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#XCNKCÁºQ�FG�WO�5KUVGOC
%QORCEVQ�RCTC�Q�6TCVCOGPVQ�FG
'HNWGPVGU�FC�5WKPQEWNVWTC

/CTVJC�/C[WOK�*KICTCUJK�
2CWNQ�#TOCPFQ�8KEVÎTKC�FG�1NKXGKTC�
#KTVQP�-WP\�
-CTKPG�#PFTGC�4CPIGN��
)TCEKCPG�.QRGU�/GPFGU�
4QUGOCTK�/CTVKPK�/CVGK�

4GUWOQ

#�RTQFWÁºQ�FG�UWÈPQU�PQ�5WN�FQ�$TCUKN�Ã�WOC�CVKXKFCFG
SWG�QEWRC�RQUKÁºQ�FG�ITCPFG� KORQTV¸PEKC�GEQPÏOKEC�
UQEKCN� G� EWNVWTCN�� %QPVWFQ�� CVWCNOGPVG� C� UWUVGPVC�
DKNKFCFG� FGUUC� CVKXKFCFG� VGO� UKFQ� SWGUVKQPCFC�� GO
XKTVWFG� FC� FGITCFCÁºQ� CODKGPVCN� RTQXQECFC� RGNC
OGUOC�� /WKVCU� FGUUCU� TGIKÐGU� CRTGUGPVCO� DCKZC
CRVKFºQ� CITÈEQNC� GO� FGEQTTÄPEKC� FG� UWC� VQRQITCHKC
CEKFGPVCFC�� JCXGPFQ�� RQTVCPVQ�� WO� FÃHKEKV� FG� ¶TGCU
EWNVKX¶XGKU� RCTC� SWG� VQFQ� Q� GHNWGPVG� RTQFW\KFQ� RGNCU
ITCPLCU� RQUUC� UGT� WVKNK\CFQ� CFGSWCFCOGPVG� EQOQ
HGTVKNK\CPVG��2CTC�CVGPFGT�C�GUVCU�TGIKÐGU��XGTKHKEC�UG�C
PGEGUUKFCFG� FG� UG� FGUGPXQNXGT� VGEPQNQIKCU� RCTC� Q
                                                          
1�3WÈOKEC�� &�5E��� 2GUSWKUCFQTC� FC� 'ODTCRC� 5WÈPQU� G� #XGU�� %Z�� 2QUVCN� ���
������������%QPEÎTFKC��5%��G�OCKN��OCTVJC"EPRUC�GODTCRC�DT�

��'PIQ��#ITÈEQNC��2J�&���2GUSWKUCFQT�FC�'ODTCRC�5WÈPQU�G�#XGU�
��3WÈOKEQ�+PFWUVTKCN��&�5E���2GUSWKUCFQT�FC�'ODTCRC�5WÈPQU�G�#XGU�
��$KÎNQIC��GUVCIK¶TKC�FC�7PKXGTUKFCFG�FQ�%QPVGUVCFQ��%QPEÎTFKC��5%�
��<QQVGEPKUVC��GUVCIK¶TKC�FC�70'52��$QVWECVW��52�
��$KÎNQIC��6ÃEPKEC�FG�0ÈXGN�5WRGTKQT�FC�'ODTCRC�5WÈPQU�G�#XGU�
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VTCVCOGPVQ�FQU�GHNWGPVGU�UWKPÈEQNCU��JCLC�XKUVC�SWG�QU
UKUVGOCU� FG� VTCVCOGPVQ� EQO� NCIQCU� GO� UÃTKG� UºQ
EWUVQUQU� G� TGSWGTGO� XCUVCU� ¶TGCU� RCTC� UWC
KORNCPVCÁºQ�� 'O� CNIWPU� RCÈUGU� SWG� RQUUWGO� UÃTKCU
NKOKVCÁÐGU� FG� FKURQPKDKNKFCFG� FG� ¶TGCU�� VCKU� EQOQ� Q
,CRºQ� G� C� *QNCPFC�� QU� VTCVCOGPVQU� FG� GHNWGPVGU
UCPKV¶TKQU�G�KPFWUVTKCKU�UºQ�PQTOCNOGPVG�TGCNK\CFQU�GO
WPKFCFGU� EQORCEVCU� G� HGEJCFCU�� 6CKU� WPKFCFGU
RQUUWGO� CNVC� GHKEKÄPEKC�� FGXKFQ� CQ� EQPVTQNG� FCU
EQPFKÁÐGU� CODKGPVCKU� KPVGTPCU� 
R*�� QZKIÄPKQ�
VGORGTCVWTC�� GPVTG� QWVTQU�� SWG� HCXQTGEGO� Q� RNGPQ
FGUGPXQNXKOGPVQ� FQU� OKETQQTICPKUOQU� TGURQPU¶XGKU
RGNC� FGRWTCÁºQ� FQ� GHNWGPVG�� #VTCXÃU� FG� EQPXÄPKQ
HKTOCFQ� GPVTG� C� 'UEQNC� #ITQVÃEPKEC� (GFGTCN� FG
%QPEÎTFKC� 
'#%��� C� (WPFCÁºQ� %CVCTKPGPUG� FG
2GUSWKUCU� #ODKGPVCKU� 
(WECHNQTC��� 'ODTCRC� 5WÈPQU� G
#XGU� G� CU� GORTGUCU� /K\WOQs� G� $KQGZVQPs�� HQK
XKCDKNK\CFC� C� KPUVCNCÁºQ� FG� WO� 5KUVGOC� %QORCEVQ� FG
6TCVCOGPVQ�RCTC�FGLGVQU�FG�UWÈPQU�PC�'#(%�NQECNK\CFC
GO�%QPEÎTFKC��5CPVC�%CVCTKPC��0Q�RGTÈQFQ�EQORTGGP�
FKFQ� GPVTG� QU�OGUGU� FG� /CTÁQ� C�/CKQ� FG� ������ HQK
TGCNK\CFQ� WO� GUVWFQ� EQO� EQNGVCU� FG� COQUVTCU
UGOCPCKU� RCTC� CXCNKCT� Q� FGUGORGPJQ� FQ� UKUVGOC� PC
TGOQÁºQ� FC� ECTIC� RQNWGPVG� FQ� FGLGVQ�� +PKEKCNOGPVG�
TGCNK\QW�UG�C�ECTCEVGTK\CÁºQ�FQ�GHNWGPVG�RTQFW\KFQ�RGNC
ITCPLC� FC� '#(%�� #RÎU� GUVC� ECTCEVGTK\CÁºQ�� HQTCO
TGCNK\CFCU� EQNGVCU� FG� GHNWGPVG� CRÎU� C� UGRCTCÁºQ� FG
HCUGU� 
RGPGKTC� G� RTGPUC�� G� PC� GPVTCFC� G� PC� UCÈFC� FC
WPKFCFG� FG� VTCVCOGPVQ�� (QK� EQPUVCVCFQ� SWG�� EQO� QU
FGLGVQU�OGPQU�FKNWÈFQU�G�C�UGRCTCÁºQ�FG� HCUGU�UGPFQ
TGCNK\CFC� FKCTKCOGPVG�� Ã� RQUUÈXGN� QDVGT� C� TGOQÁºQ� FG
EGTEC�FG�����FQU�UÎNKFQU�G�FC�&GOCPFC�3WÈOKEC�FG
1ZKIÄPKQ�
&31���2CTC�(ÎUHQTQ�6QVCN�G�0KVTQIÄPKQ�6QVCN
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-LGJFCN� 
06-�� C� TGOQÁºQ� EJGIQW� C� ���� G� ������
TGURGEVKXCOGPVG�� #� CP¶NKUG� FQ� GHNWGPVG� HKPCN� FQ
UKUVGOC� FG� VTCVCOGPVQ� OQUVTQW� SWG� Q� OGUOQ� HQK
DCUVCPVG� GHKEKGPVG� PC� TGOQÁºQ� FQ� 06-� 
��������
(ÎUHQTQ� 6QVCN� 
�������� G� &31� 
��������� &GUVGU
TGUWNVCFQU�� Ã� RQUUÈXGN� UG� EQPENWKT� SWG� Q� UKUVGOC
CXCNKCFQ��CRGUCT�FG�CRTGUGPVCT�WO�VGORQ�FG�TGVGPÁºQ
JKFT¶WNKEC� OGPQT� FQ� SWG� QU� UKUVGOCU� FG� NCIQCU� GO
UÃTKG�� CVKPIG� VCZCU� FG� TGOQÁºQ� FC� ECTIC� RQNWGPVG
UGOGNJCPVGU�� FGOQPUVTCPFQ� UGT� WOC� CNVGTPCVKXC� FG
VTCVCOGPVQ�DCUVCPVG�RTQOKUUQTC�

6GTOQU�RCTC� +PFGZCÁºQ��'HNWGPVGU�UWKPÈEQNCU��UKUVGOC
EQORCEVQ�FG�VTCVCOGPVQ��OQPKVQTCOGPVQ�
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'XCNWCVKQP�QH�C�%QORCEV�5[UVGO�HQT�VJG
6TGCVOGPV�QH�5YKPG�(CEKNKVKGU�9CUVGYCVGT

#DUVTCEV

5YKPG� RTQFWEVKQP� KP� 5QWVJ� QH� $TC\KN� KU� CP� KORQTVCPV
CEVKXKV[�KP�VJG�GEQPQOKECN��UQEKCN�CPF�EWNVWTCN�CURGEVU�
*QYGXGT�� KP� VJG� NCVG� [GCTU�� VJG� UWUVCKPCDKNKV[� QH� VJKU
CEVKXKV[� JCU� DGGP� SWGUVKQPGF� FWG� VJG� JKIJ
GPXKTQPOGPVCN�FGITCFCVKQP�QDUGTXGF� KP� VJG� TGIKQPU�QH
KPVGPUKXG� UYKPG� RTQFWEVKQP��#U� C� EQOOQP� HGCVWTG� QH
UQWVJGTP� $TC\KNKCP� UYKPG� RTQFWEVKQP� TGIKQPU�� UVGGR
UNQRGU�UGTKQWUN[�NKOKV�VJG�CXCKNCDKNKV[�QH�NCPF�HQT�VJG�WUG
QH� UNWTTKGU� CU� UQKN� HGTVKNK\GT�� 5KPEG� VTGCVOGPV� U[UVGOU
DCUGF� QP� CPCGTQDKE� CPF� HCEWNVCVKXG� NCIQQPU� CTG
GZRGPUKXG� CPF� JCXG� C� JKIJ� FGOCPF� HQT� CTGCU� VQ� DG
URGPV� KP� UVQTCIG� HCEKNKVKGU� CPF� GHHNWGPV� FGRWTCVKQP�
CVVGPVKQP� JCU� TGEGPVN[� DGGP� CFFTGUUGF� VQ� EQORCEV
U[UVGOU�� +P� EQWPVTKGU� YJGTG� NCPF� CXCKNCDKNKV[� KU
UGXGTGN[� TGUVTKEVGF� NKMG� ,CRCP� CPF� 6JG� 0GVJGTNCPFU�
EQORCEV� VTGCVOGPV� WPKVU� JCU� DGGP� GORNQ[GF� KP� VJG
FQOGUVKE� CPF� KPFWUVTKCN�YCUVGYCVGT� VTGCVOGPV�� 6JGUG
U[UVGOU� CTG� EQPUKFGTGF� JKIJN[� GHHKEKGPV�� URGEKCNN[
DGECWUG�KV�CNNQYU�C�DGVVGT�EQPVTQN�QH�VJG�GPXKTQPOGPVCN
EQPFKVKQPU� NKMG� R*�� QZ[IGP� CPF� VGORGTCVWTG� VQ
QRVKOK\G� VJG� DKQNQIKECN� CEVKXKVKGU� QEEWTTKPI� KP� VJG
YCUVGYCVGT� FGRWTCVKQP�� +P� ������ HTQO� /CTEJ� WPVKN
/C[��KV�JCU�DGGP�RGTHQTOGF�CP�GZRGTKOGPV��VQ�GXCNWCVG
VJG� GHHKEKGPE[� QH� C� EQORCEV� VTGCVOGPV� U[UVGO
RTQFWEGF� D[� /K\WOQ6/� CRRNKGF� KP� VJG� VTGCVOGPV� QH
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UYKPG� HCEKNKVKGU� YCUVGYCVGT�� #U� UYKPG� GHHNWGPV� JCU
JKIJ� QTICPKE� CPF� UQNKF� EQPVGPV�� KV� YCU� PGEGUUCT[� VQ
KPUVCNN� C� UVCVKE� UKGXG� VQ� TGFWEG� VJGUG� CPF� CXQKF� VJG
QXGTNQCF� QH� VJG� VTGCVOGPV� U[UVGO�� &WTKPI� VJTGG
OQPVJU� 
/CTEJ� WPVKN� /C[� ������� UCORNGU� YGTG
EQNNGEVGF�CPF�CPCN[\GF�YGGMN[��+P�C�HKTUV�OQOGPV��VJG
GHHNWGPV� RTQFWEGF� D[� UYKPG� HCEKNKVKGU� QH� (GFGTCN
#ITKEWNVWTCN� 6GEJPQNQI[� 5EJQQN��YJGTG� VJG� VTGCVOGPV
U[UVGO�YCU� KPUVCNNGF��YCU�EJCTCEVGTK\GF�� �#HVGT� VJCV�
UCORNGU�YGTG�EQNNGEVGF�DGHQTG�CPF�CHVGT�VJG�VTGCVOGPV
U[UVGO� VQ� GXCNWCVG� KVU� ECRCEKV[� VQ� TGFWEG� VJG
EQPEGPVTCVKQP� QH� RQNNWVCPVU� KP� VJG� GHHNWGPV�� � +V� YCU
EQPENWFGF�VJCV��UKGXKPI�FCKN[�VJG�OCPWTG�CPF�CXQKFKPI
VJG� YCUVG� QH� YCVGT� 
FKNWVKPI� OCPWTG��� VJG� UKGXG� ECP
TGOQXG� CDQWV� ���� QH� VJG� UQNKFU� CPF� %1&�� ���� QH
VQVCN� 2JQURJQTWU� CPF� ������ QH� VQVCN� 0KVTQIGP�� 6JG
TGCEVQT� YCU� GHHKEKGPV� KP� RQNKUJKPI� VJG� VTGCVOGPV�
TGFWEKPI� VJG� EQPEGPVTCVKQP� QH� 0KVTQIGP� 
��������
VQVCN�2JQURJQTWU� � 
��������CPF�%1&�
���������6JG
GXCNWCVGF� U[UVGO� TGCEJGF� UKOKNCT� TGUWNVU� EQORCTKPI
YKVJ�NCIQQPU�U[UVGOU��CNVJQWIJ�VJG�J[FTCWNKE�TGVGPVKQP
VKOG�YCU�SWKVG�UJQTVGT�

-G[� YQTFU�� 5YKPG� HCEKNKVKGU� YCUVGYCVGT�� EQORCEV
U[UVGO�VTGCVOGPV��OQPKVQTKPI�
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+PVTQFWÁºQ
0CU� ÕNVKOCU� FÃECFCU�� C� RQNWKÁºQ� FGEQTTGPVG� FCU
CVKXKFCFGU� CITQRGEW¶TKCU� VGO� IGTCFQ� ITCPFG
CRTGGPUºQ�� RTKPEKRCNOGPVG� GO� XKUVC� FCU� RGTURGEVKXCU
PCFC� QVKOKUVCU� SWCPVQ� CQ� HWVWTQ� SWG� XGO� UG
FGNKPGCPFQ�� 'ZKUVG� WOC� HQTVG� VGPFÄPEKC� INQDCN�� SWG
CRQPVC� RCTC� CU� RTQFWÁÐGU� ECFC� XG\� OCKU� GURGEKC�
NK\CFCU�� NGXCPFQ� C� OQFGNQU� CQPFG� RTGXCNGEGO� C
EQPEGPVTCÁºQ�FC�ETKCÁºQ�CPKOCN�GO�ITCPFGU�WPKFCFGU
RTQFWVQTCU� G� C� OQPQEWNVWTC�� GO� FGVTKOGPVQ� FQU
RGSWGPQU�GORTGGPFKOGPVQU� HCOKNKCTGU�EQO�CVKXKFCFGU
FKXGTUKHKECFCU�
'ODQTC� VCKU� UKUVGOCU� HCEKNKVGO� Q� RNCPGLCOGPVQ� G
IGTGPEKCOGPVQ�� RQT� QWVTQ� NCFQ� IGTCO� WOC� ITCPFG
EQPEGPVTCÁºQ� G� TGIKQPCNK\CÁºQ� FG� CVKXKFCFGU� RTQFW�
VKXCU�� NGXCPFQ� CQ� FGUGSWKNÈDTKQ� CODKGPVCN�� GO� HWPÁºQ
FC� KPECRCEKFCFG� FQ� OGKQ� GO� CDUQTXGT� QU� TGUÈFWQU
GURGEÈHKEQU� FG� WOC� ÕPKEC� CVKXKFCFG� GO� ¶TGCU
TGNCVKXCOGPVG�TGUVTKVCU��%QOQ�GZGORNQ�FKUUQ��RQFG�UGT
EKVCFC� C� UWKPQEWNVWTC� FGUGPXQNXKFC� PC� TGIKºQ� 5WN� FQ
RCÈU��QPFG�UG�GPEQPVTCO�CNQLCFQU�EGTEC�FG����OKNJÐGU
FQ� VQVCN� FG� ��� OKNJÐGU� FG� CPKOCKU� SWG� EQORÐGO� Q
TGDCPJQ�PCEKQPCN�
4GDCPJQ����������
0CU� TGIKÐGU� QPFG� UG� EQPEGPVTCO� QU� TGDCPJQU� UWÈPQU
PQ� 5WN�� RTGFQOKPC� Q� TGNGXQ� CEKFGPVCFQ�� Q� SWG
FGUHCXQTGEG� Q� RNCPVKQ� FG� EWNVWTCU� SWG� RQFGTKCO
CDUQTXGT� QU� FGLGVQU� RTQFW\KFQU� RGNC� CVKXKFCFG�� #NÃO
FKUUQ��GUVC�ECTCEVGTÈUVKEC�VQRQIT¶HKEC�HCXQTGEG�Q�CRQTVG
FQU�TGUÈFWQU�PQU�EQTRQU�FO¶IWC�UWRGTHKEKCKU�CVTCXÃU�FC
GTQUºQ�G�NKZKXKCÁºQ�FQ�UQNQ��&KCPVG�FGUVC�UKVWCÁºQ��HKEC
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GXKFGPVG� C� PGEGUUKFCFG� FG� TGCNK\CT� GUVWFQU� SWG
DWUSWGO� CNVGTPCVKXCU� RCTC� QU� TGUÈFWQU� FC� ETKCÁºQ
UWKPÈEQNC��WOC�XG\�SWG�C�WVKNK\CÁºQ�FGUVGU�WPKECOGPVG
EQOQ� HGTVKNK\CPVG� FG� UQNQ�� VGO� UG� OQUVTCFQ
KPUWUVGPV¶XGN�
1U� UKUVGOCU� FG� VTCVCOGPVQ� OCKU� HTGS×GPVGOGPVG
WVKNK\CFQU� RCTC� QU� GHNWGPVGU� UWKPÈEQNCU� UºQ� EQPUVK�
VWÈFQU�� GUUGPEKCNOGPVG�� RQT� WOC� GVCRC� KPKEKCN� FG
UGRCTCÁºQ� FC� HTCÁºQ� UÎNKFC�� UGIWKFQ� RQT� NCIQCU
KPVGTNKICFCU� GO� UÃTKG�� #� RTKOGKTC� GVCRC� FGUVKPC�UG� C
TGOQXGT�C�HTCÁºQ�OCKU�ITQUUGKTC�FG�UÎNKFQU��TGFW\KPFQ
C� ECTIC�QTI¸PKEC� G� CWOGPVCPFQ� Q� VGORQ� FG� XKFC� ÕVKN
FCU�NCIQCU��GXKVCPFQ�Q�CUUQTGCOGPVQ�FCU�OGUOCU��#U
NCIQCU�� RQT� UWC� XG\�� TGCNK\CO� C� FGRWTCÁºQ� FQU
GHNWGPVGU� CVTCXÃU� FC� FGECPVCÁºQ� G� RQT� KPVGTOÃFKQ� FG
OKETQQTICPKUOQU� VCKU� EQOQ�DCEVÃTKCU�� CNICU� G� HWPIQU
SWG� RQUUWGO� ECRCEKFCFG� FG� SWGDTCT� OQNÃEWNCU
QTI¸PKECU�EQORNGZCU��FGUFQDTCPFQ�CU�GO�UWDUV¸PEKCU
OCKU� UKORNGU� SWG� RQFGO� UGT� CUUKOKNCFCU� PQU
RTQEGUUQU� HQVQUUKPVÃVKEQU� 
CNICU�� QW� TGURKTCVÎTKQU

DCEVÃTKCU��� #UUKO� UGPFQ�� GUVGU� UKUVGOCU� CRTGUGPVCO
ITCPFG� GHKEKÄPEKC� PC� TGOQÁºQ� FC� ECTIC� QTI¸PKEC� FQU
GHNWGPVGU�� PQ� GPVCPVQ�� RCTC� OGNJQTCT� C� GHKEKÄPEKC
FGUVGU� PC� TGOQÁºQ� FG� PWVTKGPVGU�� HTGS×GPVGOGPVG� UG
HC\� PGEGUU¶TKC� C� CFKÁºQ� FG� OCKU� GVCRCU� VCKU� EQOQ
NCIQCU� CGTÎDKCU�� YGVNCPFU�� NCIQCU� FG� RGKZGU�� GPVTG
QWVTQU�
7OC� FCU� RTKPEKRCKU� FKHKEWNFCFGU� RCTC� C� KORNCPVCÁºQ
FQU�UKUVGOCU�FG�VTCVCOGPVQU�PCU�EQPFKÁÐGU�FG�ECORQ�
Ã� C� FKURQPKDKNKFCFG� FG� ¶TGCU� RCTC� C� UWC� EQPUVTWÁºQ�
XKUVQ�SWG�Q�VGORQ�FG�TGUKFÄPEKC�PGEGUU¶TKQ�RCTC�GUVGU
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VTCVCOGPVQU� UG� GPEQPVTC� PC� HCKZC� FG� ��� C� ���� FKCU�
GZKIKPFQ� WOC� ITCPFG� ECRCEKFCFG� FG� CTOC\GPCOGPVQ
FCU� NCIQCU� G� EQPUGSWGPVGOGPVG�� QEWRCPFQ� GZVGPUCU
¶TGCU�� Q� SWG� HTGS×GPVGOGPVG� KPXKCDKNK\C� VCN
GORTGGPFKOGPVQ�
'O�CNIWPU�RCÈUGU�SWG�CRTGUGPVCO�UÃTKQU�RTQDNGOCU�FG
FKURQPKDKNKFCFG� FG� ¶TGCU� � RCTC� C� EQPUVTWÁºQ� FG� GUVC�
ÁÐGU� FG� VTCVCOGPVQ� FG� GUIQVQU� WTDCPQU� 
'6'�� G
KPFWUVTKCKU��EQOQ�Q�,CRºQ�G�C�*QNCPFC�� HQTCO�FGUGP�
XQNXKFCU� WPKFCFGU� EQORCEVCU� FG� VTCVCOGPVQ� FG
GUIQVQ�� 'UVCU� WPKFCFGU� TGCNK\CO� C� FGRWTCÁºQ� FQU
GHNWGPVGU�GO�UKUVGOCU�HGEJCFQU��Q�SWG�RGTOKVG�OCKQT
EQPVTQNG� FQ� RTQEGUUQ� NGXCPFQ� CQ� CVKPIKOGPVQ� FQU
RCT¸OGVTQU� FGVGTOKPCFQU� RGNC� .GIKUNCÁºQ� EQO� WO
OGPQT�VGORQ�FG�TGUKFÄPEKC�JKFT¶WNKEC�
64*���1�OGPQT
64*�RGTOKVG�C�TGFWÁºQ�FQ�XQNWOG�PGEGUU¶TKQ�RCTC�QU
TGUGTXCVÎTKQU�FQU�UKUVGOCU�FG�VTCVCOGPVQ��CNÃO�FKUUQ�
Q�UKUVGOC�HGEJCFQ�GXKVC�C�GOKUUºQ�FG�ICUGU�G�QFQTGU�
1�GUIQVQ�UCPKV¶TKQ�RQUUWK�ECTCEVGTÈUVKECU�DGO�FKUVKPVCU
SWCPFQ� EQORCTCFQ� CQ� GHNWGPVG� UWKPÈEQNC�� UGPFQ� SWG
GUVG�ÕNVKOQ�RQUUWK�WOC�ECTIC�RQNWGPVG� DGO�UWRGTKQT�
0Q� GPVCPVQ�� QU� UKUVGOCU� FG� VTCVCOGPVQ� WUWCKU�� GO
CODQU� QU� ECUQU�� UºQ� UKOKNCTGU� 
NCIQCU� GO� UÃTKG��
UGPFQ� CRGPCU� CFKEKQPCFCU� OCKU� GVCRCU� RCTC� Q
VTCVCOGPVQ� FG� FGLGVQU� UWÈPQU� GO� FGEQTTÄPEKC� FG� UWC
OCKQT�EQPEGPVTCÁºQ�
'O�HWPÁºQ�FC� TGFW\KFC�QEWRCÁºQ�FG�¶TGC�G�GHKEKÄPEKC
FQU� UKUVGOCU� EQORCEVQU� FG� VTCVCOGPVQ� FG� GHNWGPVGU
WTDCPQU�� HQK� TGCNK\CFC� WOC� CXCNKCÁºQ� RCTC� XGTKHKECT� C
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RQUUKDKNKFCFG� FG� WVKNK\CÁºQ� FG� VCKU� UKUVGOCU� PQ
VTCVCOGPVQ�FG�FGLGVQU�UWÈPQU�
1� RTGUGPVG� GUVWFQ� CXCNKQW� C� GHKEKÄPEKC� FC� RGPGKTC
GUV¶VKEC� PC� UGRCTCÁºQ� FG� HCUGU� G� HC\� WOC� CP¶NKUG
RTGNKOKPCT� FQU� TGUWNVCFQU� QDVKFQU� RGNQ� UKUVGOC
/K\WOQs� PC� TGOQÁºQ� FC� ECTIC� RQNWGPVG� PC� HTCÁºQ
NÈSWKFC�FQ�FGLGVQ�

/CVGTKCN�G�/ÃVQFQU
&GUETKÁºQ�FQ�5KUVGOC
#�WPKFCFG�FG�RTQFWÁºQ�FC�'UEQNC�#ITQVÃEPKEC�(GFGTCN
FG�%QPEÎTFKC�L�5%� 
'#(%��Ã�EQPUVKVWÈFC�FG�IGUVCÁºQ
EQO����OCVTK\GU�G�WOC�VGTOKPCÁºQ�EQO�EGTEC�FG����
CPKOCKU��1�OCPGLQ�FC�ITCPLC�EQPUKUVG�FG� TCURCIGPU�G
WVKNK\CÁºQ�OÈPKOC� FG� ¶IWC� UGPFQ� SWG� QU� FGRÎUKVQU� G
ECPCNGVCU�UºQ�GUXC\KCFQU�FKCTKCOGPVG�RCTC�CDCUVGEGT�Q
UKUVGOC�FG�VTCVCOGPVQ�
1� UKUVGOC� EQORCEVQ� FG� VTCVCOGPVQ� RTQFW\KFQ� RGNC
GORTGUC� /K\WOQs�� KPUVCNCFQ� PC� '#(%� HQK
QTKIKPCNOGPVG� RTQLGVCFQ� RCTC� Q� VTCVCOGPVQ� FG� GUIQVQ
FQOÃUVKEQ�� RQTVCPVQ� HQK� PGEGUU¶TKQ� UG� TGCNK\CT� VGUVGU
RCTC�CFCRVCÁºQ�FQ�UKUVGOC�RCTC�SWG�Q�OGUOQ�RWFGUUG
UGT� QRGTCFQ� EQO� FGLGVQU� UWÈPQU�� #RÎU� WO� OÄU� FG
HWPEKQPCOGPVQ�� XGTKHKEQW�UG� C� PGEGUUKFCFG� FG� CFKEKQ�
PCT� WOC� GVCRC� FG� UGRCTCÁºQ� FG� HCUGU� EQO� RGPGKTC
GUV¶VKEC�G�RTGPUC�RCTC�SWG�Q�UKUVGOC�HWPEKQPCUUG�UGO
RTQDNGOCU�FG�QDUVTWÁºQ�FG�VWDWNCÁÐGU�G�UQDTGECTIC�
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#�(KI����OQUVTC�Q�UKUVGOC�CXCNKCFQ�� 
C�� C�WPKFCFG�FG
VTCVCOGPVQ�G�
D��C�RGPGKTC�GUV¶VKEC�EQO�RTGPUC�RCTC�C
UGRCTCÁºQ�FG�HCUGU�


C� 
D�
Fig. 1. 8KUVC� IGTCN� FQ� UKUVGOC� EQORCEVQ� /K\WOQs� KPUVCNCFQ� PC
'UEQNC�#ITQVÃEPKEC�(GFGTCN�FG�%QPEÎTFKC�L�5%�RCTC�Q�VTCVCOGPVQ
FG� FGLGVQU� FG� UWÈPQU� 
C�� G� FGVCNJG� FC� RGPGKTC� EQO� RTGPUC� RCTC
UGRCTCÁºQ�FG�HCUGU�
D��

#RÎU� C� UGRCTCÁºQ� FG� HCUGU�� C� HTCÁºQ� NÈSWKFC� Ã
ECPCNK\CFC�RCTC�C�WPKFCFG�FG�VTCVCOGPVQ� 
/K\WOQs��G
C� C� HTCÁºQ� UÎNKFC� Ã� UWDOGVKFC� C� HGTOGPVCÁºQ
DKQECVCNKUCFC� 
$KQGZVQPs�� RCTC� RTQFWÁºQ� FG� HGTVKNK�
\CPVGU��EQOQ�OQUVTCFQ�PC�(KI����

Fig. 2.  Compostagem da fração sólida separada dos dejetos
suínos.



15

&GUETKÁºQ�FQ�/QPKVQTCOGPVQ
'O� WOC� RTKOGKTC� GVCRC� FQ� OQPKVQTCOGPVQ�� HQTCO
TGCNK\CFCU�EQNGVCU�FG�COQUVTCU�CPVGU�G�CRÎU�C�RGPGKTC
EQO� HTGS×ÄPEKC� UGOCPCN�� #� RTKOGKTC� COQUVTC� GTC
EQPUVKVWÈFC�FG�WO�QRQQNR�FG���CNÈSWQVCU�EQNGVCFCU�GO
FKHGTGPVGU� RQPVQU� FCU� KPUVCNCÁÐGU� UWKPÈEQNCU� G� C
UGIWPFC� � COQUVTC� GTC� EQNGVCFC� PQ� FGRÎUKVQ� UKVWCFQ
NQIQ� CRÎU� C� RGPGKTC�� � 0GUVG� OGUOQ� FGRÎUKVQ�� HQTCO
TGCNK\CFCU��C�ECFC�EQNGVC��OGFKFCU�FG�CNVWTC�FG�PÈXGN�C
HKO� FG� GUVKOCT� C� RTQFWÁºQ� FK¶TKC� FG� GHNWGPVGU� RGNC
ITCPLC�FC�'#(%�
#U� COQUVTCU� EQNGVCFCU� GTCO� GPECOKPJCFCU� CQ
NCDQTCVÎTKQ� QPFG� HQTCO� CPCNKUCFQU� QU� UGIWKPVGU
RCT¸OGVTQU�� FGOCPFC� SWÈOKEC� FG� QZKIÄPKQ� 
&31��
FGOCPFC� DKQNÎIKEC� FG� QZKIÄPKQ� 
&$1��� UÎNKFQU� HKZQU

5(��� UÎNKFQU� VQVCKU� 
56��� UÎNKFQU� XQN¶VGKU� 
58��
PKVTQIÄPKQ� COQPKCECN� 
0�0*���� PKVTQIÄPKQ� VQVCN� -LGJFCN

06-��G�HÎUHQTQ�VQVCN�
2VQVCN��
'UVC� RTKOGKTC� GVCRC� FQ� OQPKVQTCOGPVQ� HQK� TGCNK\CFC
FWTCPVG� WO�OÄU� RCTC� CXCNKCT� C� GHKEKÄPEKC� FC� RGPGKTC
GUV¶VKEC�G�ECTCEVGTK\CT��C�HTCÁºQ�NÈSWKFC�SWG�GPVTCXC�PQ
UKUVGOC�FG�VTCVCOGPVQ�
0C�UGIWPFC�GVCRC��KPKEKCTCO�UG�CU�EQNGVCU�FQ�GHNWGPVG
HKPCN��TGCNK\CFC�PQ�ECPQ�FG�FGUECTIC�FQ�UKUVGOC�RCTC�C
NCIQC� FG� OCVWTCÁºQ�� 2TKOGKTCOGPVG�� CIWCTFCXC�UG� Q
KPÈEKQ� FC� FGUECTIC� G� FGURTG\CXC�UG� Q� GHNWGPVG� FQ
RTKOGKTQ�OKPWVQ�� EQNGVCPFQ�UG� C� UGIWKT�� VTÄU� CNÈSWQVCU
FG�����.�GO�KPVGTXCNQU�FG���OKPWVQU��1�VGORQ�VQVCN�FG
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FGUECTIC�FQ�GHNWGPVG�FQ�UKUVGOC��XCTKQW�GPVTG���C���
OKPWVQU�
&WTCPVG�CU�EQNGVCU��HQTCO�TGCNK\CFCU�CNIWOCU�CP¶NKUGU
KP� NQEQ�� FGPUKFCFG�� R*�� VGORGTCVWTC� G� QZKIÄPKQ
FKUUQNXKFQ�
1�&���
#U� OGFKFCU� FG� FGPUKFCFG�� HQTCO� HGKVCU� CVTCXÃU� FG
FGPUÈOGVTQ�� � Q� R*� CVTCXÃU� FQ� R*OGVTQ� RQTV¶VKN� FC
OCTEC� *CPPC�� OQFGNQ� *+������ G� C� VGORGTCVWTC� G� Q
QZKIÄPKQ� FKUUQNXKFQ�� CVTCXÃU� FQ� QZÈOGVTQ� RQTV¶VKN� FC
OCTEC�;UK��OQFGNQ����
1�RTQEGFKOGPVQ�FG�EQNGVC�G�C�OGFKFC�FG�FGPUKFCFG�Ã
OQUVTCFQ�PC�(KI����

                  (a)                                        (b)                          (c)

(KI������%QNGVC�FG�FGLGVQ�DTWVQ�GO�WO�FG�VTÄU�RQPVQU�FG�EQNGVC�FC
ITCPLC�
C���OGFKFC�FG�FGPUKFCFG�FQ�FGLGVQ�
D��G�EQNGVC�PQ�RTKOGKTQ
FGRÎUKVQ�FQ�5KUVGOC�%QORCEVQ�FG�6TCVCOGPVQ�CRÎU�C�RGPGKTC�
E��

#U� CP¶NKUGU� HQTCO� TGCNK\CFCU� FG� CEQTFQ� EQO� CU
OGVQFQNQIKCU� FQ� 5VCPFCTF� OGVJQFU� HQT� VJG
GZCOKPCVKQP� QH� YCVGT� CPF� YCUVGYCVGT� 
)TGGPDGTI� GV
CN��������



17

4GUWNVCFQU�G�&KUEWUUºQ
#� RTQFWÁºQ�OÃFKC� FG� FGLGVQU� NÈSWKFQU� FC� WPKFCFG� FG
RTQFWÁºQ�FG�UWÈPQU�FC�'#(%�HQK�GUVKOCFC�EQOQ�UGPFQ
FG� ���� .�FKC�� 'PVTGVCPVQ�� XGTKHKEQW�UG� SWG� OGPUCN�
OGPVG�� IGTCNOGPVG� PC� UGIWPFC� UGOCPC�� QEQTTG� WO
ITCPFG�CWOGPVQ�FG�XQNWOG�FQ�FGLGVQ��DGO�EQOQ�WOC
OCKQT� FKNWKÁºQ� FQ� OGUOQ�� ECTCEVGTK\CPFQ� C� NCXCIGO
FCU�KPUVCNCÁÐGU��0GUVCU�QECUKÐGU��Q�XQNWOG�CVKPIG�CVÃ
������.�FKC�
1U� TGUWNVCFQU� FCU� OGFKFCU� FG� FGPUKFCFG� FG� FGLGVQ
CPVGU�G�CRÎU�C�RGPGKTC�UºQ�OQUVTCFQU�PC�(KI����

���������������������������������������������������������&CVC�FC�%QNGVC
Fig. 4. Densidade (a) e porcentagem de Matéria Seca (b) do dejeto
bruto e após passagem pela peneira.

Esta remoção média de cerca de 80% é bem maior do
que os valores que são usualmente obtidos por peneiras
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estáticas, estimada como sendo entre 10 a 30%
(Perdomo et al., 2003), no entanto é importante ressaltar
que o dejeto é resultante de um manejo diferenciado, ou
seja, resultante de raspagem e não lavagem da
instalação. Assim, a concentração de sólidos totais situa-
se na faixa de 4%, contra 1-2% encontrado usualmente
(Embrapa Suínos e Aves, 1994), o que pode ter
influenciado na maior eficiência na separação utilizando
a peneira. Além disso, o carregamento do sistema era
realizado diariamente, portanto, o dejeto não permanecia
armazenado em depósitos por períodos prolongados,
desta forma, a degradação biológica da matéria orgânica
que resultaria na desagregação e quebra das fibras do
dejeto, não ocorre significativamente, o que certamente
influencia na maior eficiência da peneira. A redução na
densidade mensal (no final da primeira quinzena)
coincide com as datas aonde ocorre o aumento do
volume de dejeto produzido, reforçando a colocação
anterior a respeito da lavagem das instalações.

1U� XCNQTGU� OÃFKQU� FG� R*�� VGORGTCVWTC� G� QZKIÄPKQ
FKUUQNXKFQ� 
1�&���FQ�FGLGVQ�CPVGU�G�FGRQKU�FC�RGPGKTC
UºQ�OQUVTCFQU�PC�6CDGNC���
6CDGNC����8CNQTGU�OÃFKQU�FG�R*��VGORGTCVWTC�G�1�&���TGCNK\CFCU�C
ECORQ�� CPVGU� G� CRÎU� C� RCUUCIGO� FQ� FGLGVQ� DTWVQ� CVTCXÃU� FC
RGPGKTC�GUV¶VKEC�

R* 6GORGTCVWTC�
Q%� 1�&��
OI�.�
#PVGU�FC
2GPGKTC

�����
σZ������� ������
σZ������� �����
σZ�������
&GRQKU�FC
2GPGKTC

�����
σZ������� ������
σZ������� �����
σZ�������

1U� TGUWNVCFQU� QDVKFQU� CRÎU� VTÄU� OGUGU� FG� EQNGVCU�
FGOQPUVTCTCO� SWG� C� RGPGKTC� TGOQXGW� UKIPKHKECVKXC�
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OGPVG� C� ECTIC� QTI¸PKEC� FQ� FGLGVQ�� TCVKHKECPFQ� QU
TGUWNVCFQU� QDVKFQU� GO� ECORQ� EQO� CU� OGFKFCU� FG
FGPUKFCFG��1U�RTKPEKRCKU�RCT¸OGVTQU�UºQ�OQUVTCFQU�PC
6CDGNC���
6CDGNC����%CTCEVGTÈUVKECU�SWÈOKECU�FQU�FGLGVQU�CPVGU�G�FGRQKU�FC
RGPGKTC�GUV¶VKEC�

Parâmetro DQO
(mg/L)

DBO
(mg/L)

SF
(g/L)

ST
(g/L)

SV
(g/L)

N-NH3

(mg/L)
NTK

(mg/L)
Ptotal

(mg/L)
Concentra-
ção Média
Antes da
Peneira

64.525,00 6.629,00 15,38 68,04 52,66 1.828,13 4.096,92 1.524,35

σσx 21.495,18 5.363,04 3,04 47,79 45,68 531,95 938,54 293,30

Concentra-
ção Média

Após a
Peneira

11.915,00 1.547,14 4,20 9,40 5,88 1.350,84 1.577,17 165,49

σσx 6.704,21 1.902,19 2,43 4,04 2,75 426,66 402,65 105,84

%
Remoção

média

80,93 78,33 76,59 83,26 85,28 24,94 60,40 88,05

σσx 9,35 19,35 8,77 8,16 7,58 13,98 9,92 4,53

1U� TGUWNVCFQU� FC� 6CDGNC� �� FGOQPUVTCO� SWG� C
UGRCTCÁºQ�FG�HCUGU�Ã�WOC�HQTOC�GHKEKGPVG�FG�TGOQXGT
ITCPFG�RCTVG�FC�ECTIC�QTI¸PKEC�G�FQ�HÎUHQTQ�RTGUGPVGU
PQU�FGLGVQU�� GXKVCPFQ�CUUKO�� UQDTGECTTGICT� Q� UKUVGOC
FG�VTCVCOGPVQ�EQORCEVQ�
1U� TGUWNVCFQU� FCU� VTÄU� RTKOGKTCU� EQNGVCU� FQ� GHNWGPVG
HKPCN�� DGO� EQOQ� FQ� FGLGVQ� DTWVQ� CPVGU� G� CRÎU� C
RGPGKTC�RQFGO�UGT�XKUVQU�PCU�(KIWTCU���������G����#U
(KIWTCU��� G���EQPVÄO�QU�IT¶HKEQU�SWG�FGOQPUVTCO�C
GHKEKÄPEKC�FQ�VTCVCOGPVQ�PC�TGOQÁºQ�FC�ECTIC�QTI¸PKEC
RTGUGPVG� PQ� FGLGVQ� FG� UWÈPQU� G� CU� (KIWTCU� �� G� �
OQUVTCO�C�RQTEGPVCIGO�FG�TGOQÁºQ�FG�PWVTKGPVGU�
2�
0�0*��G�06-��
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(KI�����&31�FCU�COQUVTCU�FG�FGLGVQ�EQNGVCFCU�CPVGU�FC�RGPGKTC�
FGRQKU�FC�RGPGKTC�G�PQ�GHNWGPVG�HKPCN�FQ�UKUVGOC�FG�VTCVCOGPVQ�

(KI������%QPEGPVTCÁºQ�FC�UÃTKG�FG�UÎNKFQU�
UÎNKFQU�HKZQU�L�5(��UÎNKFQU
XQN¶VGKU�L�58�G� UÎNKFQU� VQVCKU�L� 56�� CPVGU�� FGRQKU� FC� RGPGKTC� G� PQ
GHNWGPVG�HKPCN�FQ�UKUVGOC�VTCVCOGPVQ�
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(KI�� ��� %QPEGPVTCÁºQ� FG� HÎUHQTQ� VQVCN� FQ� GHNWGPVG� CPVGU�� FGRQKU
FC�RGPGKTC�G�PQ�GHNWGPVG�HKPCN�FQ�UKUVGOC�FG�VTCVCOGPVQ�

(KI�����%QPEGPVTCÁºQ�FG�0�0*��G�06-�CPVGU��FGRQKU�G�PQ�GHNWGPVG
HKPCN�FQ�UKUVGOC�FG�VTCVCOGPVQ�
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1U�XCNQTGU�OÃFKQU�FG� TGOQÁºQ� FG� ECTIC� RQNWGPVG� FQ
GHNWGPVG� FQ� 5KUVGOC� %QORCEVQ� FG� 6TCVCOGPVQ� UºQ
OQUVTCFQU�PC�6CDGNC���
6CDGNC����2QTEGPVCIGO�FG� TGOQÁºQ�OÃFKC�FC�ECTIC�RQNWGPVG�FQ
FGLGVQ�EQO�TGNCÁºQ�CQ�FGLGVQ�DTWVQ�
CPVGU�FC�RGPGKTC��G�Q�GHNWGPVG
HKPCN�FQ�VTCVCOGPVQ�

Parâmetro DQO DBO5 Sólidos
Fixos

Sólidos
Totais

Sólidos
Voláteis

N-NH3 NTK Ptotal

% Remoção
média

98,01 98,70 80,60 88,90 92,71 92,06 95,93 91,12

σσx 1,78 0,19 5,88 3,32 2,06 4,44 1,90 2,34

'UVGU�TGUWNVCFQU�QDVKFQU�UºQ�DCUVCPVG�RTQOKUUQTGU��GO
XKUVC� FQ� VGORQ� FG� TGUKFÄPEKC� FQ� GHNWGPVG� FGPVTQ� FQ
UKUVGOC�EQORCEVQ� 
EGTEC�FG���FKCU�� UGT�OWKVQ�OGPQT
SWG� QU� UKUVGOCU� FG� VTCVCOGPVQ� RQT� NCIQCU� GO� UÃTKG

EGTEC� FG� ���� FKCU��� #� 6CDGNC� �� OQUVTC� CU� ECTCEVG�
TÈUVKECU�FQ�GHNWGPVG�HKPCN�FQ�UKUVGOC�FG�VTCVCOGPVQ�
6CDGNC����%CTCEVGTÈUVKECU�FQ�GHNWGPVG�HKPCN�FQ�5KUVGOC�%QORCEVQ
FG�6TCVCOGPVQ�

Parâmetro DQO
(mg/L)

DBO
(mg/L)

Sólidos
Fixos
(g/L)

Sólidos
Totais
(g/L)

Sólidos
Voláteis

(g/L)

N-NH3

(mg/L)
NTK

(mg/L)
Ptotal

(mg/L)

Concentra-
ção Média

do Efluente
Final

1.247,50 93,67 2,31 4,25 1,94 106,46 119,39 108,18

σσx 652,50 97,96 0,27 0,40 0,21 37,41 35,73 7,83

%QORCTCPFQ� GUVGU� TGUWNVCFQU� EQO� QU� RCFTÐGU� FG
GOKUUºQ� FG� GHNWGPVGU� NÈSWKFQU� GUVCDGNGEKFQU� RGNC
.GIKUNCÁºQ�FG�5CPVC�%CVCTKPC�PQ�&GETGVQ�0Q��������FG
���FG�1WVWDTQ�FG�������5WDUGÁºQ�+8��#TV����Q�
5CPVC
%CVCTKPC���������VGOQU�SWG�
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��1U� RCT¸OGVTQU� (ÎUHQTQ� VQVCN� 
2V�� G� 0KVTQIÄPKQ
VQVCN� -LGJFCN� 
06-�� UºQ� NKOKVCFQU� RCTC� GHNWGPVGU� C
UGTGO� � NCPÁCFQU� GO� VTGEJQU� FG� EQTRQU� FG� ¶IWC
EQPVTKDWKPVGU� FG� NCIQCU�� NCIWPCU� G� GUVW¶TKQU�� UGPFQ
SWG�CU�EQPEGPVTCÁÐGU� NKOKVG�UºQ��FG�����OI�.�RCTC�Q
2V� G����OI�.�RCTC�Q�06-��'ODQTC� C� TGOQÁºQ�FGUVGU
PWVTKGPVGU�RGNQ�VTCVCOGPVQ�VGPJC�UKFQ�UWRGTKQT�C�����
CU�EQPEGPVTCÁÐGU�GPEQPVTCFCU�PQ�GHNWGPVG�HKPCN�HQTCO
GO�OÃFKC�FG�2V�����������OI�.�
σ����������G��06-
����������OI�.�
σ�����������

��1�GHNWGPVG�HKPCN�CRTGUGPVQW�ITCPFGU�HNWVWCÁÐGU
VCPVQ�PC�&31�
FG�VTCÁQU�´������OI�.��EQOQ�PC�&$1�

FG����´�����OI�.��GO�FGEQTTÄPEKC�FC�GXGPVWCN�UCÈFC
FQ� NQFQ� HQTOCFQ� FGPVTQ� FQ� UKUVGOC�� 'UVG� RTQDNGOC
RQFGTKC� UGT� TGUQNXKFQ� RGNC� TGOQÁºQ� RGTKÎFKEC� FGUVG
NQFQ��SWG�RQFGTKC�UGT�GPECOKPJCFQ�RCTC�C�HGTOGPVCÁºQ
DKQECVCNKUCFC�LWPVCOGPVG�EQO�C�HTCÁºQ�UÎNKFC�UGRCTCFC
RGNC�RGPGKTC�

��#�&$1��O¶ZKOC�RCTC� NCPÁCOGPVQU�� RQT� QWVTQ
NCFQ��Ã�GUVCDGNGEKFC�RGNC�.GIKUNCÁºQ�EQOQ�UGPFQ�FG���
OI�.��PQ�GPVCPVQ�Q� NKOKVG�RQFGT¶�UGT�WNVTCRCUUCFQ�PQ
ECUQ�FG� GHNWGPVG� FG� UKUVGOC� FG� VTCVCOGPVQ� FG� ¶IWCU
TGUKFW¶TKCU� SWG� TGFW\CO�C� ECTIC� RQNWGPVG� GO� VGTOQU
FG� &$1��� GO� PQ� OÈPKOQ� ����� 'UVG� XCNQT� TGNCVKXQ� Ã
DCUVCPVG� SWGUVKQP¶XGN�� XKUVQ� SWG� QU� ETKVÃTKQU� RCTC
QTKGPVCT� Q�RCFTºQ�FG�SWCNKFCFG�RCTC�Q� NCPÁCOGPVQ�FG
WO� GHNWGPVG� FGXGO� UG� DCUGCT� PQ� KORCEVQ� CODKGPVCN
SWG�GUVG�CRQTVG�VGT¶�UQDTG�Q�EQTRQ�FO¶IWC��#UUKO��PQ
ECUQ� FG� OCVTK\GU� CNVCOGPVG� EQPEGPVTCFCU� EQOQ� QU
FGLGVQU� UWÈPQU�� C� TGOQÁºQ� FG� ���� RQFG� EWORTKT� CU
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FGVGTOKPCÁÐGU� NGICKU��OCU� EQPVKPWCT� ECWUCPFQ�RTGLWÈ�
\QU�CQ�OGKQ�CODKGPVG�
%QOQ�QU�RCFTÐGU�FG�NCPÁCOGPVQ�PQU�TKQU�UºQ�DCUVCPVG
TKIQTQUQU��Ã�RQUUÈXGN�UG�FCT�QWVTQ�FGUVKPQ�CQ�GHNWGPVG
FQU�VTCVCOGPVQU��RCTC�Q�ECUQ�GURGEÈHKEQ�FC�'#(%��RQT
GZGORNQ�� Q� GHNWGPVG� UGT¶� WVKNK\CFQ� RCTC� KTTKICÁºQ� FG
RCUVCIGPU� QW� RCTC� C� ETKCÁºQ� FG� RGKZGU�� 1WVTC� CNVGT�
PCVKXC� C� UGT� CXCNKCFC� Ã� C� TGWVKNK\CÁºQ� FC� ¶IWC� RCTC� C
JKIKGPK\CÁºQ�FCU�DCKCU��XKUVQ�SWG�Q�UKUVGOC�EQORCEVQ
FG� VTCVCOGPVQ� Ã� GSWKRCFQ� EQO� WO� ENQTCFQT� RCTC� C
FGUKPHGEÁºQ� FQ� GHNWGPVG� HKPCN�� FKOKPWKPFQ� Q� TKUEQ� FG
XGKEWNCÁºQ�FG�QTICPKUOQU�RCVQIÄPKEQU�
1�TGUWNVCFQ�FC�CP¶NKUG�HÈUKEQ�SWÈOKEC�FQ�OCVGTKCN�UÎNKFQ
SWG� UQHTGW� HGTOGPVCÁºQ� OGFKCFC� RGNQ� DKQECVCNKUCFQT�
UG�GPEQPVTC�NKUVCFQ�PC�6CDGNC���
6CDGNC� ��� %CTCEVGTÈUVKECU� FQ� RTQFWVQ� TGUWNVCPVG� FQ� RTQEGUUQ� FG
HGTOGPVCÁºQ� DKQECVCNKUCFC� FQU� TGUÈFWQU� RTQFW\KFQU� PC� 'UEQNC
#ITQVÃEPKEC�(GFGTCN�FG�%QPEÎTFKC�

M.S. (%) Cinza (%) P (mg/kg) Cu (mg/kg) Zn (mg/kg) K (mg/kg) pH Corg

(%)
NTK

(mg/kg)

47,064 16,139 4.177,778 85,498 103,172 9.901,902 8,960 13,924 6.990,485

%QO� DCUG� PQU� TGUWNVCFQU� FC� CP¶NKUG� FQ� RTQFWVQ�� Ã
RQUUÈXGN� UG� WVKNK\CT� Q� OCVGTKCN� FKTGVCOGPVG� EQOQ
HGTVKNK\CPVG� QTI¸PKEQ� QW� HC\GT� C� EQTTGÁºQ� FQU� XCNQTGU
FQU�PWVTKGPVGU�RCTC�RTQFW\KT�WO�CFWDQ�QTICPQ�OKPGTCN
SWG�RQFGT¶�UGT�CRNKECFQ�PCU� NCXQWTCU��FG�CEQTFQ�EQO
CU�TGEQOGPFCÁÐGU�CFGSWCFCU�C�ECFC�EWNVWTC�G�VKRQ�FG
UQNQ�
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%QPENWUÐGU
- #� OKPKOK\CÁºQ� FQ� WUQ� FC� ¶IWC� G� FQ� VGORQ� FG

CTOC\GPCOGPVQ� FQ� FGLGVQ� PCU� ECNJCU� G� FGRÎUKVQU�
CWOGPVQW� C� GHKEKÄPEKC� FC� RGPGKTC� GUV¶VKEC� PC
TGOQÁºQ� FC� ECTIC� QTI¸PKEC� FQ� GHNWGPVG� CVKPIKPFQ
EGTEC�FG�����

- 1� VGORQ� FG� TGUKFÄPEKC� FQ� GHNWGPVG� PQ� UKUVGOC� Ã
EGTEC� FG� ��� XG\GU� OGPQT� SWG� Q� FG� UKUVGOCU� FG
NCIQCU� GO� UÃTKG� Q� SWG� RGTOKVG� OGPQT
FKOGPUKQPCOGPVQ�

- 2QT�UGT�WO�UKUVGOC�HGEJCFQ��UQHTG�OGPQT�GHGKVQ�FG
FKNWKÁºQ�RGNCU�¶IWCU�RNWXKCKU�G�TGFW\�C�GOKUUºQ�FG
ICUGU�RQNWGPVGU�RCTC�C�CVOQUHGTC�

- 1� GHNWGPVG� FQ� VTCVCOGPVQ� RQFG� UGT� TGWVKNK\CFQ� PC
RTQRTKGFCFG� RCTC� KTTKICÁºQ� G� NKORG\C� FG� ECPCNGVCU
GZVGTPCU�FG�FGLGVQU�

- 2CTC� QDVGT� QU� ÈPFKEGU� RTGXKUVQU� RGNC� .GK� RCTC
FKURQUKÁºQ� FQU� GHNWGPVG� PQU� TKQU� UºQ� PGEGUU¶TKQU
GUVWFQU� GPXQNXGPFQ� VTCVCOGPVQU� VGTEK¶TKQU� RCTC� C
TGOQÁºQ�FG�PWVTKGPVGU�
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4GHGTÄPEKCU�$KDNKQIT¶HKECU
'/$4#2#� 57 015� '� #8'5�� &KC� FG� ECORQ� UQDTG
OCPGLQ� G� WVKNK\CÁºQ� FG� FGLGVQU� UWÈPQU�� %QPEÎTFKC�
'ORTGUC�5WÈPQU�G�#XGU����������R�
)4''0$'4)��#�� '��� %.'5%'4+�� .�� 5��� '#610�� #�� &�
5VCPFCTF� OGVJQFU� HQT� VJG� GZCOKPCVKQP� QH� YCVGT� CPF
YCUVGYCVGT������GF��9CUJKPIVQP�&�%��#2*#��#99#�
9'(��������2CIKPCÁºQ�KTTGIWNCT�
/'&4+��9��/QFGNCIGO� G� QVKOK\CÁºQ� FG� UKUVGOCU� FG
NCIQCU� FG� GUVCDKNK\CÁºQ� RCTC� VTCVCOGPVQ� FG� FGLGVQU
UWÈPQU�����������R��6GUG�
&QWVQTCFQ�GO�'PIGPJCTKC
#ODKGPVCN��2TQITCOC�FG�2ÎU�ITCFWCÁºQ�GO�'PIGPJCTKC
#ODKGPVCN�� &GRCTVCOGPVQ� FG� 'PIGPJCTKC� 5CPKV¶TKC� G
#ODKGPVCN�� 7PKXGTUKFCFG� (GFGTCN� FG� 5CPVC� %CVCTKPC�
(NQTKCPÎRQNKU�
2'4&1/1�� %�� %��� 1.+8'+4#�� 2�� #�� 8��� -70<�� #�
5KUVGOCU� FG� VTCVCOGPVQ� FG� FGLGVQU� G� UWÈPQU�� KPXGPV¶TKQ
VGEPQNÎIKEC��&KURQPÈXGN�GO���JVVR���YYY�EPRUC�GODTCRC�DT 
�#EGUUQ�GO�����CI�������

4'$#0*1�UWÈPQ�PQ�$TCUKN��#PWCNRGE��R�����������
5#06#�%#6#4+0#��&GETGVQ�NGK�PQ��������FG���FG�LWPJQ
FG�������4GIWNCOGPVC�FKURQUKVKXQU�FC� .GK� PQ��������FG
��� FG� QWVWDTQ� FG� ������ TGHGTGPVGU� ´� RTQVGÁºQ� G� C
OGNJQTKC�FC�SWCNKFCFG�CODKGPVCN��.GIKUNCÁºQ�CODKGPVCN�FQ
'UVCFQ�FG�5CPVC�%CVCTKPC��(NQTKCPÎRQNKU��(#6/#�������
&KURQPÈXGN� GO�� �JVVR���YYY�HCVOC�IQX�DT �� #EGUUQ
GO�����CI�������
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