW� RI� ZDWHU�� ,Q� �UG�ZHHN�� VRPH�
EXJV�DQG�PLWHV�ZHUH�REVHUYHG�DQG�S+��ZDV�IRXQG�
WR� EH�VOLJKWO��DFLGLF� WR� QHXWUDO�� �WK�ZHHNV� 3LOH�ZDV�
VHWWOHG� GRZQ� IURP� LWV� RULJLQDO� KHLJKW�� 0RLVWXUH�
FRQWHQW� ZDV� KLJK�� �WK� ZHHN�� 0DJJRWV� DQG� ZRUPV�
ZHUH�REVHUYHG�DQG�S+��ZDV�IRXQG�WR�EH�WRR�QHXWUDO��
��WK�ZHHN�V� FRPSRVW� LV� D� OLWWOH� GXVW�� 1R� DPPRQLF�
VPHOO�SUHVHQW��EXW�MXVW�D�URWWHQ�XQSOHDVDQW�RGRU���WK�

ZHHN�FRPSRVW�KDG�D�WH[WXUH�OLNH�GDUN�VRLO�ZLWK�QR�
IRXO�RGRU�DQG�VPDOO�RUJDQLF�SLHFHV�REVHUYHG�

)LJ�����:HHNO��REVHUYDWLRQ�LQ�FRPSRVW

�/LWPXV� SDSHU� ZDV� XVHG� IRU� S+� GHWHUPLQLQJ�
GXULQJ�ZHHNO��UHFRUGV�DW�KRPH��7KH�S+�GHFUHDVHG�

�UDSK����3ODQW�UDWH�LQ�WKH�KHLJKW�RI�0DODEDU�VSLQDFK�SODQW

3RW�����FRPSRVW�IURP�EDJ

3RW�����FRPSRVW�IURP�EXFNHW

3RW�����VRLO�DV�FRQWURO

3RW� ��� VHHG� JHUPLQDWHIDVWHU� WKDQ� WKH� RWKHU� WZR�
SRWV�

7KH�JURZWK�UDWH�RI�WKH�SODQW�LQ�SRW���ZDV�EHVW�DV�
FRPSDUHG�WR�RWKHU�SODQWV�LQ�SRW����WKH�OHDYHV�ZHUH�
SDOHU�DQG��HOORZLVK

6WDWLVWLFDO� PHWKRGV� VWXGLHG� RWKHU� SDUDPHWHUV�
VXFK� DV� OHDI� FRXQW�� LQWHUQRGDO� OHQJWK� DQG� SODQW�
KHLJKW�� ,Q� WDEOH� ��� +R�� LQWHUQRGDO� OHQJWK� GRHV� QRW�
DIIHFW� SODQW� KHLJKW�� +$�� LQWHUQRGDO� OHQJWK� DIIHFWV�
SODQW� KHLJKW�� 7DEOH� D�� E� DQG� F� VKRZV� S�YDOXH�
EHWZHHQ� ������ S�� ������� ,QWHUIHUHQFH� WKDW� WKHUH� LV�
VROLG� HYLGHQFH� DJDLQVW� WKH� QXOO� K�SRWKHVLV�� 7KH�
statistically�signi�cant�value�of�p<�0.05�Elongation�
RI� LQWHUQRGHV� LQYROYHV� PDQ�� FHOO� GLYLVLRQV�
IROORZHG�E��FHOO�HORQJDWLRQ��$W� WKLV�SRLQW��JURZWK�

'RORQ�'KDXU�D��.LQMDO�8SDGK�D��3UHSDUDWLRQ�RI�2UJDQLF�&RPSRVW�IURP�.LWFKHQ�:DVWH�DQG��
LWV�(IILFLHQF���0DQDJLQJ�:DVWH�DW�+RXVH�+ROG�/HYHO
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LQ�WKLFNQHVV�LQYROYHV�VRPH�UDGLDO�FHOO�GLYLVLRQ�DQG�
FHOO�HQODUJHPHQW�

7DEOH����3ODQW�JURZWK�SDUDPHWHUV�LQ�WKH�GLIIHUHQW�SRWV�FRQWDLQLQJ�
FRPSRVW

3RW����

�D��RI�JURZWK �HLJKW�RI�SODQW�
�FP�

,QWHUQRGDO�OHQJWK�
�FP�

� � �

� � �

�� ��� �

�� ��� �

�� � ���

�� ��� ���

�� ��� ���

�� � ���

�� ��� ���

�� ��� ���

0HDQ ���� ����

WHVW�S�YDOXH ������

���

3RW����

�D��RI�JURZWK �HLJKW�RI�SODQW�
�FP�

,QWHUQRGDO�OHQJWK�
�FP�

� � �

� ��� �

�� ��� �

�� ��� ���

�� ��� ���

�� ��� ���

�� �� ���

�� �� ���

�� ���� ���

�� �� ���

0HDQ ��� ����

7HVW�S�YDOXH ������

�%�

3RW��

�D��RI�JURZWK �HLJKW�RI�SODQW�
�FP�

,QWHUQRGDO��
�FP�

� � �

� � �

�� � �

�� ��� �

�� ��� �

�� ��� ���

�� ��� ���

�� ��� ���

�� � ���

�� ��� ���

0HDQ ���� ����

7HVW�S�YDOXH ������

�&�

Results�show�that�compost�in�pot�2�signi�cantly�
DIIHFWV�WKH�JURZWK�RI�%DVHOOD�SURGXFLQJ�SODQWV�ZLWK�
EHWWHU� KHLJKW�� VRPH� OHDYHV�� LQWHUQRGHV� DQG� VWHPV��
7KXV�� FRPSRVW� SUHSDUHG� LQ� WKH� EXFNHW� KDV� WKH�
highest�ef�ciency.

3K�VLR�FKHPLFDO�DQDO�VLV
�DEO��&R�W���

'RORQ�'KDXU�D��.LQMDO�8SDGK�D��3UHSDUDWLRQ�RI�2UJDQLF�&RPSRVW�IURP�.LWFKHQ�:DVWH�DQG��
LWV�(IILFLHQF���0DQDJLQJ�:DVWH�DW�+RXVH�+ROG�/HYHO

7DEOH����3K�VLR�FKHPLFDO�SDUDPHWHUV�RI�SUHSDUHG�FRPSRVW

7HVWV��4XDOLW��FKDUDFWHULVWLFV� 6��
�&RPSRVW�IURP�SODVWLF�

EDJ�

6��
�&RPSRVW�IURP�SODVWLF�

EXFNHW�

6��
�6RLO�

5DQJH

RGRXU $EVHQFH�RI�IRXO�RGRXU $EVHQFH�RI�IRXO�RGRXU $EVHQFH�RI�IRXO�RGRXU $EVHQFH�RI�IRXO�RGRXU

FRORXU 'DUN�EURZQ�WR�EODFN 'DUN�EURZQ�WR�EODFN 'DUN�EURZQ�WR�EODFN 'DUN�EURZQ�WR�EODFN

3DUWLFOH�VL]H��
�SDVVHV�WKURXJK��PP�VLHYH��

����� ����� ����� $ERYH����

0RLVWXUH�� ���� �� ����� �����

%XON�GHQVLW��J�FP� ���� ���� ���� �/HVV�WKDQ����

&RQGXFWLYLW��GVP���LQ�����VRO ���� ���� ��� 1RW�PRUH�WKDQ����

S+�LQ�����VRO ��� ��� ��� �������

&�1�UDWLR ���� ���� ��� ������

7RWDO�RUJDQLF�FDUERQ� ���� ���� ���� ����

7RWDO�QLWURJHQ�DV�1�� ��� ��� ��� ��������

7RWDO�SKRVSKDWH�DV�3�2��� ��� ��� ��� ��������

7RWDO�SRWDVK�DV�.�2�� ��� ��� ��� ��������
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7KH�PRLVWXUH�FRQWHQW� RI�DOO� VDPSOHV�ZDV�EHORZ�
WKDQ�UDQJH��([FHVV�WXUQLQJ�DQG�KHDW�FDQ�PDNH�WKH�
PRLVWXUH� YDSRXULVHG� DQG� PDNH� WKH� FRPSRVW� GU��
DQG�KDUG��7RWDO�RUJDQLF�FDUERQ�FRQWHQW�ZDV�EHORZ�
WKH�UDQJH��6DPSOH���KDV�OHVV�SKRVSKDWH�DQG�SRWDVK�
SHUFHQWDJH�WKDQ�RWKHU�VDPSOHV��6DPSOH���KDG� OHVV�
QLWURJHQ�FRQWHQW��5HVXOWV�VKRZ�WKDW�FRQWURO�KDG�WKH�
KLJKHVW�QXWULHQW�FRQWHQW�IROORZHG�E��VDPSOH���DQG�
ODVWO��E��VDPSOH���

�,6&866,21

0RLVWXUH� FRQWHQW� PD�� EH� ORZ� GXH� WR� H[FHVVLYH�
WXUQLQJ��ZKLFK�UHVXOWV� LQ�GU�LQJ�RXW��%HORZ�UDQJH�
PD�� OLPLW� WKH�DFWLYLW��RI�PLFUREHV�DQG� LI� WKH�KLJK�
UHVXOW� LQ� DQDHURELF� SURFHVV� DQG� IRXO� VPHOOLQJ��
$QDHURELF� SURFHVV� ZLOO� SURGXFH�PHWKDQH� JDV� DQG�
K�GURJHQ�VXOSKLGH��ZKLFK�ZHUH�JUHHQKRXVH�JDVHV��
WKXV�� WKH�� VKRXOG� PRQLWRU� ZHOO�� 0RLVWXUH� FDQ� EH�
PDLQWDLQHG� E�� LI� FRPSRVW� LV� WRR� VRJJ��� DGGLQJ�
VRPH�GU��OHDYHV�RU�SDSHU�ZDVWH�DQG�LI�LW�LV�WRR�GU���
VSULQNOH�VRPH�ZDWHU�DQG�WXUQ�LW�ZHOO��7HTXLOD�H��DO��
IRXQG�WKDW�PRLVWXUH�ZDV�OHVV�LQ�KRRS�PDQXUH�GXH�
WR�PRLVWXUH�VRDN�XS�LQ�EHGGLQJ�DQG�1��ORVVHV�LQ�WKH�
GHHS� EHGGHG� KRRS� ZHUH� WKH� OHDGLQJ� FDXVH� RI� JDV�
HPLVVLRQ�� �7KHORVHQ� H�� DO��� ������ *URHQ� HVWHLQ� DQG�
9DQ�)DDVVHQ���������'HZHV�������� UHSRUWHG�WKDW�1�
ORVV�VWDUWV�LPPHGLDWHO��DIWHU�WKH�DQLPDO�ZDVWH�ZDV�
H[FUHWHG��$V� WKH�FRPSRVW�ZDV�VWRUHG� LQ�XQVHDOHG��
WKHUH� LV� SRWHQWLDO� IRU� OHDFKLQJ� DQG� YRODWLOL]DWLRQ�
ORVVHV�� 1XWULHQW� ORVV� PD�� EH� KDSSHQHG� GXH� WR�
OHDFKLQJ� RU� GU�LQJ� RXW� VLQFH� SRWDVVLXP� DQG�
SKRVSKRUXV� ZHUH� PLQLPDO� DQG� YXOQHUDEOH� WR�
YRODWLOL]DWLRQ�� 1LWURJHQ� LV� HVSHFLDOO�� VXVFHSWLEOH�
WR� YRODWLOL]DWLRQ� ZKHQ� DPPRQLXP� LV� WUDQVIRUPHG�
WR�DPPRQLD��6RPH�RI�WKH�1� ORVV�FDQ�EH�DWWULEXWHG�
to� microbial� denitri�cation� of� NO,� N2O� and� N2.�
�7KHORVHQ� H�� DO��� ������� &RQVLVWHQW� DQG� H[WHQVLYH�
DSSOLFDWLRQ� RI� RUJDQLF� FRPSRVW� PD�� OHDG� WR� WKH�
DFFXPXODWLRQ�RI�KHDY��PHWDOV�DQG�WR[LFLW���+HDY��
PHWDOV� FDQ� UHGXFH� VRLO� PLFURRUJDQLVPV�� JURZWK��
PRUSKRORJ�� DQG� PHWDEROLVP�� FRQVHTXHQWO��
DIIHFWLQJ�VRLO�IHUWLOLW���%UDJDWR�H��DO����������&KLURPD�
H�� DO��� ������ VXJJHVWHG� WKDW� UHJXODU� FRQVXPLQJ� RI�
KHDY�� PHWDOV� E�� SODQWV� FDQ� DIIHFW� HQYLURQPHQW�
DQG� KXPDQ� GXH� WR� DFFXPXODWLRQ� WKURXJK� IRRG�
FKDLQ��7KH��VXJJHVWHG�WKDW� OLPH��EDPERR�FKDUFRDO�
DQG� QDWXUDO� ]HROLWH� WHQGHG� WR� UHGXFH� DYDLODELOLW��
DQG� OHDFKDELOLW�� RI� KHDY�� PHWDOV�� �6LQJK� ��
.DODPGKDG�� ������ DGYLVHG� WKDW� EHIRUH� DGGLQJ�
composted� manure� in� agricultural� �elds;� metals�
VKRXOG�EH�DVVHVVHG��2GRXU� LV�RQH�RI� WKH�SUREOHPV�
LQ�FRPSRVWLQJ��VR�VRPH�RGRXU�WUDSSLQJ�GHYLFH�FDQ�
EH�EXLOW�LQ�WKH�FRQWDLQHU�

'1$� VHTXHQFLQJ� WHFKQLTXHV� HQDEOH� D� SURSHU�
XQGHUVWDQGLQJ�RI�PLFURELDO�EHKDYLRXU�DQG�HQ]�PH�
IXQFWLRQLQJ�LQ�FRPSRVWLQJ��0DMRU�IXQFWLRQ�RI�WKHVH�
HQ]�PHV�LQFOXGHG�LQ�ZDVWH�SURGXFWLRQ��JUHHQKRXVH�
JDV�SURGXFWLRQ�DQG�RGRXU�SURGXFWLRQ��7KH�DGGLWLRQ�
RI�EXONLQJ�DJHQWV�FDQ�SUHYHQW�QLWURJHQ�ORVV�LQ�WKH�
PDQXUH�FRPSRVWLQJ��3HDW�PRVV��ULFH�KXOO�ZDV�VRPH�
RI� EXONLQJ�DJHQWV�KDYH� EHHQ� XVHG� LQ�SDVW� DV� WKH��
KDYH�KLJK�ZDWHU�DQG�FDWLRQ�DEVRUSWLRQ�FDSDELOLW���
�%DUULQJWRQ�DQG�0RUHQR�������

&21&/86,21

+RPH�FRPSRVWLQJ�PD��EH�DQ�HIIHFWLYH�GLVSRVDO�
method,�but�nutrient�loss�is�a�signi�cant�drawback�
RI� KRPH� FRPSRVWLQJ� DV� PRVW� RI� WKH� QXWULHQWV��
HVSHFLDOO��1��LV�ORVW�GXULQJ�WKH�FRPSRVWLQJ�SHULRG��
$PRQJ� WKH� WZR� FRPSRVWV�� FRPSRVW� SUHSDUHG�
in� a� plastic� bin� shows� the� highest� ef�ciency� in�
SK�VLR�FKHPLFDO� SURSHUWLHV� DQG� WKLV� FRPSRVW�
has� a� signi�cant� positive� effect� on� the� growth� of�
%DVHOOD� $OED�� ,W� FRQFOXGHG� WKDW� KRPH� FRPSRVWLQJ�
FDQ� KHOS� WR� HQVXUH� HQYLURQPHQWDO� VXVWDLQDELOLW��
VLQFH�LW�ORZHUV�WKH�ZDVWH�GLVSRVDO�FRVW�DQG�JLYHV�D�
VRLO�DPHQGPHQW�WKDW�FDQ�EH�XVHG�LQ�KRPH�JDUGHQ��
WKHUHIRUH�VDYLQJ� WKH�FRVW�RI�H[WHUQDO� IHUWLOL]HUV� IRU�
SODQWV��7KLV�FRPSRVW�ZLOO�LQFUHDVH�WKH�ODQG�V�KHDOWK��
SURGXFWLYLW��DQG�EHDXW��

� +RPH� FRPSRVWLQJ� FDQ� EH� D� VROXWLRQ� WR� HYHU��
FRPPXQLW��V� VROLG�ZDVWH�PDQDJHPHQW�� 2XU� ORQJ�
WHUP�JRDOV�LQFOXGH�D�VWXG��RQ�PLFURELDO�DFWLYLWLHV�LQ�
FRPSRVW��OLPLWDWLRQV�RI�FRPSRVLQJ�DQG�LWV�VROXWLRQ��
)XWXUH� SODQV� LQFOXGH� D� VRFLHW�� FRPSRVWLQJ� SODQ�
LQ� ZKLFK� RUJDQLF� ZDVWH� IURP� HYHU�� KRXVH�KROG�
FDQ�EH�FRQYHUWHG� LQWR�FRPSRVW�WKDW�FDQ�EH�UHXVHG�
LQ� KRPH� JDUGHQV� DQG� H[FHVV� FDQ� EH� VROG� LQ� WKH�
PDUNHW��+HUH�HDFK�KRXVH� FDQ�JHW��� UXSHH�SHU�GD��
JLYLQJ�RUJDQLF�ZDVWH��EXW�WKLV�SODQ�PRUH�LQQRYDWLYH�
FRQVWUXFWLRQ� DV� ZHOO� DV� ZDVWH� PDQDJHPHQW� WRROV�
DQG�PLFURRUJDQLVPV�

Con�ict�of�interest

There�are�no�con�icts�to�declare

�FN�RZO�G�P��W

:H�DUH�JUDWHIXO�WR�'U��6XGHVKQD�0HQRQ��+HDG�RI�
WKH�'HSDUWPHQW�RI�%LRFKHPLVWU��DQG�%LRWHFKQRORJ���
6W�� ;DYLHU�V� &ROOHJH� $XWRQRPRXV�� $KPHGDEDG��
IRU� SURYLGLQJ� WKLV� RSSRUWXQLW�� WR� DFFRPSOLVK�
E�� SURYLGLQJ� XV� ZLWK� DOO� NLQGV� RI� VXSSRUW� DQG�
UHVRXUFHV� UHTXLUHG� IRU� RXU� ZRUN�� 2XU� KHDUWIHOW�
JUDWLWXGH� WR� *XMDUDW� ODERUDWRU�� $KPHGDEDG� VWDII�

'RORQ�'KDXU�D��.LQMDO�8SDGK�D��3UHSDUDWLRQ�RI�2UJDQLF�&RPSRVW�IURP�.LWFKHQ�:DVWH�DQG��
LWV�(IILFLHQF���0DQDJLQJ�:DVWH�DW�+RXVH�+ROG�/HYHO
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PHPEHUV�IRU�VXSSRUWLQJ�DQG�DGYLVLQJ�XV�ZLWK�WKHLU�
VDPSOH�WHVWLQJ�H[SHULHQFH�

5()(5(1&(6

��� $�LODUD�� 0�6��� 2ODQUHZDMX�� 2�6��� %DEDOROD��
2�2���2GH�HPL��2�� �������:DVWH�0DQDJHPHQW�
WKURXJK� &RPSRVWLQJ�� &KDOOHQJHV� DQG�
3RWHQWLDOV��6XVWDLQDELOLW����������������KWWSV���
GRL�RUJ���������VX��������

��� $ODP�� 3��� $KPDGH�� .�� ������� ,PSDFW� RI� 6ROLG�
:DVWH�RQ�+HDOWK�DQG�7KH�(QYLURQPHQW��,QW��-��
6XVWDLQ��'HY��*UHHQ�(FRQ�������������������

��� $UXQD��*���.DYLWKD��%���6XEDVKLQL��1�����,QGLUD��
6�� ��������$Q�REVHUYDWLRQDO�VWXG��RQ�SUDFWLFHV�
RI� GLVSRVDO� RI� ZDVWH� *DUEDJHV� LQ� .DPDNVKL�
1DJDU�DW�1HOORUH��,QW��-��$SSO��5HV�������������

��� %DUULQJWRQ� 6)� DQG� 0RUHQR� 5*� ������� 6ZLQH�
PDQXUH�QLWURJHQ�FRQVHUYDWLRQ�LQ�VWRUDJH�XVLQJ�
VSKDJQXP�PRVV��-�(QYLURQ�4XDO�������������

��� &KLURPD�� 7�0�� �(EHZHOH�� 5�2�� �� +�PRUH��
)UHG����������&RPSDUDWLYH�DVVHVVPHQW�RI�KHDY��
PHWDO�OHYHOV�LQ�VRLO��YHJHWDEOHV�DQG�XUEDQ�JUH��
ZDWHU� XVHG� IRU� LUULJDWLRQ� LQ� <ROD� DQG� .DQR��
,QWHUQDWLRQDO�5HIHUHHG� -RXUQDO�RI�(QJLQHHULQJ�
DQG�6FLHQFH��,5-(6����������

��� &�0�� *URHQHVWHLQ�� +�*�� 9DQ� )DDVVHQ�� �������
9RODWLOL]DWLRQ� RI� $PPRQLD�� 1LWURXV� 2[LGH�
DQG� 1LWULF� 2[LGH� LQ� 'HHS�OLWWHU� 6�VWHPV�
IRU� )DWWHQLQJ� 3LJV�� -RXUQDO� RI� $JULFXOWXUDO�
(QJLQHHULQJ� 5HVHDUFK�� 9ROXPH� ���� ,VVXH� ���
������ 3DJHV� ��������� ,661� ����������KWWSV���
GRL�RUJ���������MDHU�����������

��� 'HZHV�� 7�� �������� (IIHFW� RI� S+�� WHPSHUDWXUH��
DPRXQW� RI� OLWWHU� DQG� VWRUDJH� GHQVLW�� RQ�
DPPRQLD� HPLVVLRQV� IURP� VWDEOH� PDQXUH�� -��
$JULF��6FL��������������������GRL��KWWS���G[�GRL�
RUJ���������6�����������������

��� 'XWWD�6��� 1HHOD� 3UL�D� '��� &KDNUDGKDU�%��� 6DVL�
-�RWKVQD�7�6���������9DOXH�$GGHG�%��SURGXFWV�
5HFRYHU�� IURP� 0XQLFLSDO� 6ROLG� :DVWH��
,Q�� *KRVK� 6�� �HGV�� :DVWH� 9DORULVDWLRQ� DQG�
5HF�FOLQJ�� 6SULQJHU�� 6LQJDSRUH�� KWWSV���GRL�
RUJ��������������������������B�

��� ,JOHVLDV�-LPHQH]�� (��� $OYDUH]�� &�(�� �������
$SSDUHQW�DYDLODELOLW��RI�QLWURJHQ�LQ�FRPSRVWHG�
PXQLFLSDO� UHIXVH�� %LRO� )HUW� 6RLOV� ���� ��������
��������KWWSV���GRL�RUJ���������%)���������

���� -XVRK� 0/�� 0DQDI� &/$�� /DWLII� 3$� �������
&RPSRVWLQJ� RI� ULFH� VWUDZ� ZLWK� HIIHFWLYH�
PLFURRUJDQLVPV� �(0�� DQG� LWV� LQIOXHQFH� RQ�
FRPSRVW�TXDOLW��� ,UDQLDQ� -�(QYLURQ�+HDOWK�6FL�
(QJ� ���������� KWWSV���GRL�RUJ��������������
�����������

���� -LZDQ� 6LQJK� �� $MD�� 6�� .DODPGKDG� �������

%LRDYDLODELOLW��DQG�OHDFKDELOLW��RI�KHDY��PHWDOV�
GXULQJ� ZDWHU� K�DFLQWK� FRPSRVWLQJ�� &KHPLFDO�
6SHFLDWLRQ���%LRDYDLODELOLW���������������'2,����
���������������;���������������

���� -XQJEOXWK�� 7��� +DUWXQJ�� (�� �� %URVH�� *�� �������
*UHHQKRXVH�JDV�HPLVVLRQV�IURP�DQLPDO�KRXVHV�
DQG� PDQXUH� VWRUHV�� 1XWULHQW� &�FOLQJ� LQ�
$JURHFRV�VWHPV� ���� �������� �������� KWWSV���
GRL�RUJ���������$���������������

���� .KDQ�� 0��� &KQLWL�� 6��� 2ZDLG�� 0�� �������
$Q� RYHUYLHZ� RQ� SURSHUWLHV� DQG� LQWHUQDO�
FKDUDFWHULVWLFV�RI�DQDHURELF�ELRUHDFWRUV�RI�IRRG�
ZDVWH��-��1XWU��+HDOWK�)RRG�(QJ���������������
�������

���� /DVDULGL�� .��(��� 0DQLRV�� 7��� 6WDPDWLDGLV�� 6���
&KURQL��&���.�ULDFRX��$���������7KH�(YDOXDWLRQ�
RI� +D]DUGV� WR� 0DQ� DQG� WKH� (QYLURQPHQW�
GXULQJ� WKH� &RPSRVWLQJ� RI� 6HZDJH� 6OXGJH��
6XVWDLQDELOLW�� ������ �������KWWSV���GRL�
RUJ���������VX��������

���� 0�� 7ROHGR�� -�$�� 6LOHV�� 0�&�� *XWLpUUH]�� 0�$��
0DUWtQ�� ������� 0RQLWRULQJ� RI� WKH� FRPSRVWLQJ�
SURFHVV� RI� GLIIHUHQW� DJUR� LQGXVWULDO� ZDVWH��
,QIOXHQFH� RI� WKH� RSHUDWLRQDO� YDULDEOHV� RQ�
WKH� RGRURXV� LPSDFW�� :DVWH� 0DQDJHPHQW��
9ROXPH� ��������� 3DJHV� ��������� ,661�
�������� ;�KWWSV ���GRL �RUJ�� �������M �
ZDVPDQ�������������

���� 2JZXHOHND��7�&���������0XQLFLSDO�VROLG�ZDVWH�
FKDUDFWHULVWLFV� DQG� PDQDJHPHQW� LQ� 1LJHULD��
,UDQ�� -�� (QYLURQ�� +HDOWK� 6FL�� (QJ�� ������ ���
��������

���� 6WHSKHQ� 7�� 2GRQNRU��� .ZDVL� )ULPSRQJ��
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