
K>HJ6A�HD>A�6HH:HHB:CI

�
1BTUVSFT

;
>
:
A
9
�
<
J
>
9
:

<eeZ�WdZ�7]h_Ykbjkh[�Eh]Wd_pWj_ed�e\�j^[�Kd_j[Z�DWj_edi
GdbZ!�'%&%

(SBIBN�4IFQIFSE
�TPJM�TDJFOUJTU
�
#JP"HSJ/PNJDT�DPN
�/FX�;FBMBOE



1MBUFT
�àHVSFT
�UBCMFT�BOE�QBSUT�PG�UIF�UFYU�BSF�SFQSPEVDFE�GSPN�4IFQIFSE
�5�(��������7JTVBM�4PJM�"TTFTTNFOU
�
7PMVNF����'JFME�HVJEF�GPS�QBTUPSBM�HSB[JOH�BOE�DSPQQJOH�PO�áBU�UP�SPMMJOH�DPVOUSZ��4FDPOE�FEJUJPO��
)PSJ[POT�3FHJPOBM�$PVODJM
�1BMNFSTUPO�/PSUI������Q���VOEFS�DPQZSJHIU�¥�)PSJ[POT�3FHJPOBM�$PVODJM�BOE�
#JP"HSJ/PNJDT�-UE������

5IF�EFTJHOBUJPOT�FNQMPZFE�BOE�UIF�QSFTFOUBUJPO�PG�NBUFSJBM�JO�UIJT�JOGPSNBUJPO
QSPEVDU�EP�OPU�JNQMZ�UIF�FYQSFTTJPO�PG�BOZ�PQJOJPO�XIBUTPFWFS�PO�UIF�QBSU
PG�UIF�'PPE�BOE�"HSJDVMUVSF�0SHBOJ[BUJPO�PG�UIF�6OJUFE�/BUJPOT�	'"0
�DPODFSOJOH�UIF
MFHBM�PS�EFWFMPQNFOU�TUBUVT�PG�BOZ�DPVOUSZ
�UFSSJUPSZ
�DJUZ�PS�BSFB�PS�PG�JUT�BVUIPSJUJFT

PS�DPODFSOJOH�UIF�EFMJNJUBUJPO�PG�JUT�GSPOUJFST�PS�CPVOEBSJFT��5IF�NFOUJPO�PG�TQFDJàD
DPNQBOJFT�PS�QSPEVDUT�PG�NBOVGBDUVSFST
�XIFUIFS�PS�OPU�UIFTF�IBWF�CFFO�QBUFOUFE
�EPFT
OPU�JNQMZ�UIBU�UIFTF�IBWF�CFFO�FOEPSTFE�PS�SFDPNNFOEFE�CZ�'"0�JO�QSFGFSFODF�UP
PUIFST�PG�B�TJNJMBS�OBUVSF�UIBU�BSF�OPU�NFOUJPOFE�

*4#/������������������

"MM�SJHIUT�SFTFSWFE��'"0�FODPVSBHFT�SFQSPEVDUJPO�BOE�EJTTFNJOBUJPO�PG�NBUFSJBM�JO
UIJT�JOGPSNBUJPO�QSPEVDU��/PO�DPNNFSDJBM�VTFT�XJMM�CF�BVUIPSJ[FE�GSFF�PG�DIBSHF�VQPO
SFRVFTU��3FQSPEVDUJPO�GPS�SFTBMF�PS�PUIFS�DPNNFSDJBM�QVSQPTFT
�JODMVEJOH�FEVDBUJPOBM
QVSQPTFT
�NBZ�JODVS�GFFT��"QQMJDBUJPOT�GPS�QFSNJTTJPO�UP�SFQSPEVDF�PS�EJTTFNJOBUF�'"0
DPQZSJHIU�NBUFSJBMT�BOE�BMM�PUIFS�RVFSJFT�PO�SJHIUT�BOE�MJDFODFT
�TIPVME�CF�BEESFTTFE
CZ�F�NBJM�UP�DPQZSJHIU!GBP�PSH�PS�UP�UIF�$IJFG
�1VCMJTIJOH�1PMJDZ�BOE�4VQQPSU�#SBODI

0GàDF�PG�,OPXMFEHF�&YDIBOHF
�3FTFBSDI�BOE�&YUFOTJPO
�'"0
�7JBMF�EFMMF�5FSNF
EJ�$BSBDBMMB
�������3PNF
�*UBMZ�

¥�'"0�����



K>C:N6G9H�q�DA>K:�DG8=6G9H�q�DG8=6G9H�q�L=:6I�q�B6>O:�q�6CCJ6A�8GDEH�q�E6HIJG:

^^^

"DLOPXMFEHFNFOUT� WJ

-JTU�PG�BDSPOZNT� WJ

7JTVBM�4PJM�"TTFTTNFOU� WJJ

40*-�5&9563&� �

40*-�4536$563&� �

40*-�10304*5:� �

/6.#&3�"/%�$0-063�0'�40*-�.055-&4� �

40*-�$0-063� ��

&"35)803.4� ��

40*-�4.&--� ��

105&/5*"-�3005*/(�%&15)� ��
*EFOUJGZJOH�UIF�QSFTFODF�PG�B�IBSEQBO� ��

463'"$&�10/%*/(� ��

463'"$&�3&-*&'� ��

1"4563&�26"-*5:� ��

$-07&3�/0%6-&4� ��

8&&%4� ��

1"4563&�(3085)� ��

1"4563&�$0-063�"/%�(3085)�3&-"5*7&�50�63*/&�1"5$)&4� ��

1"4563&�65*-*4"5*0/� ��

3005�-&/(5)�"/%�3005�%&/4*5:� ��

"3&"�0'�#"3&�(306/%� ��

%306()5�453&44� ��

130%6$5*0/�$0454�50�."*/5"*/�450$,�$"33:*/(�$"1"$*5:� ��

9edj[dji



K>HJ6A�HD>A�6HH:HHB:CI

^k

��� )PX�UP�TDPSF�TPJM�UFYUVSF� �
��� 7JTVBM�TDPSFT�	74
�GPS�FBSUIXPSNT� ��
��� )PX�UP�BTTFTT�TPJM�TNFMM� ��
��� 7JTVBM�TDPSJOH�	74
�PG�QPUFOUJBM�SPPUJOH�EFQUI� ��
��� /VUSJFOU�EFOTJUJFT�PG�CJPMPHJDBMMZ�HSPXO�QBTUVSF�WFSTVT�DPOWFOUJPOBMMZ�HSPXO�QBTUVSF� ��
��� 7JTVBM�TDPSJOH�	74
�DMPWFS�OPEVMFT� ��
��� 7JTVBM�TDPSJOH�	74
�QBTUVSF�HSPXUI� ��
��� 7JTVBM�TDPSJOH�	74
�PG�QBTUVSF�VUJMJTBUJPO� ��
��� )PX�UP�TDPSF�QSPEVDUJPO�DPTUT�UP�NBJOUBJO�TUPDL�DBSSZJOH�DBQBDJUZ� ��

B_ij�e\�jWXb[i

B_ij�e\�Ó]kh[i

��� 4PJM�TDPSFDBSE�°�WJTVBM�JOEJDBUPST�GPS�BTTFTTJOH�TPJM�RVBMJUZ�VOEFS�QBTUVSF� �
��� 4PJM�UFYUVSF�DMBTTFT�BOE�HSPVQT� �
��� 1MBOU�TDPSFDBSE�°�WJTVBM�JOEJDBUPST�UP�BTTFTT�QMBOU�QFSGPSNBODF�JO�QBTUVSF� ��
��� /VUSJFOU�MFWFM�JNQSPWFNFOUT�JO�QBTUVSF� ��

��� 5IF�74"�UPPM�LJU� WJJJ
��� 7JTVBM�TDPSJOH�	74
�PG�TPJM�TUSVDUVSF� �
��� 7JTVBM�TDPSJOH�	74
�PG�TPJM�QPSPTJUZ� �
��� 7JTVBM�TDPSJOH�	74
�PG�UIF�OVNCFS�BOE�DPMPVS�PG�TPJM�NPUUMFT� �
��� 4PJM�DPMPVS�VOEFS�UIF�GFODFMJOF� ��
��� 7JTVBM�TDPSJOH�	74
�PG�TPJM�DPMPVS� ��
��� 4BNQMF�GPS�BTTFTTJOH�FBSUIXPSNT� ��
��� -VNCSJDVT�SVCFMMVT� ��
��� "QPSFDUPEFB�DBMJHJOPTB� ��
���� "QPSFDUPEFB�MPOHB� ��
���� 4VSGBDF�PG�¾FME�´CPJMJOHµ�XJUI�XPSN�DBTUT� ��
���� :FMMPX�UBJM�FBSUIXPSN�	0DUPMBTJPO�DZBOFVN
� ��
���� 4BNQMF�UP�BTTFTT�TPJM�TNFMM� ��

B_ij�e\�fbWj[i



K>C:N6G9H�q�DA>K:�DG8=6G9H�q�DG8=6G9H�q�L=:6I�q�B6>O:�q�6CCJ6A�8GDEH�q�E6HIJG:

k

���� 4PJM�XJUI�B�NPEFSBUFMZ�HPPE�TNFMM� ��
���� 4PJM�XJUI�B�QPPS�TNFMM� ��
���� 1PUFOUJBM�SPPUJOH�EFQUI� ��
���� *EFOUJGZ�UIF�QSFTFODF�PS�BCTFODF�PG�B�IBSEQBO�XJUI�B�LOJGF� ��
���� 7JTVBM�BTTFTTNFOU�PG�B�IBSE�QBO� ��
���� 7JTVBM�TDPSJOH�	74
�PG�TVSGBDF�QPOEJOH� ��
���� 7JTVBM�TDPSJOH�	74
�PG�TVSGBDF�SFMJFG� ��
���� 7JTVBM�TDPSJOH�	74
�PG�QBTUVSF�RVBMJUZ� ��
���� "TTFTTJOH�UIF�TVHBS�DPOUFOU� ��
���� $MPWFS�OPEVMFT� ��
���� *OTJEF�B�DMPWFS�OPEVMF� ��
���� 7JTVBM�TDPSJOH�	74
�PG�XFFET� ��
���� "TTFTTJOH�ESZ�NBUUFS�QSPEVDUJPO� ��
���� 7JTVBM�TDPSJOH�	74
�QBTUVSF�DPMPVS�BOE�HSPXUI�SFMBUJWF�UP�VSJOF�QBUDIFT� ��
���� 1IPTQIPSVT�EF¾DJFODZ�JO�DMPWFS� ��
���� 1IPTQIPSVT�EF¾DJFODZ�JO�HSBTT� ��
���� .BHOFTJVN�EF¾DJFODZ�JO�DMPWFS� ��
���� $BMDJVN�EF¾DJFODZ�JO�DMPWFS� ��
���� 1PUBTTJVN�EF¾DJFODZ�JO�DMPWFS� ��
���� 4VMQIVS�EF¾DJFODZ�JO�DMPWFS� ��
���� #PSPO�EF¾DJFODZ�JO�DMPWFS� ��
���� $PQQFS�EF¾DJFODZ�JO�HSBTT� ��
���� (PPE�VUJMJTBUJPO�PG�QBTUVSF� ��
���� 1PPS�VUJMJTBUJPO�PG�QBTUVSF�XJUI�MPX�QBMBUBCJMJUZ� ��
���� 1PPS�VUJMJTBUJPO�PG�QBTUVSF� ��
���� 7JTVBM�TDPSJOH�	74
�PG�SPPU�MFOHUI�BOE�SPPU�EFOTJUZ� ��
���� 7JTVBM�TDPSJOH�	74
�PG�BSFB�PG�CBSF�HSPVOE� ��
���� 7JTVBM�TDPSJOH�	74
�PG�ESPVHIU�TUSFTT�PG�QBTUVSFT�EVSJOH�QSPMPOHFE�ESZ�QFSJPET� ��
���� 'BSN�XJUI�MPX�QSPEVDUJPO�DPTUT� ��
���� .BJOUFOBODF�BQQMJDBUJPO�PG�GFSUJMJTFS� ��
���� 6TF�PG�GFFE�TVQQMFNFOUT� ��
���� "SUJ¾DJBM�BFSBUJPO� ��
���� "FSBUJOH�JO�UIF�BVUVNO�BU�UIF�PQUJNVN�XBUFS�DPOUFOU�GPS�NBYJNVN�SFTVMUT� ��
���� 5IF�´XPSN�UFTUµ� ��



K>HJ6A�HD>A�6HH:HHB:CI

k^

5FYU
� QIPUPHSBQIT
� QMBUFT
� UBCMFT� BOE� ¾HVSFT� BSF� SFQSPEVDFE� GSPN� UIF� PSJHJOBM� QVCMJDBUJPO��
4IFQIFSE
�5�(��������7JTVBM�4PJM�"TTFTTNFOU��7PMVNF����'JFME�HVJEF�GPS�QBTUPSBM�HSB[JOH�BOE�
DSPQQJOH�PO�¿BU�UP�SPMMJOH�DPVOUSZ���OE�FEJUJPO��)PSJ[POT�3FHJPOBM�$PVODJM
�1BMNFSTUPO�/PSUI
�
/FX�;FBMBOE
�����Q��XJUI�QFSNJTTJPO�GSPN�)PSJ[POT�3FHJPOBM�$PVODJM�BOE�#JP"HSJ/PNJDT�-UE�

5IJT�QVCMJDBUJPO�JT�GVOEFE�CZ�'"0�

7Yademb[Z][c[dji

6:8� "EFOZMBUF�FOFSHZ�DIBSHF
6a� "MVNJOJVN
6H8� "OJPO�TUPSBHF�DBQBDJUZ
6IE� "EFOPTJOF�USJQIPTQIBUF
7� #PSPO
8� $BSCPO
8V� $BMDJVN
8V' � $BMDJVN�DBUJPO
8:8� $BUJPO�FYDIBOHF�DBQBDJUZ
8=)� .FUIBOF
8a� $IMPSJOF
8D'� $BSCPO�EJPYJEF
R8D'� .FUBCPMJD�RVPUJFOU
8d� $PCBMU
8I� $POEFOTFE�UBOOJOT
8j� $PQQFS
9B� %SZ�NBUUFS
;Z� *SPO
;ZH� 'FSSPVT�TVMQIJEF
;Z( � 'FSSJD�JSPO
;Z' � 'FSSPVT�JSPO
<=<� (SFFOIPVTF�(BT
='� )ZESPHFO�HBT
='H� )ZESPHFO�TVMQIJEF
>� *PEJOF
@� 1PUBTTJVN
@ � 1PUBTTJVN�DBUJPO
@8a� 1PUBTTJVN�DIMPSJEF
A=W� -FHIBFNPHMPCJO
B\� .BHOFTJVN
B\' � .BHOFTJVN�DBUJPO
B\8a'� .BHOFTJVN�DIMPSJEF

B\D� .BHOFTJVN�PYJEF
Bc� .BOHBOFTF
Bc( � .BOHBOJD
Bc' � .BOHBOPVT
Bd� .PMZCEFOVN
C� /JUSPHFO
C'� /JUSPHFO�HBT
C%(

Ä� /JUSBUF
C%(

Ä"C� /JUSBUF�/JUSPHFO
C%'

Ä� /JUSJUF
C'%� /JUSPVT�PYJEF
CV� 4PEJVN
CV � 4PEJVN�DBUJPO
C=)

 � "NNPOJVN
C=(� "NNPOJB
D'� 0YZHFO
E� 1IPTQIPSVT
ED)

(Ä� 1IPTQIBUF
e=� $PODFOUSBUJPO�PG�)��JPOT�
� 	4PJM�BDJEJUZ�BMLBMJOJUZ

GH<� 3FTUSJDUFE�TQSJOH�HSPXUI
H� 4VMQIVS
HD)

'Ä"H� 4VMQIBUF�TVMQIVS
HD)

'Ä� 4VMQIBUF
HD(

'Ä� 4VMQIJEF
HZ� 4FMFOJVN
KH� 7JTVBM�TDPSF
KH6� 7JTVBM�4PJM�"TTFTTNFOU
L;E� 8BUFS�¾MMFE�QPSPTJUZ
Oc� ;JOD
OcH� ;JOD�TVMQIJEF

B_ij�e\�WYhedoci



K>C:N6G9H�q�DA>K:�DG8=6G9H�q�DG8=6G9H�q�L=:6I�q�B6>O:�q�6CCJ6A�8GDEH�q�E6HIJG:

k^^

>cigdYjXi^dc
5IF�NBJOUFOBODF�PG�HPPE�TPJM�RVBMJUZ�JT�WJUBM�GPS�UIF�FOWJSPONFOUBM�BOE�FDPOPNJD�TVTUBJOBCJMJUZ�
PG�QBTUPSBM�MBOE��"�EFDMJOF�JO�TPJM�RVBMJUZ�IBT�B�NBSLFE�JNQBDU�PO�DBOPQZ�DPWFS
�UJMMFS�EFOTJUZ
�
QBTUVSF� HSPXUI
� QBTUVSF� RVBMJUZ
� GPPE� RVBMJUZ
� BOJNBM� IFBMUI
� QSPEVDUJPO� DPTUT
� OVUSJFOU� MPTT�
JOUP�UIF�HSPVOEXBUFS�BOE�XBUFSXBZT
�DBSCPO�TFRVFTUSBUJPO�BOE�HSFFO�IPVTF�HBT�FNJTTJPOT��
*U�DBO�UIFSFGPSF�IBWF�TJHOJ¾DBOU�DPOTFRVFODFT�GPS�TPDJFUZ�BOE�UIF�FOWJSPONFOU��"�EFDMJOF� JO�
TPJM�QIZTJDBM�QSPQFSUJFT�JO�QBSUJDVMBS�UBLFT�DPOTJEFSBCMF�UJNF�BOE�DPTU�UP�DPSSFDU��4PJM�QIZTJDBM�
QSPQFSUJFT�DPOUSPM�UIF�NPWFNFOU�PG�XBUFS�BOE�BJS�JOUP�BOE�UISPVHI�UIF�TPJM
�UIF�FBTF�XJUI�XIJDI�
SPPUT�QFOFUSBUF�UIF�TPJM
� UIF�OVNCFS
�UZQF�BOE�BDUJWJUZ�PG�TPJM�PSHBOJTNT
�BOE�UIF�BWBJMBCJMJUZ�
BOE�VQUBLF�PG�TPJM�OVUSJFOUT��%BNBHF�UP�UIF�TPJM�DBO�DIBOHF�UIFTF�QSPQFSUJFT�BOE�SFEVDF�QMBOU�
HSPXUI
�GPPE�RVBMJUZ�BOE�FOWJSPONFOUBM�PVUDPNFT
�SFHBSEMFTT�PG�OVUSJFOU�TUBUVT��4BGFHVBSEJOH�
TPJM� SFTPVSDFT� GPS� GVUVSF� HFOFSBUJPOT� BOE� NJOJNJ[JOH� UIF� FDPMPHJDBM� GPPUQSJOU� PG� QBTUPSBM�
BHSJDVMUVSF�JT�BO�JNQPSUBOU�UBTL�GPS�MBOE�NBOBHFST�

0GUFO
�OPU�FOPVHI�BUUFOUJPO�JT�HJWFO�UP�
<� UIF�CBTJD�SPMF�PG�TPJM�RVBMJUZ�JO�FG¾DJFOU�BOE�TVTUBJOFE�QSPEVDUJPO�
<� UIF�FGGFDU�PG�UIF�DPOEJUJPO�PG�UIF�TPJM�PO�UIF�HSPTT�QSP¾U�NBSHJO�
<� UIF�MPOH�UFSN�QMBOOJOH�OFFEFE�UP�TVTUBJO�HPPE�TPJM�QBTUVSF�BOE�GPPE�RVBMJUZ�
<� UIF� FGGFDU� PG� MBOE� NBOBHFNFOU� EFDJTJPOT� PO� TPJM� RVBMJUZ
� QMBOU� QFSGPSNBODF
� BOE�
FOWJSPONFOUBM�PVUDPNFT�

4PJM�UZQF�BOE�UIF�FGGFDU�PG�NBOBHFNFOU�PO�UIF�DPOEJUJPO�PG�UIF�TPJM�BSF�JNQPSUBOU�EFUFSNJOBOUT�
PG�UIF�QSPEVDUJWF�QFSGPSNBODF�BOE�RVBMJUZ�PG�QBTUVSFT�BOE�IBWF�QSPGPVOE�FGGFDUT�PO�MPOH�UFSN�
QSP¾UT�� -BOE�NBOBHFST� OFFE� SFMJBCMF
� RVJDL� BOE� FBTZ� UP� VTF� UPPMT� UP� IFMQ� UIFN� BTTFTT� UIF�
DPOEJUJPO�PG�UIFJS�TPJMT�BOE�UIFJS�TVJUBCJMJUZ�GPS�QBTUVSF�HSB[JOH
�BOE�NBLF�JOGPSNFE�EFDJTJPOT�
UIBU�XJMM�MFBE�UP�TVTUBJOBCMF�MBOE�BOE�FOWJSPONFOUBM�NBOBHFNFOU��5P�UIJT�FOE
�UIF�7JTVBM�4PJM�
"TTFTTNFOU� 	74"
� QSPWJEFT� B� RVJDL� BOE� TJNQMF� NFUIPE� UP� BTTFTT� TPJM� DPOEJUJPO� BOE� QMBOU�
QFSGPSNBODF��*U�DBO�BMTP�CF�VTFE�UP�BTTFTT�UIF�TVJUBCJMJUZ�BOE�MJNJUBUJPOT�PG�B�TPJM�GPS�QBTUPSBM�
BHSJDVMUVSF��4DPSJOH�JT�PVU�PG�����UIF�IJHIFS�UIF�TDPSF
�UIF�CFUUFS�UIF�DPOEJUJPO�PG�UIF�TPJM�BOE�UIF�
QFSGPSNBODF�PG�UIF�QMBOU��4PJMT�XJUI�HPPE�74"�TDPSFT�XJMM
�CZ�BOE�MBSHF
�HJWF�UIF�CFTU�QSPEVDUJPO�
XJUI�UIF�MPXFTU�FTUBCMJTINFOU�BOE�PQFSBUJPOBM�DPTUT�

*O�BEEJUJPO
�UIF�74"�QSPWJEFT�B�RVJDL
�MPX�DPTU�NFUIPE�GPS�FTUJNBUJOH�UIF�QPUFOUJBM�GPS�OVUSJFOU�MPTT�
JOUP�UIF�HSPVOEXBUFS�BOE�XBUFSXBZT
�$�TFRVFTUSBUJPO
�BOE�UIF�FNJTTJPO�PG�HSFFO�IPVTF�HBTFT�

I]Z�KH6�bZi]dY
8IJMF�UIF�OBNF�7JTVBM�4PJM�"TTFTTNFOU�JNQMJFT�B�GPDVT�PO�UIF�TPJM
�UIF�NFUIPE�JT�FRVBMMZ�BCPVU�
BTTFTTJOH�CPUI�UIF�TPJM�BOE�UIF�QMBOU��7JTVBM�4PJM�"TTFTTNFOU�JT�CBTFE�PO�UIF�WJTVBM�BTTFTTNFOU�
PG�LFZ�TPJM�´TUBUFµ�BOE�QMBOU�QFSGPSNBODF�JOEJDBUPST�PG�TPJM�RVBMJUZ
�QSFTFOUFE�PO�B�TDPSF�DBSE��4PJM�

L_ikWb�Ie_b�7ii[iic[dj



K>HJ6A�HD>A�6HH:HHB:CI

k^^^

RVBMJUZ�JT�SBOLFE�CZ�BTTFTTNFOU�PG�UIF�TPJM�JOEJDBUPST�BMPOF��1MBOU�JOEJDBUPST�SFRVJSF�LOPXMFEHF�
PG� UIF�HSPXJOH�IJTUPSZ�PG� UIF�QBTUVSF��5IJT�LOPXMFEHF�XJMM� GBDJMJUBUF� UIF�TBUJTGBDUPSZ�BOE�SBQJE�
DPNQMFUJPO�PG�UIF�QMBOU�TDPSF�DBSE��8JUI�UIF�FYDFQUJPO�PG�TPJM�UFYUVSF
�UIF�TPJM�BOE�QMBOU�JOEJDBUPST�
BSF�EZOBNJD�JOEJDBUPST
�J�F��UIFZ�BSF�DBQBCMF�PG�DIBOHJOH�VOEFS�EJGGFSFOU�NBOBHFNFOU�SFHJNFT�BOE�
MBOE�VTF�QSFTTVSFT��#FJOH�TFOTJUJWF�UP�DIBOHF
�UIFZ�BSF�VTFGVM�FBSMZ�XBSOJOH�JOEJDBUPST�PG�DIBOHFT�
JO�TPJM�DPOEJUJPO�BOE�QMBOU�QFSGPSNBODF�BOE�BT�TVDI�QSPWJEF�BO�FGGFDUJWF�NPOJUPSJOH�UPPM�

1MBOU�JOEJDBUPST�BMMPX�ZPV�UP�NBLF�DBVTF�BOE�FGGFDU�MJOLT�CFUXFFO�NBOBHFNFOU�QSBDUJDFT�BOE�
TPJM� DIBSBDUFSJTUJDT�� #Z� MPPLJOH� BU� CPUI� UIF� TPJM� BOE�QMBOU� JOEJDBUPST
�74"� MJOLT� UIF� OBUVSBM�
SFTPVSDF�	TPJM
�XJUI�QMBOU�QFSGPSNBODF�BOE�GBSN�FOUFSQSJTF�QSP¾UBCJMJUZ��#FDBVTF�PG�UIJT
�TPJM�
RVBMJUZ� BTTFTTNFOU� JT� OPU� B� DPNCJOBUJPO�PG� UIF� ´TPJMµ� BOE� ´QMBOUµ� TDPSFT�� SBUIFS
� UIF� TDPSFT�
TIPVME�CF�MPPLFE�BU�TFQBSBUFMZ
�BOE�DPNQBSFE�

K^hjVa�hXdg^c\
&BDI�JOEJDBUPS�JT�HJWFO�B�WJTVBM�TDPSF�	74
�PG���	QPPS

���	NPEFSBUF

�PS���	HPPE

�CBTFE�PO�UIF�
TPJM� RVBMJUZ� BOE�QMBOU� QFSGPSNBODF� PCTFSWFE�XIFO� DPNQBSJOH� UIF� TPJM� BOE�QMBOU�XJUI� UISFF�
QIPUPHSBQIT�JO�UIF�¾FME�HVJEF�NBOVBM��5IF�TDPSJOH�JT�¿FYJCMF
�TP�JG�UIF�TBNQMF�ZPV�BSF�BTTFTTJOH�
EPFT�OPU�BMJHO�DMFBSMZ�XJUI�BOZ�POF�PG�UIF�QIPUPHSBQIT�CVU�TJUT�CFUXFFO�UXP
�BO�JO�CFUXFFO�DBO�
CF�HJWFO
�J�F������PS������#FDBVTF�TPNF�TPJM�BOE�QMBOU�JOEJDBUPST�BSF�SFMBUJWFMZ�NPSF�JNQPSUBOU�
JO�UIF�BTTFTTNFOU�PG�TPJM�RVBMJUZ�BOE�QMBOU�QFSGPSNBODF�UIBO�PUIFST
�74"�QSPWJEFT�B�XFJHIUJOH�
GBDUPS�PG��
��
�BOE����5IF�UPUBM�PG�UIF�74�SBOLJOHT�HJWFT�UIF�PWFSBMM�4PJM�2VBMJUZ�*OEFY�BOE�1MBOU�
1FSGPSNBODF� *OEFY� GPS� UIF� TJUF�� $PNQBSF� UIFTF� XJUI� UIF� SBUJOH� TDBMF� BU� UIF� CPUUPN� PG� UIF�
TDPSFDBSE�UP�EFUFSNJOF�XIFUIFS�ZPVS�TPJM�BOE�QMBOUT�BSF�JO�HPPE
�NPEFSBUF
�PS�QPPS�DPOEJUJPO�

1MBDJOH�UIF�TPJM�BOE�QMBOU�TDPSFT�TJEF�CZ�TJEF�BU�UIF�CPUUPN�PG�UIF�QMBOU�JOEJDBUPS�TDPSFDBSE�
TIPVME�QSPNQU�ZPV�UP�MPPL�GPS�SFBTPOT�JG�UIFSF�JT�B�TJHOJ¾DBOU�EJTDSFQBODZ�CFUXFFO�UIF�TPJM�
BOE�QMBOU�JOEJDBUPST�

I]Z�KH6�idda�`^i
5IF�74"�UPPM�LJU�	1MBUF��
�DPNQSJTFT�
<� B�TQBEF�	¿BU�GBDFE
�°�UP�EJH�B�TPJM�QJU�BOE�
UP� UBLF� B� ����NN� DVCF� PG� TPJM� GPS� UIF�
ESPQ�TIBUUFS�TPJM�TUSVDUVSF�UFTU�

<� B� QMBTUJD� CBTJO� 	BCPVU� ���� Y� ���� Y�
����NN
�°�UP�DPOUBJO�UIF�TPJM�EVSJOH�UIF�
ESPQ�TIBUUFS�UFTU�

<� B�IBSE�TRVBSF�CPBSE�	BCPVU�����Y�����
Y� ���NN
� °� UP� ¾U� JO� UIF� CPUUPN� PG� UIF�
QMBTUJD�CBTJO�PO�UP�XIJDI�UIF�TPJM�DVCF�JT�
ESPQQFE�GPS�UIF�TIBUUFS�UFTU�

<� B�IFBWZ�EVUZ�QMBTUJD�CBH�	BCPVU�����Y�
����NN
�°�PO�XIJDI� UP� TQSFBE� UIF�TPJM
�
BGUFS� UIF� ESPQ� TIBUUFS� UFTU� IBT� CFFO�
DBSSJFE�PVU�

EA6I:�&��J^[�LI7�jeeb�a_j
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<� B�LOJGF�	QSFGFSBCMZ�����NN�MPOH
�UP�JOWFTUJHBUF�UIF�TPJM�QJU�BOE�QPUFOUJBM�SPPUJOH�EFQUI�
<� B�XBUFS�CPUUMF�°�UP�BTTFTT�UIF�¾FME�TPJM�UFYUVSBM�DMBTT�
<� B�NBHOJGZJOH�IBOE�MFOT�°�UP�BTTFTT�UIF�DMPWFS�OPEVMFT�
<� B�UBQF�NFBTVSF�°�UP�NFBTVSF�UIF�TBNQMF�EFQUI
�UPQTPJM�EFQUI
�BOE�QPUFOUJBM�SPPUJOH�
EFQUI�

<� "�#SJY�SFGSBDUPNFUFS�BOE�HBSMJD�DSVTIFS�°�UP�NFBTVSF�UIF�TVHBS�DPOUFOU�PG�QBTUVSF��
"MUIPVHI�UIF�74"�NFUIPE�JT�EFTJHOFE�UP�CF�JOTUSVNFOU�GSFF
�UIF�SFGSBDUPNFUFS�JT�IJHIMZ�
SFDPNNFOEFE�

<� B�74"�¾FME�HVJEF�°�UP�NBLF�UIF�QIPUPHSBQIJD�DPNQBSJTPOT�
<� B�QBE�PG�TDPSFDBSET�°�UP�SFDPSE�UIF�WJTVBM�TDPSF�	74
�GPS�FBDI�JOEJDBUPS�

I]Z�egdXZYjgZ
L]Zc�h]djaY�^i�WZ�XVgg^ZY�dji4
5IF�UFTU�TIPVME�CF�DBSSJFE�PVU�XIFO�UIF�TPJMT�BSF�NPJTU�BOE�TVJUBCMF�GPS�HSB[JOH��*G�ZPV�BSF�OPU�
TVSF
�BQQMZ�UIF�´XPSN�UFTUµ�	Q�����
��'PS�TJMUZ�TPJMT
�JG�ZPV�DBO�SPMM�B�XPSN����NN�XJEF�Y����NN�
MPOH�CFUXFFO�UIF�QBMNT�PG�ZPVS�IBOET�	��NN�Y����NN�GPS�DMBZFZ�TPJMT
�XJUIPVU�JU�DSBDLJOH
�UIF�
TPJM�JT�UPP�XFU�UP�UFTU��*G�UIF�XPSN�DSBDLT�XIFO�JU�JT����NN�XJEF�GPS�TJMUZ�TPJMT�	��NN�XJEF�GPS�
DMBZFZ�TPJMT

�UIF�TPJM�JT�SFBEZ�UP�UFTU�

HZii^c\�je
5JNF
"MMPX����NJOVUFT�QFS�TJUF��'PS�B�SFQSFTFOUBUJWF�BTTFTTNFOU�PG�TPJM�RVBMJUZ
�TBNQMF�GPVS�TJUFT�
PWFS�B���IFDUBSF�BSFB�

3FGFSFODF�TBNQMF
5BLF�B�TNBMM�TBNQMF�PG�TPJM� 	BCPVU�����Y����Y�����NN�EFFQ
� GSPN�VOEFS�B�OFBSCZ� GFODF�PS�
B� TJNJMBS� QSPUFDUFE� BSFB��5IJT� QSPWJEFT� BO�VOEJTUVSCFE� TBNQMF� SFRVJSFE� JO� PSEFS� UP� BTTJHO�
UIF�DPSSFDU�TDPSF�GPS�UIF�TPJM�DPMPVS�JOEJDBUPS��5IF�TBNQMF�BMTP�QSPWJEFT�B�SFGFSFODF�QPJOU�GPS�
DPNQBSJOH�TPJM�TUSVDUVSF�BOE�QPSPTJUZ�

4JUFT
4FMFDU�TJUFT�UIBU�BSF�SFQSFTFOUBUJWF�PG�UIF�¾FME��"WPJE�BSFBT�UIBU�NBZ�IBWF�IBE�IFBWJFS�XIFFM�
BOE�TUPDL�USBG¾D�UIBO�UIF�SFTU�PG�UIF�¾FME
�F�H�
�BSPVOE�́ DBNQµ�TJUFT
�XBUFS�USPVHIT�BOE�HBUFXBZT
�
FUD��"MTP�BWPJE�BUZQJDBM�TNBMM�BSFBT�XJUIJO�UIF�¾FME
�TVDI�BT�TNBMM�IPMMPXT�PS�NPVOET
�BSFBT�
BEKBDFOU� UP�HSPWFT�PS� MJOFT�PG� USFFT
�¾MMFE� JO�QJUT
� FUD��74"�DBO�BMTP�CF�VTFE� UP�BTTFTT� UIF�
DPNQBDUJWF�BOE�QVHHJOH�FGGFDUT�PG�UIFTF�IJHI�USBG¾D�BSFBT�PO�TPJM�RVBMJUZ��"MXBZT�SFDPSE�UIF�
QPTJUJPO�PG�UIF�TJUFT�GPS�GVUVSF�NPOJUPSJOH�JG�SFRVJSFE�

H^iZ�^c[dgbVi^dc
$PNQMFUF� UIF� TJUF� JOGPSNBUJPO� TFDUJPO�BU� UIF� UPQ�PG� UIF� TDPSF� DBSE��5IFO� SFDPSE�BOZ� TQFDJBM�
BTQFDUT�ZPV�UIJOL�SFMFWBOU�JO�UIF�OPUFT�TFDUJPO�BU�UIF�CPUUPN�PG�UIF�QMBOU�JOEJDBUPST�TDPSF�DBSE�
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8Vggn^c\�dji�i]Z�iZhi
*OJUJBM�PCTFSWBUJPO
%JH�B�TNBMM�IPMF�BCPVU�����Y�����NN�TRVBSF�CZ�����NN�EFFQ�XJUI�B�TQBEF�BOE�PCTFSWF�UIF�
UPQTPJM�	BOE�VQQFS�TVCTPJM�JG�QSFTFOU
�JO�UFSNT�PG�JUT�VOJGPSNJUZ
�JODMVEJOH�XIFUIFS�JU�JT�TPGU�BOE�
GSJBCMF�PS�IBSE�BOE�¾SN��"�LOJGF�JT�VTFGVM�UP�IFMQ�ZPV�BTTFTT�UIJT�

5BLF�UIF�UFTU�TBNQMF
*G�UIF�UPQTPJM�BQQFBST�VOJGPSN
�EJH�PVU�B�����NN�DVCF�XJUI�UIF�TQBEF�
:PV�DBO�TBNQMF�XIBUFWFS�EFQUI�PG�TPJM�ZPV�XJTI
�CVU�FOTVSF�UIBU�ZPV�TBNQMF�UIF�FRVJWBMFOU�PG�
B�����NN�DVCF�PG�TPJM��*G
�GPS�FYBNQMF
�UIF�UPQ�����NN�PG�UIF�TPJM�JT�DPNQBDUFE�BOE�ZPV�XJTI�
UP�BTTFTT�JUT�DPOEJUJPO
�EJH�PVU�UXP�����Y�����Y�����NN�TBNQMFT�XJUI�B�TQBEF��*G�UIF����°����
NN�EFQUI�JT�EPNJOBUFE�CZ�B�UJMMBHF�QBO�BOE�ZPV�XJTI�UP�BTTFTT�JUT�DPOEJUJPO
�SFNPWF�UIF�UPQ�
����NN�PG�TPJM�BOE�EJH�PVU�UXP�����Y�����Y�����NN�TBNQMFT��/PUF�UIBU�UBLJOH�B�����NN�DVCF�
JNNFEJBUFMZ�CFMPX�UIF�UPQTPJM�DBO�BMTP�HJWF�WBMVBCMF�JOGPSNBUJPO�BCPVU�UIF�DPOEJUJPO�PG�UIF�
TVCTPJM�BOE�JUT�JNQMJDBUJPOT�GPS�QMBOU�HSPXUI�BOE�QBTUVSF�DSPQ�NBOBHFNFOU�

5IF�ESPQ�TIBUUFS�UFTU
%SPQ�UIF�UFTU�TBNQMF�B�NBYJNVN�PG�UISFF�UJNFT�POUP�UIF�XPPEFO�TRVBSF�JO�UIF�QMBTUJD�CBTJO��
5IF�OVNCFS�PG�UJNFT�UIF�TBNQMF�JT�ESPQQFE�BOE�UIF�IFJHIU�JU�JT�ESPQQFE�GSPN
�EFQFOET�PO�UIF�
UFYUVSF�PG�UIF�TPJM
�BOE�UIF�EFHSFF�UP�XIJDI�UIF�TPJM�CSFBLT�VQ
�BT�EFTDSJCFE�PO�QQ����BOE���

4ZTUFNBUJDBMMZ�XPSL�UISPVHI�UIF�TDPSF�DBSE
�BTTJHOJOH�B�WJTVBM�TDPSF�	74
�UP�FBDI�JOEJDBUPS�CZ�
DPNQBSJOH�JU�UP�UIF�QIPUPHSBQIT�	PS�UBCMF
�BOE�EFTDSJQUJPO�SFQPSUFE�JO�UIF�¾FME�HVJEF�

I]Z�eaVci�^cY^XVidgh
.BOZ�QMBOU�JOEJDBUPST�DBOOPU�CF�BTTFTTFE�BU�UIF�TBNF�UJNF�BT�UIF�TPJM�JOEJDBUPST��*EFBMMZ
�UIF�
QMBOU�QFSGPSNBODF�JOEJDBUPST�TIPVME�CF�PCTFSWFE�BU�UIF�BQQSPQSJBUF�UJNF�EVSJOH�UIF�TFBTPO��
5IF�QMBOU� JOEJDBUPST�BSF�TDPSFE�BOE�SBOLFE�JO�UIF�TBNF�XBZ�BT�TPJM� JOEJDBUPST��B�XFJHIUJOH�
GBDUPS�JT�VTFE�UP�JOEJDBUF�UIF�SFMBUJWF�JNQPSUBODF�PG�FBDI�JOEJDBUPS
�XJUI�FBDI�DPOUSJCVUJOH�UP�
UIF�¾OBM�EFUFSNJOBUJPO�PG�QMBOU�QFSGPSNBODF��5IF�1MBOU�1FSGPSNBODF�*OEFY�JT�UIF�UPUBM�PG�UIF�
JOEJWJEVBM�74�SBOLJOH�JO�UIF�SJHIU�IBOE�DPMVNO�PG�UIF�TDPSFDBSE�

;dgbVi�d[�i]Z�Wdd`aZi
5IF� TPJM� BOE� QMBOU� TDPSFDBSET� BSF� HJWFO� JO� 'JHVSFT� �� BOE� �
� SFTQFDUJWFMZ
� BOE� MJTU� UIF� LFZ�
JOEJDBUPST�SFRVJSFE�UP�BTTFTT�TPJM�RVBMJUZ�BOE�QMBOU�QFSGPSNBODF��&BDI�JOEJDBUPS�JT�EFTDSJCFE�
PO�UIF�GPMMPXJOH�QBHFT
�XJUI�B�TFDUJPO�PO�IPX�UP�BTTFTT�UIF�JOEJDBUPS�BOE�BO�FYQMBOBUJPO�PG�JUT�
JNQPSUBODF�BOE�XIBU�JU�SFWFBMT�BCPVU�UIF�DPOEJUJPO�PG�UIF�TPJM�

²%FTQJUF�NBOLJOEµT�MPGUZ�BTQJSBUJPOT�BOE�NBOZ�
OPUBCMF�BDIJFWFNFOUT
�PVS�TVSWJWBM�EFQFOET�PO�B�
TJY�JODI�MBZFS�PG�UPQTPJM�BOE�UIF�GBDU�UIBU�JU�SBJOT³�

BOPOZNPVT
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å� 4AKE�A�SAMPLE�OF�SOIL�HALF�THE�SIZE�OF�YOUR�THUMB�FROM�THE�TOPSOIL�TO�ASSESS�THE�SOIL�TEXTURE��
4AKE�ALSO�A�SAMPLE�S�THAT�IS�ARE�REPRESENTATIVE�OF�THE�SUBSOIL�TO�ASSESS�THE�OVERALL�TEXTURAL�
GROUP�OF�THE�SOIL�PROlLE�

ç� 7ET�THE�SOIL�WITH�WATER��KNEADING�AND�WORKING�IT�THOROUGHLY�ON�THE�PALM�OF�YOUR�HAND�WITH�
YOUR�THUMB�AND�FORElNGER�TO�THE�POINT�OF�MAXIMUM�STICKINESS�

é� !SSESS�THE�TEXTURE�OF�THE�SOIL�ACCORDING�TO�THE�CRITERIA�GIVEN�IN�4ABLE���BY�ATTEMPTING�TO�
MOULD�THE�SOIL�INTO�A�BALL�AND�THEN�SQUEEZING�IT�BETWEEN�THE�THUMB�AND�FORElNGER��7ITH�
EXPERIENCE��A�PERSON�CAN�ASSESS�THE�TEXTURE�DIRECTLY�BY�ESTIMATING�THE�PERCENTAGES�OF�SAND��
SILT�AND�CLAY�BY�FEEL��AND�THE�TEXTURAL�CLASS�OBTAINED�BY�REFERENCE�TO�THE�TEXTURAL�DIAGRAM�
�&IGURE��A	��4HE�TEXTURAL�GROUP�IS�OBTAINED�BY�COMPARING�THE�POSITION�OF�THE�TEXTURAL�CLASS�IN�
&IGURE��A�WITH�&IGURE��B��E�G���SILT�LOAM���lNE�SILTY	�

4HERE�ARE�OCCASIONS�WHEN�THE�ASSIGNMENT�OF�A�TEXTURAL�SCORE�WILL�NEED�TO�BE�MODIlED�
BECAUSE�OF�THE�NATURE�OF�A�TEXTURAL�QUALIlER��&OR�INSTANCE��IF�THE�SOIL�HAS�A�REASONABLY�HIGH�
CONTENT�OF�ORGANIC�MATTER��I�E��IS�HUMIC�WITH���n���PERCENT�ORGANIC�MATTER��RAISE�THE�TEXTURAL�
SCORE�BY�ONE��E�G���FROM���TO���OR�FROM���TO��	��)F�THE�SOIL�HAS�A�SIGNIlCANT�GRAVELLY�OR�STONY�
COMPONENT��REDUCE�THE�TEXTURAL�SCORE�BY�����

C

?cfehjWdY[I
40*-�5&9563&�EF¾OFT�UIF�TJ[F�PG�UIF�NJOFSBM�QBSUJDMFT��4QFDJ¾DBMMZ
�JU�SFGFST�UP�UIF�SFMBUJWF�
QSPQPSUJPO�PG�UIF�WBSJPVT�TJ[F�HSPVQT�JO�UIF�TPJM
�J�F��TBOE
�TJMU�BOE�DMBZ��4BOE�JT�UIBU�GSBDUJPO�
UIBU�IBT�B�QBSUJDMF�TJ[F�� ������NN��TJMU�WBSJFT�CFUXFFO������BOE�������NN
�XIJMF�UIF�QBSUJDMF�
TJ[F�PG�DMBZ�JT���������NN�

5FYUVSF� JO¿VFODFT� TPJM� CFIBWJPVS� JO� TFWFSBM� XBZT
� OPUBCMZ� UISPVHI� JUT� FGGFDU� PO� XBUFS�
SFUFOUJPO�BOE�BWBJMBCJMJUZ
�TPJM�TUSVDUVSF
�BFSBUJPO
�ESBJOBHF
�TPJM�USBG¾DBCJMJUZ�BOE�XPSLBCJMJUZ
�
TPJM�MJGF
�BOE�UIF�TVQQMZ�BOE�SFUFOUJPO�PG�OVUSJFOUT��,OPXMFEHF�PG�CPUI�UIF�UFYUVSBM�DMBTT�BOE�
QPUFOUJBM�SPPUJOH�EFQUI�	TFF�Q����
�FOBCMFT�BO�BQQSPYJNBUF�BTTFTTNFOU�PG�UIF�UPUBM�XBUFS�
IPMEJOH�DBQBDJUZ�PG�UIF�TPJM
�POF�PG�UIF�NBKPS�ESJWFST�PG�QBTUVSF�QSPEVDUJPO�
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(

;><JG:�'��Ie_b�j[njkh[�YbWii[i�WdZ�]hekfi

'JHVSF��B
5FYUVSBM�DMBTTFT�

'JHVSF��C
5FYUVSBM�HSPVQT�

I67A:�&��>em�je�iYeh[�ie_b�j[njkh[

7JTVBM�TDPSF�	74
 5FYUVSBM�DMBTT %FTDSJQUJPO

�
<(PPE>

4JMU�MPBN
4NPPUI�TPBQZ�GFFM
�TMJHIUMZ�TUJDLZ
�OP�HSJUUJOFTT��.PVMET�
JOUP�B�DPIFTJWF�CBMM�XIJDI�¾TTVSFT�XIFO�TRVFF[FE�CFUXFFO�
UIVNC�BOE�GPSF¾OHFS�

���
<.PEFSBUFMZ�HPPE>

$MBZ�MPBN
7FSZ�TNPPUI
�TUJDLZ�BOE�QMBTUJD��.PVMET�JOUP�B�DPIFTJWF�CBMM�
XIJDI�EFGPSNT�XJUIPVU�¾TTVSJOH�XIFO�TRVFF[FE�¿BU�

�
<.PEFSBUF>

-PBNZ�TJMU

4BOEZ�MPBN�

4NPPUI�GFFM
�OPO�TUJDLZ
�OP�HSJUUJOFTT��.PVMET�JOUP�B�DPIFTJWF�
CBMM�XIJDI�¾TTVSFT�XIFO�TRVFF[FE�CFUXFFO�UIVNC�BOE�
GPSF¾OHFS�
4MJHIUMZ�HSJUUZ
�GBJOU�SBTQJOH�TPVOE��.PVMET�JOUP�B�DPIFTJWF�
CBMM�XIJDI�¾TTVSFT�XIFO�TRVFF[FE�CFUXFFO�UIVNC�BOE�
GPSF¾OHFS�

���
<.PEFSBUFMZ�QPPS>

4JMUZ�DMBZ�
��$MBZ

7FSZ�TNPPUI
�WFSZ�TUJDLZ
�WFSZ�QMBTUJD��.PVMET�JOUP�B�DPIFTJWF�
CBMM�XIJDI�EFGPSNT�XJUIPVU�¾TTVSJOH�XIFO�TRVFF[FE�¿BU�

�
<1PPS>

-PBNZ�TBOE

4BOE

(SJUUZ�BOE�SBTQJOH�TPVOE��8JMM�BMNPTU�NPVME�JOUP�B�CBMM�CVU�
EJTJOUFHSBUFT�XIFO�TRVFF[FE�CFUXFFO�UIVNC�BOE�GPSF¾OHFS
(SJUUZ�BOE�SBTQJOH�TPVOE��$BOOPU�CF�NPVMEFE�JOUP�B�CBMM
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å� 2EMOVE�A����
MM�CUBE�OF�TOPSOIL�WITH�A�SPADE��7HEN�TAKING�THE�SAMPLE��ENSURE�THE�BLADE�
OF�THE�SPADE�IS�INSERTED�VERTICALLY�TO�OBTAIN�THE�TRUE�VOLUME�OF�SOIL�REQUIRED�FOR�ASSESSMENT�

ç� $ROP�THE�SOIL�SAMPLE�A�MAXIMUM�OF�THREE�TIMES�FROM�A�HEIGHT�OF�ONE�METRE�ONTO�THE�lRM�
BASE�IN�THE�PLASTIC�BASIN��)F�LARGE�CLODS�BREAK�AWAY�AFTER�THE�lRST�OR�SECOND�DROP��DROP�THEM�
INDIVIDUALLY�AGAIN�ONCE�OR�TWICE��)F�A�CLOD�SHATTERS�INTO�SMALL��PRIMARY�STRUCTURAL	�UNITS�AFTER�
THE�lRST�OR�SECOND�DROP��IT�DOES�NOT�NEED�DROPPING�AGAIN��$ON�T�DROP�ANY�PIECE�OF�SOIL�MORE�
THAN�THREE�TIMES��&OR�SOILS�WITH�A�SANDY�LOAM�TEXTURE��P���	��DROP�THE�CUBE�OF�SOIL�ONCE�ONLY�
FROM�A�HEIGHT�OF�����METRES��)F�THE�SANDY�LOAM�IS�HUMIC����n���PERCENT�ORGANIC�MATTER	��DROP�
THE�SOIL�TWICE�FROM���METRE��4RANSFER�THE�SOIL�ONTO�THE�LARGE�PLASTIC�BAG�

é� &OR�SOILS�WITH�A�LOAMY�SAND�OR�SAND�TEXTURE��DROP�THE�CUBE�OF�SOIL�STILL�SITTING�ON�THE�SPADE�ONCE�
FROM�A�HEIGHT�OF�JUST����MM�AND�THEN�ROLL�THE�SPADE�OVER��SPILLING�THE�SOIL�ONTO�THE�PLASTIC�BAG�

è� !PPLYING�ONLY�VERY�GENTLY�PRESSURE��ATTEMPT�TO�PART�EACH�CLOD�BY�HAND�ALONG�ANY�EXPOSED�CRACKS�
OR�lSSURES�IF�PRESENT��)F�THE�CLOD�CANNOT�BE�EASILY�PARTED��DO�NOT�APPLY�FURTHER�PRESSURE�BECAUSE�
THE�CRACKS�AND�lSSURES�ARE�PROBABLY�NOT�CONTINUOUS�AND�THEREFORE�UNABLE�TO�READILY�CONDUCT�
OXYGEN��AIR�AND�WATER�

ê� -OVE�THE�COARSEST�FRACTIONS�TO�ONE�END�AND�THE�lNEST�TO�THE�OTHER�END��!RRANGE�THE�DISTRIBUTION�
OF�AGGREGATES�SO�THAT�THE�HEIGHT�OF�THE�SOIL�IS�ROUGHLY�THE�SAME�OVER�THE�WHOLE�SURFACE�AREA�OF�
THE�BAG��4HIS�PROVIDES�A�MEASURE�OF�THE�AGGREGATE
SIZE�DISTRIBUTION��#OMPARE�THE�RESULTING�
DISTRIBUTION�OF�AGGREGATES�WITH�THE�THREE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�IN�0LATE����4HE�METHOD�
IS�VALID�OVER�A�WIDE�RANGE�OF�MOISTURE�CONDITIONS�BUT�IS�BEST�CARRIED�OUT�WHEN�THE�SOIL�IS�MOIST�TO�
SLIGHTLY�MOIST��AVOID�DRY�AND�WET�CONDITIONS�

40*-� 4536$563&� JT� JNQPSUBOU� GPS� QBTUVSFT�� *U� SFHVMBUFT� TPJM� BFSBUJPO� BOE� HBTFPVT�
FYDIBOHF� SBUFT
� TPJM� JO¾MUSBUJPO� BOE� FSPTJPO
� UIF�NPWFNFOU� BOE� TUPSBHF� PG� XBUFS
� TPJM�
UFNQFSBUVSF
� SPPU�QFOFUSBUJPO�BOE�EFWFMPQNFOU
�OVUSJFOU�TVQQMZ
�BOE� UIF� SFTJTUBODF� UP�
TUSVDUVSBM� EFHSBEBUJPO� CZ� DPNQBDUJPO� BOE� EFGPSNBUJPO� VOEFS� XIFFM� USBG¾D� BOE� TUPDL�
USFBEJOH��(PPE�TPJM�TUSVDUVSF�JNQSPWFT�UIF�USBG¾DBCJMJUZ�PG�UIF�TPJM
�JODSFBTJOH�UIF�XJOEPX�
PG�PQQPSUVOJUZ�GPS�TUPDL�HSB[JOH�BOE�WFIJDMF�BDDFTT�XJUIPVU�DBVTJOH�DPNQBDUJPO��5IF�MPTT�
PG�TPJM�TUSVDUVSF�DBO�BMUFS�TFBTPOBM�HSPXUI�QBUUFSOT�BOE�DIBOHF�UIF�CPUBOJDBM�DPNQPTJUJPO�
PG�QBTUVSF�JODMVEJOH�BO�JODSFBTF�JO�UIF�OVNCFS�PG�XFFET��4USVDUVSBM�EFHSBEBUJPO�DBO�SFEVDF�
UJMMFS�EFOTJUZ�BOE�DBOPQZ�DPWFS�CZ����QFSDFOU
�QBTUVSF�QSPEVDUJPO�CZ���°���QFSDFOU� JO�
TQSJOH
�BOE�JT�PGUFO�B�DBUBMZTU�GPS�EJTFBTFT��*U�BMTP�SFEVDFT�UIF�JO¾MUSBUJPO�PG�XBUFS�JOUP�BOE�
UISPVHI�UIF�TPJM�JODSFBTJOH�UIF�QPUFOUJBM�GPS�FSPTJPO�CZ�TIFFU�XBTI�PO�TMPQJOH�HSPVOE�

4PJM�TUSVDUVSF�JT�SBOLFE�PO�UIF�TJ[F
�TIBQF
�¾SNOFTT
�QPSPTJUZ�BOE�SFMBUJWF�BCVOEBODF�PG�
TPJM�BHHSFHBUFT�BOE�DMPET��4PJMT�XJUI�HPPE�TUSVDUVSF�IBWF�GSJBCMF
�¾OF
�QPSPVT
�TVC�BOHVMBS�
BOE�TVC�SPVOEFE�	OVUUZ
�BHHSFHBUFT��5IPTF�XJUI�QPPS�TUSVDUVSF�IBWF�MBSHF
�EFOTF
�WFSZ�
¾SN
�BOHVMBS�PS�TVC�BOHVMBS�CMPDLZ�DMPET�UIBU�¾U�BOE�QBDL�DMPTFMZ�UPHFUIFS�BOE�IBWF�B�
IJHI�UFOTJMF�TUSFOHUI�



K>C:N6G9H�q�DA>K:�DG8=6G9H�q�DG8=6G9H�q�L=:6I�q�B6>O:�q�6CCJ6A�8GDEH�q�E6HIJG:

*

EA6I:�'��L_ikWb�iYeh_d]��LI��e\�ie_b�ijhkYjkh[

(00%�$0/%*5*0/�74����
4PJM�EPNJOBUFE�CZ�GSJBCMF
�¾OF
BHHSFHBUFT�XJUI�OP�TJHOJ¾DBOU�DMPEEJOH��
"HHSFHBUFT�BSF�HFOFSBMMZ�TVC�SPVOEFE�
	OVUUZ
�BOE�PGUFO�RVJUF�QPSPVT�

.0%&3"5&�$0/%*5*0/�74����
4PJM�DPOUBJOT�TJHOJ¾DBOU�QSPQPSUJPOT
	���QFSDFOU
�PG�CPUI�DPBSTF�DMPET�BOE�
GSJBCMF�¾OF�BHHSFHBUFT��5IF�DPBSTF�DMPET�
BSF�¾SN
�TVC�BOHVMBS�PS�BOHVMBS�JO�TIBQF�
BOE�IBWF�GFX�PS�OP�QPSFT�

1003�$0/%*5*0/�74����
4PJM�EPNJOBUFE�CZ�DPBSTF�DMPET�XJUI�
WFSZ�GFX�¾OFS�BHHSFHBUFT��5IF�DPBSTF�
DMPET�BSF�WFSZ�¾SN
�BOHVMBS�PS�TVC�
BOHVMBS�JO�TIBQF�BOE�IBWF�WFSZ�GFX�
PS�OP�QPSFT�
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å� 2EMOVE�A�SPADE�SLICE�OF�SOIL��APPROXIMATELY�����MM�WIDE�������MM�LONG�������MM�DEEP	�
FROM�THE�SIDE�OF�THE�HOLE�AND�BREAK�IN�HALF�

ç� %XAMINE�THE�EXPOSED�FRESH�FACE�OF�THE�SAMPLE�FOR�SOIL�POROSITY�BY�COMPARING�AGAINST�THE�
THREE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�IN�0LATE����,OOK�FOR�THE�SPACES��GAPS��HOLES��CRACKS��
lSSURES�BETWEEN�AND�WITHIN�SOIL�AGGREGATES�AND�CLODS�

é� %XAMINE�ALSO�THE�POROSITY�OF�A�NUMBER�OF�THE�LARGE�CLODS�FROM�THE�SOIL�STRUCTURE�TEST��
4HIS�PROVIDES�ADDITIONAL�INFORMATION�AS�TO�THE�POROSITY�OF�THE�INDIVIDUAL�CLODS��THE�INTRA

AGGREGATE�POROSITY	�

40*-� 10304*5:� JT� JNQPSUBOU� UP� BTTFTT� BMPOH� XJUI� TPJM� TUSVDUVSF�� 4PJM� QPSPTJUZ
� BOE�
QBSUJDVMBSMZ�NBDSP�QPSPTJUZ�	PS�MBSHF�QPSFT

�JO¿VFODF�UIF�NPWFNFOU�PG�BJS�BOE�XBUFS�JO�
UIF�TPJM��4PJMT�XJUI�HPPE�TUSVDUVSF�IBWF�B�IJHI�QPSPTJUZ�CFUXFFO�BOE�XJUIJO�BHHSFHBUFT
�
CVU�TPJMT�XJUI�QPPS�TUSVDUVSF�NBZ�OPU�IBWF�NBDSPQPSFT�PS�DPBSTF�NJDSPQPSFT�XJUIJO�UIF�
MBSHF�DMPET
�UIVT�SFTUSJDUJOH�UIFJS�ESBJOBHF�BOE�BFSBUJPO�

1PPS�BFSBUJPO�MFBET�UP�UIF�CVJME�VQ�PG�NFUIBOF
�TVMQIJEF�HBTFT�BOE�BMDPIPM
�BOE�SFEVDFT�UIF�
BCJMJUZ�PG�QMBOUT�UP�UBLF�VQ�XBUFS�BOE�OVUSJFOUT
�QBSUJDVMBSMZ�OJUSPHFO
�QIPTQIPSVT
�QPUBTTJVN
�
TVMQIVS
�[JOD
�DPQQFS�BOE�DPCBMU��1PPSMZ�BFSBUFE�BOE�DPNQBDUFE�TPJMT�SFEVDF�QMBOU�BWBJMBCMF�
OJUSBUF�OJUSPHFO�	/0�

°�/
�BOE�BNNPOJVN�	/)�
�
�UP�OJUSJUF�	/0�

°

�OJUSPHFO�	/�
�HBT�BOE�OJUSPVT�
PYJEF� 	/�0

� B� QPUFOU� HSFFOIPVTF� HBT�� 1MBOU�BWBJMBCMF� TVMQIBUF�TVMQIVS� 	40�

�°�4
� JT� BMTP�
SFEVDFE�UP�TVMQIJUF�	40�

�°
�BOE�TVMQIJEFT
�SFOEFSJOH�/�BOE�4�VOBWBJMBCMF�UP�UIF�QMBOU��4VMQIVS�
	4
�BOE�OJUSPHFO�	/
�DBO�POMZ�CF�VUJMJTFE�CZ�QMBOUT�JO�UIF�PYZHFOBUFE�TVMQIBUF�	40�

�°

�OJUSBUF�
	/0�

°
�BOE�BNNPOJVN�	/)�
�
�GPSN�BOE�UIFSFGPSF�QMBOUT�SFRVJSF�BFSBUFE�TPJMT�GPS�UIF�FG¾DJFOU�

VQUBLF�BOE�VUJMJTBUJPO�PG�4�BOE�/��'VSUIFSNPSF
�QMBOUT�DBO�BMTP�POMZ�VUJMJ[F�/�JG�4�JT�QSFTFOU�
JO�UIF�PYZHFOBUFE�TVMQIBUF�GPSN��.PSFPWFS
�UIF�OVNCFS
�BDUJWJUZ�BOE�CJPEJWFSTJUZ�PG�NJDSP�
PSHBOJTNT�BOE�FBSUIXPSNT�BSF�HSFBUFTU�JO�XFMM�BFSBUFE�TPJMT�BOE�BSF�BCMF�UP�EFDPNQPTF�BOE�
DZDMF�PSHBOJD�NBUUFS�BOE�OVUSJFOUT�NPSF�FG¾DJFOUMZ�UIBO�JO�QPPSMZ�BFSBUFE�TPJMT�

5IF�QSFTFODF�PG�TPJM�QPSFT�FOBCMFT�UIF�EFWFMPQNFOU�BOE�QSPMJGFSBUJPO�PG�UIF�TVQFS¾DJBM�
	PS� GFFEFS
� SPPUT� UISPVHIPVU� UIF�TPJM��3PPUT�BSF�VOBCMF� UP�QFOFUSBUF�BOE�HSPX� UISPVHI�
¾SN
� UJHIU
� DPNQBDUFE� TPJMT
� TFWFSFMZ� SFTUSJDUJOH� UIF� BCJMJUZ� PG� UIF� QMBOU� UP� VUJMJTF� UIF�
BWBJMBCMF�XBUFS� BOE�OVUSJFOUT� JO� UIF� TPJM�� "� IJHI�QFOFUSBUJPO� SFTJTUBODF� OPU� POMZ� MJNJUT�
QMBOU�VQUBLF�PG�XBUFS�BOE�OVUSJFOUT
�CVU�HSFBUMZ�SFEVDFT�GFSUJMJTFS�FG¾DJFODZ�BOE�JODSFBTFT�
UIF�TVTDFQUJCJMJUZ�PG�UIF�QMBOU�UP�SPPU�EJTFBTFT�

4PJMT�XJUI�HPPE�QPSPTJUZ�XJMM�BMTP�UFOE�UP�QSPEVDF�MFTT�HSFFOIPVTF�HBTFT��5IF�HSFBUFS�UIF�
QPSPTJUZ�UIF�CFUUFS�UIF�ESBJOBHF�BOE�UIFSFGPSF�UIF�TPJM�QPSFT�XJMM�CF�MFTT�MJLFMZ�UP�CF�XBUFS�
¾MMFE� UP� UIF�DSJUJDBM� MFWFMT� SFRVJSFE� UP�HFOFSBUF� UIF�QSPEVDUJPO�PG�NFUIBOF�BOE�OJUSPVT�
PYJEF�HSFFOIPVTF�HBTFT�	TFF�QQ����°��
��"JN�UP�LFFQ�UIF�QPSPTJUZ�TDPSF�BCPWF���



K>C:N6G9H�q�DA>K:�DG8=6G9H�q�DG8=6G9H�q�L=:6I�q�B6>O:�q�6CCJ6A�8GDEH�q�E6HIJG:

,

EA6I:�(��L_ikWb�iYeh_d]��LI��e\�ie_b�fehei_jo

(00%�$0/%*5*0/�74����
4PJMT�IBWF�NBOZ�NBDSPQPSFT�BOE�DPBSTF�
NJDSPQPSFT�CFUXFFO�BOE�XJUIJO�BHHSFHBUFT�
BTTPDJBUFE�XJUI�HPPE�TPJM�TUSVDUVSF�

.0%&3"5&�$0/%*5*0/�74����
4PJM�NBDSPQPSFT�BOE�DPBSTF�NJDSPQPSFT�
CFUXFFO�BOE�XJUIJO�BHHSFHBUFT�IBWF�
EFDMJOFE�TJHOJ¾DBOUMZ�CVU�BSF�QSFTFOU�JO�QBSUT�
PG�UIF�TPJM�PO�DMPTF�FYBNJOBUJPO��5IF�TPJM�
TIPXT�B�NPEFSBUF�BNPVOU�PG�DPOTPMJEBUJPO�

1003�$0/%*5*0/�74����
/P�TPJM�NBDSPQPSFT�BOE�DPBSTF�NJDSPQPSFT�
BSF�WJTVBMMZ�BQQBSFOU�XJUIJO�DPNQBDU
�
NBTTJWF�TUSVDUVSFMFTT�DMPET��5IF�DMPE�
TVSGBDF�JT�TNPPUI�XJUI�GFX�PS�OP�DSBDLT�PS�
IPMFT
�BOE�DBO�IBWF�TIBSQ�BOHMFT�
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å� !SSESS�THE�NUMBER��SIZE�AND�COLOUR�OF�SOIL�MOTTLES�BY�TAKING�A�SAMPLE�OF�SOIL��APPROXIMATELY�
����MM�WIDE�������MM�LONG�������MM�DEEP	�FROM�THE�SIDE�OF�THE�HOLE�AND�COMPARING�IT�
WITH�THE�THREE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�IN�0LATE����4HE�PERCENTAGE�CHART�BELOW�WILL�
HELP�YOU�DETERMINE�THE�PERCENTAGE�OF�THE�SOIL�OCCUPIED�BY�MOTTLES�

-OTTLES�ARE�PATCHES�OF�DIFFERENT�COLOUR�INTERSPERSED�WITHIN�THE�DOMINANT��BACKGROUND	�SOIL�
COLOUR�

5IF�/6.#&3�"/%�$0-063�0'�40*-�.055-&4�QSPWJEF�B�HPPE�JOEJDBUJPO�PG�IPX�XFMM�UIF�
TPJM�JT�ESBJOFE�BOE�IPX�XFMM�JU�JT�BFSBUFE��5IFZ�BSF�BMTP�FBSMZ�XBSOJOHT�PG�B�EFDMJOF�JO�TPJM�
TUSVDUVSF�BT�B�SFTVMU�PG�USFBEJOH�EBNBHF�BOE�DPNQBDUJPO�VOEFS�XIFFM�USBG¾D��5IF�MPTT�PG�
TPJM�TUSVDUVSF�SFEVDFT�UIF�OVNCFS�PG�DIBOOFMT�BOE�QPSFT�UIBU�DPOEVDU�XBUFS�BOE�BJS�BOE
�
BT�B�DPOTFRVFODF
�DBO�SFTVMU�JO�XBUFSMPHHJOH�BOE�B�EF¾DJFODZ�PG�PYZHFO�GPS�B�QSPMPOHFE�
QFSJPE��5IF�EFWFMPQNFOU�PG�BOBFSPCJD�	EFPYZHFOBUFE
�DPOEJUJPOT�SFEVDFT�JSPO�	'F
�BOE�
NBOHBOFTF�	.O
�GSPN�UIFJS�CSPXO�PSBOHF�PYJEJTFE�GFSSJD�	'F��
�BOE�NBOHBOJD�	.O��
�GPSN�
UP�HSFZ�GFSSPVT�	'F��
�BOE�NBOHBOPVT�	.O��
�PYJEFT��.PUUMFT�EFWFMPQ�BT�WBSJPVT�TIBEFT�PG�
PSBOHF�BOE�HSFZ�EVF�UP�WBSZJOH�EFHSFFT�PG�PYJEBUJPO�BOE�SFEVDUJPO�PG�'F�BOE�.O��"T�PYZHFO�
EFQMFUJPO� JODSFBTFT
�PSBOHF
� BOE�VMUJNBUFMZ�HSFZ�NPUUMFT�QSFEPNJOBUF��5IF�BCVOEBODF�
PG�HSFZ�NPUUMFT� JOEJDBUFT� UIF�TPJM� JT�QPPSMZ�ESBJOFE�BOE�QPPSMZ�BFSBUFE� GPS�B�TJHOJ¾DBOU�
QBSU�PG�UIF�ZFBS��5IF�QSFTFODF�PG�POMZ�DPNNPO�PSBOHF�BOE�HSFZ�NPUUMFT�	��°���QFSDFOU
�
JOEJDBUFT�UIF�TPJM�JT�JNQFSGFDUMZ�ESBJOFE�XJUI�POMZ�QFSJPEJD�XBUFSMPHHJOH��4PJM�XJUI�POMZ�GFX�
UP�DPNNPO�PSBOHF�NPUUMFT�JOEJDBUF�UIF�TPJM�JT�NPEFSBUFMZ�XFMM�ESBJOFE
�BOE�OP�NPUUMFT�
JOEJDBUF�HPPE�ESBJOBHF�

1PPS�BFSBUJPO�SFEVDFT�UIF�VQUBLF�PG�XBUFS�CZ�QMBOUT�BOE�DBO�JOEVDF�XJMUJOH��*U�DBO�BMTP�SFEVDF�
UIF�VQUBLF�PG�QMBOU�OVUSJFOUT
�QBSUJDVMBSMZ�/
�1
�,
�4
�;O
�$V�BOE�$P�	Q���
��%FQFOEJOH�PO�TPJM�UZQF�
BOE�TPJM�DPOEJUJPO
�0MTFO�1�MFWFMT�PG���°���NH�-�BSF�HFOFSBMMZ�SFRVJSFE�GPS�PQUJNVN�QBTUVSF�
QSPEVDUJPO��)PXFWFS
�1�MFWFMT�OFFE�UP�CF�SBJTFE�	TPNFUJNFT�UP���°���NH�-
�JO�DPNQBDUFE
�
QPPSMZ� BFSBUFE� TPJMT� UP� QSPEVDF� B� QPTJUJWF� ESZ�NBUUFS� QSPEVDUJPO� SFTQPOTF�� *O� BEEJUJPO
�
TVMQIVS�BOE�OJUSPHFO�BSF�SFEVDFE�UP�QMBOU�VOBWBJMBCMF�GPSNT�BT�EFTDSJCFE�PO�UIF�QSFWJPVT�
QBHF��.PSFPWFS
�QPPS�BFSBUJPO�SFUBSET�UIF�CSFBLEPXO�PG�PSHBOJD�SFTJEVFT
�BOE�DBO�DBVTF�
DIFNJDBM�BOE�CJPDIFNJDBM�SFEVDUJPO�SFBDUJPOT�UIBU�QSPEVDF�TVMQIJEF�HBTFT
�NFUIBOF
�BMDPIPM�

	FUIBOPM�BOE�FUIZMFOF

�BDFUBMEFIZEF�
BOE�GPSNBMEFIZEF
�XIJDI�BSF�UPYJD� UP�
QMBOU�SPPUT��3PPU�EBNBHF�BOE�SFEVDFE�
OVUSJFOU� BOE� XBUFS� VQUBLF� HJWF� SJTF�
UP�QPPS� QBTUVSF� WJHPVS�� *G� ZPVS� WJTVBM�
TDPSF� GPS� UIF� OVNCFS� BOE� DPMPVS� PG�
TPJM�NPUUMFT�JT�POF�PS�MFTT
�ZPV�OFFE�UP�
BFSBUF�UIF�TPJM�

1F
SD
FO
UB
HF
�D
IB
SU



K>C:N6G9H�q�DA>K:�DG8=6G9H�q�DG8=6G9H�q�L=:6I�q�B6>O:�q�6CCJ6A�8GDEH�q�E6HIJG:

.

EA6I:�)��L_ikWb�iYeh_d]��LI��e\�j^[�dkcX[h�WdZ�Yebekh�e\�ie_b�cejjb[i

(00%�$0/%*5*0/�74����
.PUUMFT�BSF�HFOFSBMMZ�BCTFOU�

.0%&3"5&�$0/%*5*0/�74����
4PJM�IBT�NBOZ�	��°���QFSDFOU
�¾OF�BOE
NFEJVN�PSBOHF�BOE�HSFZ�NPUUMFT�

1003�$0/%*5*0/�74����
4PJM�IBT�QSPGVTF�	� ����QFSDFOU

NFEJVN�BOE�DPBSTF�PSBOHF�BOE
QBSUJDVMBSMZ�HSFZ�NPUUMFT�
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å� #OMPARE�THE�MOIST�COLOUR�OF�A�HANDFUL�OF�SOIL�FROM�THE�lELD�SITE�WITH�SOIL�TAKEN�FROM�UNDER�
THE�NEAREST�FENCELINE�OR�A�SIMILAR�PROTECTED�AREA��0LATE��	��)F�THE�SOIL�IS�DRY��POUR�WATER�OVER�
THE�SURFACE�OF�THE�SAMPLE�

ç� 5SING�THE�THREE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�IN�0LATE����COMPARE�THE�RELATIVE�CHANGE�IN�
SOIL�COLOUR�THAT�HAS�OCCURRED��!S�TOPSOIL�COLOUR�CAN�VARY�MARKEDLY�BETWEEN�SOIL�TYPES��THE�
PHOTOGRAPHS�ILLUSTRATE�THE�DEGREE�OF�CHANGE�IN�COLOUR�RATHER�THAN�THE�ABSOLUTE�COLOUR�OF�THE�SOIL�

40*-�$0-063�JT�B�WFSZ�VTFGVM�JOEJDBUPS�PG�TPJM�RVBMJUZ�CFDBVTF�JU�DBO�QSPWJEF�BO�JOEJSFDU�
NFBTVSF�PG�PUIFS�NPSF�VTFGVM�QSPQFSUJFT�PG�UIF�TPJM�UIBU�BSF�OPU�TP�FBTJMZ�BOE�BDDVSBUFMZ�
BTTFTTFE��JO�HFOFSBM
�UIF�EBSLFS�UIF�DPMPVS
�UIF�HSFBUFS�UIF�BNPVOU�PG�PSHBOJD�NBUUFS�BOE�
IVNVT�JO�UIF�TPJM��"�DIBOHF�JO�DPMPVS�DBO�HJWF�B�HFOFSBM�JOEJDBUJPO�PG�B�DIBOHF�JO�PSHBOJD�
NBUUFS�VOEFS�B�QBSUJDVMBS�MBOE�VTF�PS�NBOBHFNFOU��4PJM�PSHBOJD�NBUUFS�QMBZT�BO�JNQPSUBOU�
SPMF� JO� SFHVMBUJOH�NPTU�CJPMPHJDBM
� DIFNJDBM� BOE�QIZTJDBM�QSPDFTTFT� JO� TPJM
� DPMMFDUJWFMZ�
EFUFSNJOJOH� TPJM� IFBMUI�� *U� QSPNPUFT� JO¾MUSBUJPO
� UIF�NPWFNFOU�BOE� SFUFOUJPO�PG�XBUFS
�
IFMQT�EFWFMPQ�BOE�TUBCJMJTF�TPJM�TUSVDUVSF
�DVTIJPOT�UIF�JNQBDU�PG�XIFFM�USBG¾D�BOE�TUPDL�
USFBEJOH
�SFEVDFT�UIF�QPUFOUJBM�GPS�XJOE�BOE�XBUFS�FSPTJPO
�QMBZT�B�LFZ�SPMF�JO�NBJOUBJOJOH�
UIF�DBUJPO�FYDIBOHF�BOE�CVGGFSJOH�DBQBDJUZ�PG�UIF�TPJM
�BOE�JOEJDBUFT�XIFUIFS�UIF�TPJM�JT�

EA6I:�*��Ie_b�Yebekh�kdZ[h�j^[�\[dY[b_d[

4PJM�DPMPVS�VOEFS�UIF�GFODFMJOF�PO�UIF�MFGU�DPNQBSFE�XJUI�UIBU�JO�UIF�¾FME�PO�UIF�SJHIU��
5IF�DPNQBSBUJWF�EJGGFSFODF�JO�TPJM�TUSVDUVSF�BOE�QPSPTJUZ�JT�BMTP�B�VTFGVM�PCTFSWBUJPO�
UP�NBLF�
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(00%�$0/%*5*0/�74����
%BSL�DPMPVSFE�UPQTPJM�UIBU�JT�TJNJMBS�UP

PS�EBSLFS�UIBO�UIBU�VOEFS�UIF�GFODFMJOF�

.0%&3"5&�$0/%*5*0/�74����
5IF�DPMPVS�PG�UIF�UPQTPJM�JT�TPNFXIBU
QBMFS�UIBO�VOEFS�UIF�GFODFMJOF
�CVU
OPU�NBSLFEMZ�TP�

1003�$0/%*5*0/�74����
4PJM�DPMPVS�IBT�CFDPNF�TJHOJ¾DBOUMZ�QBMFS�
DPNQBSFE�XJUI�VOEFS�UIF�GFODFMJOF�
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GVODUJPOJOH�BT�B�DBSCPO�́ TJOLµ�PS�BT�B�TPVSDF�PG�HSFFO�IPVTF�HBTFT��0SHBOJD�NBUUFS�BDUT�BT�B�
NBKPS�SFTFSWPJS�PG�PSHBOJD�DBSCPO�JO�UIF�TPJM
�DBSCPO�UIBU�JT�TFRVFTUFSFE�CZ�NJDSPPSHBOJTNT�
BOE� GSPN�$0�� JO� UIF�BUNPTQIFSF�CZ�QMBOUT��0SHBOJD�NBUUFS�BMTP�QSPWJEFT�BO� JNQPSUBOU�
GPPE� SFTPVSDF� GPS� TPJM� PSHBOJTNT� BOE� JT� BO� JNQPSUBOU� TPVSDF� BOE� NBKPS� SFTFSWPJS� PG�
QMBOU�OVUSJFOUT�� *UT�EFDMJOF� SFEVDFT� UIF� GFSUJMJUZ� BOE�OVUSJFOU�TVQQMZJOH�QPUFOUJBM� PG� UIF�
TPJM�� OJUSPHFO
� QIPTQIPSVT
� QPUBTTJVN� BOE� TVMQIVS� SFRVJSFNFOUT� PG� QBTUVSFT� JODSFBTF�
NBSLFEMZ
�BOE�PUIFS�NBKPS�BOE�NJOPS�FMFNFOUT�BSF�NPSF�SFBEJMZ�MFBDIFE��5IF�SFTVMU�JT�BO�
JODSFBTFE�EFQFOEFODZ�PO�GFSUJMJTFS�JOQVU�UP�NBJOUBJO�OVUSJFOU�TUBUVT�

%BSL�DPMPVSFE�TPJMT�EVF�UP�IJHI�BNPVOUT�PG�PSHBOJD�NBUUFS�BOE�IVNVT�QSPWJEF�B�NBKPS�
TPVSDF�PG�OJUSPHFO�BOE�QIPTQIPSVT��"�TPJM�XJUI���QFSDFOU�PSHBOJD�DBSCPO�JO�UIF�UPQ��°����
NN�DPOUBJOT�BCPVU� ������LH�PG�PSHBOJDBMMZ�CPVOE�/�QFS�IB��0WFS� UIF�DPVSTF�PG�B�ZFBS
�
�°�� QFSDFOU� PG� UIF� PSHBOJD� /� JT� NJOFSBMJTFE� CZ� TPJM� NJDSPPSHBOJTNT� UP� QMBOU�BWBJMBCMF�
JOPSHBOJD�/�JO�UIF�GPSN�PG�BNNPOJVN�	/)�

�
�BOE�OJUSBUF�OJUSPHFO�	/0�
°�/
��"�TPJM�XJUI�������

LH�/�IB�DBO�UIFSFGPSF�QPUFOUJBMMZ�QSPWJEF�BSPVOE����LH�PG�QMBOU�BWBJMBCMF�/�IB�ZS��*G�XF�
BTTVNF�TPJMT�IBWF�BO�BWFSBHF�PSHBOJD�$�DPOUFOU�PG���QFSDFOU
�UIF�BDUJWJUZ�PG�TPJM�NJDSPCFT�
DBO�QPUFOUJBMMZ�TVQQMZ�����LH�/�IB�ZS��&OTVSJOH�B�HPPE
�IFBMUIZ
�CJPMPHJDBMMZ�BDUJWF�TPJM�
XJUI�BWFSBHF�TPJM�$�MFWFMT�DBO�UIFSFGPSF�QSPWJEF�UIF�/�SFRVJSFNFOUT�PG�B�IJHI�QSPEVDJOH�
EBJSZ�GBSN��5IJT�JT�CPSOF�PVU�CZ�UIF�GBDU�UIBU�EBJSZ�GBSNT�XJUI�HPPE�TPJM�MJGF�BSF�DPNNPOMZ�
QSPEVDJOH�JO�FYDFTT�PG����UPOOF�ESZ�NBUUFS�IB�ZS�XJUI�OP�NJOFSBM�/�BQQMJFE��.BOZ�TPJMT�
IBWF�XFMM�JO�FYDFTT�PG���QFSDFOU�PSHBOJD�$�JO�UIF�UPQ��°����NN�BOE�UIFSFGPSF�IPME�HSFBUFS�
BNPVOUT�PG�PSHBOJDBMMZ�CPVOE�/�UIBU�DPVME�QPUFOUJBMMZ�CFDPNF�QMBOU�BWBJMBCMF��5IF�LFZ�JT�
UP�FOTVSF�UIBU�NBOBHFNFOU�QSBDUJDFT
�JODMVEJOH�UIF�UZQF�BOE�BNPVOU�PG�GFSUJMJTFST�VTFE
�
FODPVSBHF�SBUIFS�UIBO�TVQQSFTT�UIF�CJPMPHJDBM�MJGF�PG�UIF�TPJM�BOE�UIFSFGPSF�UIF�BNPVOU�PG�
BWBJMBCMF�/�QSFTFOU�

4PJM�DPMPVS�	DPNQBSFE�XJUI�UIBU�VOEFS�UIF�GFODFMJOF
�DBO�CF�B�VTFGVM�JOEJDBUPS�PG�XIFUIFS�
TPJMT�PO�B�GBSN�PS�JO�B�¾FME�BSF�CFDPNJOH�EBSLFS�EVF�UP�HBJOJOH�	TFRVFTUFSJOH
�DBSCPO��*G�
UIF�TPJM�JT�QBMFS
�JU�DPVME�QPTTJCMZ�CF�MPTJOH�DBSCPO
�J�F��CFDPNJOH�$�OFHBUJWF��*G�UIFSF�JT�OP�
DPMPVS�EJGGFSFODF
�UIF�TPJM�DBSCPO�SFHJNF�NBZ�CF�JO�B�TUFBEZ�	$�OFVUSBM
�TUBUF
�J�F��OFJUIFS�
MPTJOH�OPS�HBJOJOH�DBSCPO��4PJM�DPMPVS
�BMPOH�XJUI�TPJM�UFYUVSF
�DMBZ�NJOFSBMPHZ
�FBSUIXPSN�
OVNCFST
� SPPU� MFOHUI�BOE�EFOTJUZ
� QPUFOUJBM� SPPUJOH�EFQUI
�QBTUVSF�HSPXUI� 	ESZ�NBUUFS�
QSPEVDUJPO

�QBTUVSF�DPMPVS�BOE�HSPXUI�DPNQBSFE�XJUI�VSJOF�QBUDIFT
�BOE� UIF�BNPVOU�
BOE�GPSN�PG�GFSUJMJTFS�BOE�/�BQQMJFE�	TFF�GPMMPXJOH�QBHFT
�DBO�DPMMFDUJWFMZ�QSPWJEF�B�DMFBS�
JOEJDBUJPO�XIFUIFS�B�QBSUJDVMBS�NBOBHFNFOU�QSBDUJDF�PS�MBOE�VTF�JT�DBSCPO�QPTJUJWF
�OFVUSBM�
PS�OFHBUJWF��"�GBSN�UIBU�IBT�TJNJMBS�PS�EBSLFS�DPMPVSFE�UPQTPJMT�JO�UIF�¾FME�SFMBUJWF�UP�UIF�
GFODFMJOF
�XJUI�¾OF�TJMUZ�PS� DMBZFZ� UFYUVSFT
�HPPE�FBSUIXPSN�OVNCFST
� SPPU� MFOHUI�BOE�
EFOTJUZ
�QPUFOUJBM�SPPUJOH�EFQUI
�QBTUVSF�HSPXUI�	ESZ�NBUUFS�QSPEVDUJPO

�QBTUVSF�DPMPVS�
BOE�HSPXUI�SFMBUJWF�UP�VSJOF�QBUDIFT
�BOE� JT�BQQMZJOH�DBSCPO�GSJFOEMZ� GPSNT�PG� GFSUJMJTFS�
BOE�/�XJMM�TFRVFTUFS�TJHOJ¾DBOU�BNPVOUT�PG�DBSCPO�	TFF�DBSCPO�TFRVFTUSBUJPO
�QQ����°��
��
5IF�GBSN�XJMM�UIFSFGPSF�CF�$�QPTJUJWF�BOE�JO�B�QPTJUJPO�UP�QPUFOUJBMMZ�HBJO�´DBSCPO�DSFEJUTµ�
SBUIFS�UIBO�QPTTJCMZ�QBZ�B�DBSCPO�UBY�
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4PJM�DPMPVS�DBO�BMTP�CF�B�VTFGVM�JOEJDBUPS�PG�TPJM�ESBJOBHF�BOE�UIF�EFHSFF�PG�TPJM�BFSBUJPO��
*O� BEEJUJPO� UP� PSHBOJD�NBUUFS
� TPJM� DPMPVS� JT�NBSLFEMZ� JO¿VFODFE� CZ� UIF� DIFNJDBM� GPSN�
	PS�PYJEBUJPO�TUBUF
�PG� JSPO� 	'F
�BOE�NBOHBOFTF� 	.O
��7FSZ�EBSL�CSPXO
�CSPXO
�ZFMMPX�
CSPXO
�SFEEJTI�CSPXO�BOE�SFE�TPJMT�XJUIPVU�NPUUMFT� JOEJDBUF�XFMM�BFSBUFE
�XFMM�ESBJOFE�
DPOEJUJPOT�XIFSF�'F�BOE�.O�PDDVS�JO�UIF�PYJEJTFE�GPSN�PG�GFSSJD�	'F��
�BOE�NBOHBOJD�	.O��
�
PYJEFT��(SFZ�CMVF�DPMPVST�DBO�JOEJDBUF�UIF�TPJM�JT�QPPSMZ�ESBJOFE�PS�XBUFSMPHHFE�BOE�QPPSMZ�
BFSBUFE�GPS� MPOH�QFSJPET
�DPOEJUJPOT�UIBU�BMPOH�XJUI� MPX�Q)
�SFEVDF�UIF�GPSN�PG�'F�BOE�
.O� UP� GFSSPVT� 	'F��
�BOE�NBOHBOPVT� 	.O��
�PYJEFT��'FSSPVT�BOE�NBOHBOPVT�PYJEFT�BSF�
NPSF�TPMVCMF�UIBO�UIFJS�PYJEJTFE�GPSNT�BOE�BSF�UIFSFGPSF�NPSF�SFBEJMZ� UBLFO�VQ�CZ�UIF�
QMBOU��)JHI�MFWFMT�PG�'F�BOE�.O�JO�UIF�TPJM�BOE�QBTUVSF�TVQQSFTT�UIF�BWBJMBCJMJUZ�PG�DPCBMU�
	$P

�XIJDI�JO�UVSO�SFEVDFT�UIF�BQQFUJUF�PG�SVNJOBOU�TUPDL�°�BT�B�DPOTFRVFODF
�TUPDL�MPTF�
DPOEJUJPO�

*O� BEEJUJPO� UP� UIF� QSPEVDUJPO� PG� UPYJD� MFWFMT� PG� 'F��� BOE�.O��� JPOT
� QPPS� BFSBUJPO� BOE�
XBUFSMPHHJOH�HJWFT�SJTF�UP�B�GVSUIFS�TFSJFT�PG�DIFNJDBM�BOE�CJPDIFNJDBM�SFEVDUJPO�SFBDUJPOT�
UIBU�QSPEVDF�UPYJOT�TVDI�BT�IZESPHFO�TVMQIJEF
�NFUIBOF
�BMDPIPM�	FUIBOPM�BOE�FUIZMFOF

�
BDFUBMEFIZEF�BOE� GPSNBMEFIZEF� UIBU�EBNBHF� UIF� SPPU�TZTUFN��5IJT� SFEVDFT� UIF�BCJMJUZ�
PG�QMBOUT�UP�UBLF�VQ�XBUFS�BOE�OVUSJFOUT�	QBSUJDVMBSMZ�/
�1
�,
�4
�;O
�$V�BOE�$P

�DBVTJOH�
QPPS�QBTUVSF�HSPXUI�BOE�WJHPVS��'VSUIFSNPSF
�UIF�DPODFOUSBUJPO�PG�EJWBMFOU�DBUJPOT�TVDI�
BT�$B���BOE�.H���JODSFBTFT�UPXBSET�UIF�FYDIBOHF�TVSGBDF�PG�UIF�SPPUT�EVSJOH�QSPMPOHFE�
TPJM�XFUOFTT
�UIVT�SFEVDJOH�UIF�BCJMJUZ�PG�UIF�NPOPWBMFOU�DBUJPOT�TVDI�BT�/B��BOE�,��UP�CF�
BCTPSCFE�CZ�UIF�SPPUT��"T�B�SFTVMU
�QBTUVSFT�UZQJDBMMZ�IBWF�MPX�FOFSHZ�MFWFMT�BOE�BSF�OPU�
BT�QBMBUBCMF�CFDBVTF�UIFZ�BSF�VOBCMF�UP�UBLF�VQ�OVUSJFOUT�TVDI�BT�/B�UIBU�BSF�OFDFTTBSZ�
UP�NBLF�TVHBST�

8IBU� JT�NPSF
� TPJM� DPMPVS� DBO� JOEJDBUF� UIF�QPUFOUJBM� PG� B� TPJM� UP� DPOWFSU� QMBOU�BWBJMBCMF�
GPSNT�PG�OVUSJFOUT� JOUP�VOBWBJMBCMF� GPSNT��4PJMT� UIBU�BSF�EJTUJODUMZ�HSFZ� JO�DPMPVS�EVF� UP�
CFJOH�BOBFSPCJD�BOE�XBUFSMPHHFE� SFEVDF�QMBOU�BWBJMBCMF�/� JO� UIF� GPSN�PG�OJUSBUF� 	/0�

°
�
BOE� BNNPOJVN� 	/)�

�
� UP� OJUSJUF� 	/0�
°
� BOE� OJUSPVT� PYJEF� 	/�0

� B� QPUFOU� HSFFOIPVTF�

HBT��1MBOU�BWBJMBCMF�4�JO�UIF�GPSN�PG�TVMQIBUF�TVMQIVS�	40�
�°�4
�JT�SFEVDFE�UP�VOBWBJMBCMF�

TVMQIJEFT��4VMQIVS�BOE�OJUSPHFO�DBO�POMZ�CF�VUJMJTFE�CZ�QMBOUT�JO�UIF�PYZHFOBUFE�TVMQIBUF�
	40�

�°

�OJUSBUF� 	/0�
°
�BOE�BNNPOJVN�	/)�

�
� GPSN�BOE� UIFSFGPSF�QMBOUT� SFRVJSF�BFSBUFE�
TPJMT�GPS�UIF�FG¾DJFOU�VQUBLF�BOE�VUJMJTBUJPO�PG�4�BOE�/��1MBOUT�BMTP�OFFE�4�JO�UIF�TVMQIBUF�
GPSN�UP�VUJMJTF�/�

%BSL�DPMPVSFE�TPJMT�GVSUIFS�TVHHFTU�UIBU�UIF�NJDSPCJBM�CJPNBTT�JT�QSFEPNJOBOUMZ�BFSPCJD
�
FOBCMJOH� UIF� FG¾DJFOU� EFDPNQPTJUJPO� PG� PSHBOJD� NBUUFS� UP� IVNVT� BOE� UIF� SFUFOUJPO
�
JNNPCJMJTBUJPO�BOE�SFMFBTF�PG�TPJM�OVUSJFOUT�
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å� #OUNT�THE�EARTHWORMS�BY�HAND��SORTING�THROUGH�THE�SOIL�SAMPLE�USED�TO�ASSESS�SOIL�STRUCTURE�
�0LATE����P������0LATE��	��.OTE�ALSO�THE�NUMBER�OF�SPECIES�PRESENT��0LATES��n��	�AND�COMPARE�
WITH�THE�CRITERIA�GIVEN�IN�4ABLE����%ARTHWORMS�VARY�IN�SIZE�AND�NUMBER�DEPENDING�ON�THE�
SPECIES��MATURITY��AND�THE�SEASON��&OR�YEAR
TO
YEAR�COMPARISONS��THEREFORE��EARTHWORM�
COUNTS�MUST�BE�MADE�AT�THE�SAME�TIME�OF�YEAR��PREFERABLY�LATE�WINTER�TO�EARLY�SPRING	��AND�
WHEN�SOIL�MOISTURE�AND�TEMPERATURE�LEVELS�ARE�GOOD��AVOID�DRY�CONDITIONS��%ARTHWORM�
NUMBERS�ARE�REPORTED�AS�THE�NUMBER�PER����
MM�CUBE�OF�SOIL��%ARTHWORM�NUMBERS�ARE�
COMMONLY�REPORTED�ON�A�SQUARE
METRE�BASIS��!S�A����
MM�CUBE�SAMPLE�IS�EQUIVALENT�TO������
SQUARE�METRE��THE�NUMBER�OF�EARTHWORMS�NEEDS�TO�BE�MULTIPLIED�BY����TO�CONVERT�TO�NUMBERS�
PER�SQUARE�METRE��

&"35)803.4� QSPWJEF� B� HPPE�
JOEJDBUPS� PG� UIF� CJPMPHJDBM� IFBMUI�
BOE� DPOEJUJPO�PG� UIF� TPJM� CFDBVTF�
UIFJS� QPQVMBUJPO� EFOTJUZ� BOE�
TQFDJFT� BSF� BGGFDUFE� CZ� TPJM�
QSPQFSUJFT� BOE� NBOBHFNFOU�
QSBDUJDFT��5ISPVHI�UIFJS�CVSSPXJOH
�
GFFEJOH
� EJHFTUJOH
� BOE� DBTUJOH
�
FBSUIXPSNT� IBWF� B� NBKPS� FGGFDU�
PO� UIF� DIFNJDBM
� QIZTJDBM
� BOE�
CJPMPHJDBM� QSPQFSUJFT� PG� UIF� TPJM��
UIFZ� TISFE� BOE� EFDPNQPTF� QMBOU�
SFTJEVF� DPOWFSUJOH� JU� UP� IVNVT�
BOE� SFMFBTJOH� NJOFSBM� OVUSJFOUT��
$PNQBSFE� XJUI� VOJOHFTUFE� TPJM
�
FBSUIXPSN� DBTUT� DBO� DPOUBJO� ��
UJNFT� BT� NVDI� QMBOU� BWBJMBCMF� /
�
�°�� UJNFT� BT�NVDI� 1
� ��� UJNFT� BT�
NVDI�,
�BOE���UJNFT�BT�NVDI�.H
�
DIBSBDUFSJTUJDT�UIBU�BSF�EVF�JO�QBSU�
UP� UIF� IJHIFS� FO[ZNF� BDUJWJUZ� JO�
UIF�DBTUT� 	TFF�Q����
��5IFZ�DBO�BMTP�DPOUBJO�NPSF�$B�BOE�QMBOU�BWBJMBCMF�.P
�BOE�IBWF�B�
IJHIFS�Q)
�PSHBOJD�NBUUFS
�BOE�XBUFS�DPOUFOU��*O�BEEJUJPO
�EFBE�FBSUIXPSNT�DBO�DPOUSJCVUF�
TJHOJ¾DBOU� BNPVOUT� PG� /� UP� UIF� TPJM
� CFJOH� ��°��� QFSDFOU� QSPUFJO� 	ESZ�XFJHIU
�XJUI� B� /�
DPOUFOU�PG����QFSDFOU��'PSUZ�¾WF�FBSUIXPSNT�QFS�����NN�DVCF�PG�TPJM�	������N�
�BSF�SPVHIMZ�
FRVJWBMFOU� UP�B�CJPNBTT�PG��� UPOOFT�PG�FBSUIXPSN�IB
�BOE�DPVME�SFMFBTF���°���LH�/�IB�
VQPO�UIFJS�EFBUI��5IF�QSFTFODF�PG�FBSUIXPSNT�BMTP�JODSFBTFT�UIF�NPCJMJ[BUJPO�PG�OJUSBUF�/�
CZ����UJNFT�BOE�UIBU�PG�BNNPOJVN�/�CZ����UJNFT
�DPNQBSFE�XJUI�TPJMT�XJUIPVU�FBSUIXPSNT��

EA6I:�,��IWcfb[�\eh�Wii[ii_d]�[Whj^mehci

4BNQMF�GPS�
BTTFTTJOH�
FBSUIXPSNT��
1IPUP�TIPXT�
FBSUIXPSNT�
QSFTFOU�JO�B�
����NN�DVCF�
TBNQMF�PG�TPJM�
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"�WFSZ�BDUJWF�TVSGBDF�
MJUUFS�BOE�EVOH�GFFEJOH�
FBSUIXPSN��DPNNPOMZ�
SFE�CSPXO�PS�SFE�QVSQMF�
JO�DPMPVS�XJUI�B�QBMFS�
VOEFSTJEF��IBT�B�EJTUJODUMZ�
¿BUUFOFE�UBJM��DPNNPOMZ
��°����NN�MPOH�

EA6I:�.��7feh[YjeZ[W�YWb_]_deiW

"�NFEJVN�TJ[FE�	��°���NN
�
UPQTPJM�EXFMMJOH�FBSUIXPSN��
DPNNPOMZ�HSFZ�QJOL�PO�
CPUI�UIF�EPSTBM�BOE�WFOUSBM�
TVSGBDFT��EPFT�OPU�IBWF�B�
¿BUUFOFE�UBJM�

EA6I:�&%��7feh[YjeZ[W�bed]W

"�MPOH�	��°����NN
�EFFQ�
CVSSPXJOH�FBSUIXPSN��
DPNNPOMZ�EBSL�HSFZ�
CSPXO�XJUI�B�CMBDL�
IFBE��UBJM�FOE�JT�QBMFS�
BOE�TMJHIUMZ�¿BUUFOFE��
6OEFSTJEF�JT�QBMFS�UIBO�
UIF�EPSTBM�TVSGBDF�

E]didh�d[�A#gjWZaajh�VcY�6#XVa^\^cdhV�Ä�XdjgiZhn�d[�Gdhh�<gVn!�6\GZhZVgX]�AiY#
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&BSUIXPSNT� BMTP� BDU� BT� CJPMPHJDBM� BFSBUPST� BOE� QIZTJDBM� DPOEJUJPOFST� PG� UIF� TPJM
�
JNQSPWJOH�TPJM�QPSPTJUZ
�BFSBUJPO
�TPJM�TUSVDUVSF
�TPJM�BHHSFHBUF�TUBCJMJUZ
�XBUFS�SFUFOUJPO
�
XBUFS�JO¾MUSBUJPO
�BOE�ESBJOBHF
�BOE�SFEVDJOH�TVSGBDF�SVOPGG�BOE�FSPTJPO��5IFZ�QSPNPUF�
QBTUVSF�HSPXUI�CZ�TFDSFUJOH�QMBOU�HSPXUI�IPSNPOFT�BOE�JODSFBTJOH�SPPU�EFOTJUZ�BOE�SPPU�
EFWFMPQNFOU�UISPVHI�UIF�SBQJE�HSPXUI�PG�SPPUT�EPXO�OVUSJFOU�FOSJDIFE�XPSN�DIBOOFMT��
5IFZ�BMTP� DPOUSJCVUF� UP�OJUSPHFO�¾YBUJPO�CZ�QSPNPUJOH�OJUSPHFO�¾YJOH�NJDSPPSHBOJTNT
�
OJUSPHFO�¾YJOH� OJUSPHFOBTF� FO[ZNFT� BOE� UIF� BWBJMBCJMJUZ� PG�.P��8IJMF� FBSUIXPSNT� DBO�
EFQPTJU�BSPVOE���°���UPOOFT�PG�DBTUT�IB�ZS�PO�UIF�TVSGBDF�	1MBUF���

����QFSDFOU�PG�UIFJS�
DBTUT�BSF�EFQPTJUFE�CFMPX�UIF�TVSGBDF�PG�UIF�TPJM��&BSUIXPSNT�DBO�UIFSFGPSF�IBWF�B�NBKPS�
FGGFDU�PO�UIF�PWFSBMM�QSPQFSUJFT�BOE�DPOEJUJPO�PG�UIF�TPJM�

&BSUIXPSNT� BMTP� JODSFBTF� UIF� QPQVMBUJPO
� BDUJWJUZ
� BOE� EJWFSTJUZ� PG� TPJM� NJDSPCFT�� 5IF�
OVNCFS�PG�CFOF¾DJBM�CBDUFSJB�DBO�JODSFBTF�UISFF�GPME�GSPN���NJMMJPO�QFS�HSBN�JO�TPJMT�XJUI�
OP�XPSNT�UP����NJMMJPO�QFS�HSBN�BGUFS�DPMPOJ[BUJPO�CZ�XPSNT��"DUJOPNZDFUFT�JODSFBTF��°��
UJNFT�EVSJOH�UIF�QBTTBHF�PG�TPJM�UISPVHI�UIF�EJHFTUJWF�USBDU�PG�UIF�XPSN�BOE
�BMPOH�XJUI�
PUIFS�NJDSPCFT
�QMBZ�BO�JNQPSUBOU�SPMF�JO�UIF�EFDPNQPTJUJPO�PG�PSHBOJD�NBUUFS�UP�IVNVT�
BOE� UIF� TVQQMZ� PG� OVUSJFOUT�� &BSUIXPSNT� UIFSFGPSF� QMBZ� BO� JNQPSUBOU� SPMF� JO� QBTUPSBM�
BHSJDVMUVSF�BOE�DBO�JODSFBTF�QBTUVSF�QSPEVDUJPO�CZ���°���QFSDFOU�

&BSUIXPSNT�DBO�JODSFBTF�UIF�EFQUI�PG�UPQTPJM�BOE�UIF�DBSCPO�DPOUFOU�PG�CPUI�UPQTPJM�BOE�
TVCTPJM�CZ� UIFJS�CVSSPXJOH
�EJHFTUJOH
� SFXPSLJOH
�BOE�NJYJOH�PG�TPJM�BOE�QMBOU� SFTJEVFT�
	CJPUVSCBUJPO

�BOE�CZ�UIF�EFQPTJUJPO�PG�XPSN�DBTUT��)JHI�OVNCFST�PG�FBSUIXPSNT�JOHFTU�
DPOTJEFSBCMF�BNPVOUT�PG�TPJM�BOE�QMBOU�NBUFSJBM
�CVJMEJOH�VQ�TPJM�$�MFWFMT�CZ�DPOWFSUJOH�
$�UP�NPSF�TUBCMF�PSHBOJD�DPNQPVOET�CPOEFE�UP�DMBZ�QBSUJDMFT��0SHBOJD�NBUUFS�HSBEVBMMZ�
XPSLT�EPXO�UP�UIF�TVCTPJM�BOE�TP�JODSFBTFT�UIF�EFQUI�PG�UPQTPJM��5IF�CVSSPXJOH
�DBTUJOH
�
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&BSUIXPSN�OVNCFST
	QFS�����NN�DVCF�PG�TPJM


�
<(PPE>

������	XJUI�QSFGFSBCMZ���PS�NPSF�TQFDJFT


���
<.PEFSBUFMZ�HPPE>

��°��

�
<.PEFSBUF>

��°����	XJUI�QSFGFSBCMZ���PS�NPSF�TQFDJFT


���
<.PEFSBUFMZ�QPPS>

��°��

�
<1PPS>

������	XJUI�QSFEPNJOBOUMZ���TQFDJFT
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BOE� JODPSQPSBUJPO� PG� PSHBOJD�
NBUFS� JOUP� UIF� TPJM� DPOUSJCVUFT�
UP� JODSFBTJOH� UPQTPJM� EFQUI� CZ�
EFDSFBTJOH� TPJM� EFOTJUZ� BOE�
JODSFBTJOH� UIF� QPSPTJUZ
� BOE�
UIFSFGPSF� UIF� WPMVNF� PG� TPJM��
(JWFO� UIBU� ��� QFSDFOU� PG� XPSN�
DBTUT�BSF�EFQPTJUFE�PO�UIF�TVSGBDF�
BOE� ��� QFSDFOU� CFMPX� HSPVOE
�
UIF� QPUFOUJBM� GPS� FBSUIXPSNT� UP�
JODSFBTF� TPJM� DBSCPO� MFWFMT� BOE�
UPQTPJM� EFQUI� JT� TVCTUBOUJBM��
%FQPTJUJPO� SBUFT� PG� TPJM� BU� UIF�
TVSGBDF�EVF�NBJOMZ�UP�FBSUIXPSN�
DBTUT�DBO�WBSZ�GSPN��°���NN�ZS�

&BSUIXPSN� OVNCFST� 	BOE�
CJPNBTT
� BSF� HPWFSOFE� CZ� UIF�
BNPVOU� PG� GPPE� BWBJMBCMF� BT�
PSHBOJD�NBUUFS�BOE�TPJM�NJDSPCFT
�
BT� EFUFSNJOFE� CZ� QBTUVSF�
QSPEVDUJPO�BOE�UIF�TUPDLJOH�SBUF��
5IFJS�OVNCFST�BSF�BMTP�HPWFSOFE�
CZ� TPJM� NPJTUVSF
� UFNQFSBUVSF
�
UFYUVSF
� TPJM� BFSBUJPO
� QVHHJOH
�
MFHVNF� DPOUFOU
� Q)
� TPJM�
OVUSJFOUT� 	JODMVEJOH�$B

� BOE� UIF�
UZQF�BOE�BNPVOU�PG�GFSUJMJTFS�BOE�
OJUSPHFO� VTFE�� 5IF� PWFS�VTF� PG�
BDJEJGZJOH� TBMU�CBTFE� GFSUJMJTFST�
BOE� BNNPOJB�CBTFE� QSPEVDUT�
DBO�SFEVDF�FBSUIXPSN�OVNCFST�

4PJMT�TIPVME�IBWF�B�HPPE�EJWFSTJUZ�PG�FBSUIXPSN�TQFDJFT�XJUI�B�DPNCJOBUJPO�PG��	J
�TVSGBDF�
GFFEFST�UIBU�MJWF�BU�PS�OFBS�UIF�TVSGBDF�UP�CSFBLEPXO�QMBOU�SFTJEVFT�BOE�EVOH��	JJ
�UPQTPJM�
EXFMMJOH�TQFDJFT�UIBU�CVSSPX
�JOHFTU�BOE�NJY�UIF�UPQ����°����NN�PG�TPJM��BOE�	JJJ
�EFFQ�
CVSSPXJOH�TQFDJFT�UIBU�QVMM�EPXO�BOE�NJY�QMBOU�MJUUFS�BOE�PSHBOJD�NBUUFS�BU�EFQUI�

&BSUIXPSN� TQFDJFT� DBO� GVSUIFS� JOEJDBUF� UIF� PWFSBMM� DPOEJUJPO� PG� UIF� TPJM�� 'PS� FYBNQMF
�
TJHOJ¾DBOU� OVNCFST� PG� ZFMMPX�UBJM� FBSUIXPSNT� 	0DUPMBTJPO� DZBOFVN� °� 1MBUF� ��
� DBO�
JOEJDBUF�BEWFSTF�TPJM�DPOEJUJPOT�
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å� 2EMOVE�A�SPADE�SLICE�OF�SOIL��APPROXIMATELY�����MM�WIDE�������MM�LONG�������MM�DEEP	�

AND�BREAK�IN�HALF��0LACE�THE�EXPOSED�FACE�OF�THE�SOIL�CLOSE�TO�YOUR�NOSE��TAKE�THREE�DEEP�SNIFFS��
AND�COMPARE�WITH�THE�CRITERIA�GIVEN�IN�4ABLE����"EFORE�SNIFlNG�THE�SOIL��PLACE�A�TISSUE��OR�MASK	�
OVER�YOUR�NOSE�TO�PREVENT�THE�INHALATION�OF�ANY�HARMFUL�MICROBES��4HE�TEST�IS�BEST�CARRIED�OUT�
WHEN�THE�SOIL�IS�MOIST��INCLUDING�DURING�OR�IMMEDIATELY�AFTER�THE�WET�MONTHS�OF�THE�YEAR�

?cfehjWdY[I
40*-�4.&--
�XIJMF�WFSZ�EFQFOEFOU�PO�UIF�XBUFS�DPOUFOU�BOE�BFSBUJPO�TUBUVT�PG�UIF�TPJM
�JT�
BMTP�B�HPPE�JOEJDBUPS�PG�UIF�BNPVOU�BOE�UIF�BDUJWJUZ�PG�TPJM�MJGF�BOE�UIFSFGPSF�TPJM�IFBMUI��4PJM�
TNFMM�JT�EFUFSNJOFE�QSJODJQBMMZ�CZ�UIF�HBTFT�HJWFO�PGG�CZ�UIF�BFSPCJD�PS�BOBFSPCJD�SFTQJSBUJPO�
PG�TPJM�NJDSPCFT
�BOE�CZ�UIF�UZQF�BOE�BNPVOU�PG�PSHBOJD�NBUUFS�BOE�IVNVT�QSFTFOU�JO�UIF�
TPJM��"FSPCJD�SFTQJSBUJPO�CZ�TPJM� GVOHJ
�CBDUFSJB
�ZFBTU
�QSPUP[PB�	J�F��TJOHMF�DFMM�BOJNBMT

�
OFNBUPEFT
� BSUISPQPET� 	NJUFT
� CFFUMFT
� NJMMJQFEFT
� FUD�

� BOE� FBSUIXPSNT� QSPEVDF�
EJTUJODUJWF�PEPVST��5IF�EFHSFF�BOE�OBUVSF�PG�UIF�PEPVST�BSF�EFUFSNJOFE�CZ�UIF�DPNQPTJUJPO�
BOE�BDUJWJUZ�PG�UIF�TPJM�CJPMPHZ�XIJDI�JO�UVSO�JT�HPWFSOFE�JO�QBSU�CZ�UIF�BWBJMBCMF�GPPE�TVQQMZ�
JO�UIF�GPSN�PG�PSHBOJD�NBUUFS�BOE�IVNVT��4PJMT�SJDI�JO�GVOHJ
�GPS�FYBNQMF
�QSPEVDF�BSPNBUJD�
DPNQPVOET�BOE�PSHBOJD�BDJET�UIBU�HJWF�BO�FBSUIZ
�SJDI
�TXFFU
�GSFTI�PS�TPNFUJNFT�NVTUZ�
TNFMM��5IFTF�BSF�PGUFO�UIF�DIBSBDUFSJTUJD�TNFMMT�PG�GPSFTU�TPJMT
�XIJDI�BSF�HFOFSBMMZ�SJDI�JO�
GVOHJ��5IF�QSFTFODF�PG�TJNJMBS�GVOHBM�TNFMMT�JO�B�QBTUPSBM�TPJM�TVHHFTUT�JU�JT�OPU�POMZ�XFMM�
BFSBUFE�CVU�BMTP�IBT�B�HPPE
�BDUJWF�NJDSPCJBM�CJPNBTT�	1MBUF���
��5IJT�JT�CFDBVTF�JU�NVTU�
IBWF�MBSHF�OVNCFST�PG�CBDUFSJB�UP�NBJOUBJO�B�GVOHBM�UP�CBDUFSJB�SBUJP�PG��������	PS����
�UIBU�
JT�OFDFTTBSZ�UP�QSFTFSWF�BOE�QSPNPUF�QBTUPSBM�QMBOUT��"O�JNCBMBODF�PG�UIJT�SBUJP�BMPOH�XJUI�
QPPS�TPJM�OVUSJUJPO�DPVME�FYQMBJO�XIZ�QBTUVSFT�NBZ�TIPX�QPPS�QFSTJTUFODF�BOE�B�UFOEFODZ�
UP�SFWFSU�UP�PUIFS�QMBOU�TQFDJFT�TVDI�BT�XPPEZ�XFFET��1BTUPSBM�TPJMT�UIBU�BSF�JOUFOTJWFMZ�
HSB[FE�BOE�GFSUJMJTFE�UFOE�UP�IBWF�B�HSFBUFS�BCVOEBODF�PG�CBDUFSJB�SFMBUJWF�UP�GVOHJ�UIBO�
TPJMT� UIBU� BSF� MFTT� JOUFOTJWFMZ� HSB[FE� BOE� GFSUJMJTFE�� "T� B� DPOTFRVFODF
� UIFZ� BSF� NPSF�
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4PJM�TNFMM

�
<(PPE>

4PJM�IBT�B�EJTUJODU�SJDI
�FBSUIZ
�TXFFU
�XIPMFTPNF�PS�GSFTI�TNFMM�

�
<.PEFSBUF>

4PJM�IBT�B�TMJHIU�FBSUIZ
�TXFFU�PEPVS�PS�B�NJOFSBM�TNFMM�

�
<1PPS>

4PJM�IBT�B�QVUSJE
�TPVS
�DIFNJDBM�PS�VOQMFBTBOU�TNFMM�
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&.

TFOTJUJWF�UP�TUSFTT�TVDI�BT�ESPVHIUT
�BSF�
MFTT�FG¾DJFOU�JO�UFSNT�PG�VQUBLF
�DZDMJOH�
BOE� SFUFOUJPO�PG�OVUSJFOUT� JODMVEJOH�/
�
BOE�BSF�NPSF�TVTDFQUJCMF�UP�/�MFBDIJOH�

#JPMPHJDBM� SFHJNFT� BSF� TFOTJUJWF� UP�
JOUFOTJWF� MBOE� VTFT� XJUI� UIF� SFTVMU�
UIBU� TPJMT� DBO� IBWF� MJUUMF� PS� OP� TPJM�
TNFMM�� "OBFSPCJD� SFTQJSBUJPO� PG� NJDSP�
PSHBOJTNT�	JODMVEJOH�BOBFSPCJD�CBDUFSJB�
BOE�ZFBTU
�JO�TBUVSBUFE
�QPPSMZ�BFSBUFE�
TPJMT� QSPEVDF� NFUIBOF� BOE� OJUSPVT�
PYJEF� 	HSFFOIPVTF� HBTFT

� BMDPIPM�
	FUIBOPM� BOE� FUIZMFOF

� BDFUBMEFIZEF�
GPSNBMEFIZEF
� BOE� QVUSJE� TVMQIJEF�
HBTFT� JODMVEJOH� IZESPHFO� TVMQIJEF�
	)�4

� GFSSPVT� TVMQIJEF� 	'F4

� BOE� [JOD�
TVMQIJEF� 	;O4

� BMM� PG� XIJDI� JOIJCJU�
SPPU� HSPXUI� XIFO� BDDVNVMBUFE� JO�
UIF� TPJM� 	1MBUF� ��
�� 6OMJLF� BFSPCJD�
SFTQJSBUJPO
� BOBFSPCJD� SFTQJSBUJPO�
SFMFBTFT� JOTVG¾DJFOU� FOFSHZ� JO� UIF�
GPSN� PG� BEFOPTJOF� USJQIPTQIBUF� 	"51
�
BOE�BEFOZMBUF�FOFSHZ�DIBSHF� 	"&$
� GPS�
NJDSPCJBM�BOE�SPPU�TIPPU�HSPXUI�

8IJMF�TPJMT�TIPVME�IBWF�HPPE�NJDSPCJBM�CJPNBTT�XJUI� MFWFMT�QSFGFSBCMZ� JO�FYDFTT�PG�������
NH�LH
�BOE�B�HPPE�NJDSPCJBM�RVPUJFOU�	J�F��UIF�SBUJP�PG�NJDSPCJBM�CJPNBTT�$�UP�UPUBM�PSHBOJD�
$

�UP�CF�CFOF¾DJBM
�TPJM�NJDSPCFT�BMTP�OFFE�UP�CF�BDUJWF��5IF�MFWFM�PG�BDUJWJUZ�BOE�UIFSFGPSF�
GVODUJPOBMJUZ�PG�UIF�NJDSPCJBM�CJPNBTT�JT�TPNFUIJOH�UIBU�NVTU�BMXBZT�CF�LFQU�JO�NJOE�XIFO�
BTTFTTJOH� UIF� TUBUVT� PG� UIF� TPJM� CJPMPHJDBM� DPNNVOJUZ�� 5IF� BDUJWJUZ� BOE� FOFSHZ� TUBUVT� PG�
TPJM�NJDSPCFT�DBO�CF�BTTFTTFE�CZ�NFBTVSJOH�UIFJS�SFTQJSBUJPO
�UIF�MFWFM�PG�UIFJS�SFTQJSBUJPO�
SFMBUJWF� UP� UIFJS� CJPNBTT� 	J�F�� UIF� SFTQJSBUJPO� UP� CJPNBTT� SBUJP� PS� UIF�NFUBCPMJD� RVPUJFOU�
R$0�

�BOE�UIFJS�"&$
�XIJDI�TIPVME�CF�� ������.JDSPCJBM�WJBCJMJUZ�JT�NBJOUBJOFE�BU�"&$�WBMVFT�
CFUXFFO�����BOE�����°�UIF�DFMMT�EJF�BU�WBMVFT�CFMPX������

4PJM�NJDSPCFT
�JODMVEJOH�BDUJOPNZDFUFT�BOE�NZDPSSIJ[BM�GVOHJ
�QMBZ�BO�JNQPSUBOU�SPMF�JO�UIF�
EFDPNQPTJUJPO� PG� PSHBOJD�NBUUFS� UP� IVNVT��.ZDPSSIJ[BM� GVOHJ� EFDPNQPTF� PSHBOJD�NBUUFS�
UP� GPSN�HMPNBMJO
�BO� JNQPSUBOU�TUBCMF�PSHBOJD�DPNQPVOE�UIBU�DPNQSJTFT�VQ�UP����QFSDFOU�
PS�NPSF�PG� UIF�IVNVT�GSBDUJPO� JO�QBTUPSBM�TPJMT��4PJM�PSHBOJTNT�BMTP�QMBZ�B�LFZ�SPMF� JO� UIF�
QSPNPUJPO�BOE�NBJOUFOBODF�PG�TPJM� GFSUJMJUZ� UISPVHI�OVUSJFOU�BOE�DBSCPO�DZDMJOH
�BOE�UIFJS�
SPMF� JO�UIF�/�BOE�4�DZDMF��.JDSPCFT�JNNPCJMJTF�BOE�SFUBJO�TJHOJ¾DBOU�BNPVOUT�PG�OVUSJFOUT�
JO�UIF�IVNVT�UIFZ�QSPEVDF�BOE�JO�UIFJS�CJPNBTT
�SFMFBTJOH�UIFN�XIFO�UIFZ�EJF��.PSFPWFS
�
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TPJM�NJDSPCFT
� JODMVEJOH�NZDPSSIJ[BM�
GVOHJ
�QMBZ�B�NBKPS�SPMF�JO�UIF�TVQQMZ�
PG�QMBOU�BWBJMBCMF�OVUSJFOUT
�EJHFTUJOH�
TPJM� BOE� GFSUJMJTFS
� BOE� VOMPDLJOH�
OVUSJFOUT� TVDI� BT� QIPTQIPSVT� UIBU�
BSF�¾YFE�CZ�UIF�TPJM��.ZDPSSIJ[BM�GVOHJ�
BOE�CBDUFSJB�QSPWJEF�B�GVOEBNFOUBMMZ�
JNQPSUBOU� ´NJDSPCJBM� CSJEHFµ� UIBU�
BMMPXT�UIF�CJEJSFDUJPOBM�¿PX�PG�MJRVJE�
$� 	TVHBST
� GSPN� UIF� QMBOU� UP� UIF�
TPJM
�BOE�OVUSJFOUT�BOE�QMBOU�HSPXUI�
IPSNPOFT�GSPN�UIF�TPJM�UP�UIF�QMBOU��
)JHI� PSHBOJD� NBUUFS� BOE� NJDSPCJBM�
BDUJWJUZ� GVSUIFS� SFTVMU� JO�B�IJHI� MFWFM�
PG� BDUJWJUZ� PG� TPJM� FO[ZNFT� TVDI� BT�
VSFBTF
� QSPUFBTF
� QIPTQIBUBTF� BOE�
TVMGBUBTF
� XIJDI� SFTVMU� JO� B� IJHI�
UVSOPWFS� PG� /
� 1� BOE� 4� UISPVHI� UIF�
TPJM�PSHBOJD�QPPM��

*O� BEEJUJPO
� TPJM� NJDSPCFT� BOE�
QBSUJDVMBSMZ� CBDUFSJB� QMBZ� B� NBKPS�
SPMF� JO� UIF� ¾YBUJPO� BOE� TVQQMZ� PG�
OJUSPHFO�� 3IJ[PCJVN� CBDUFSJB� JO�
DMPWFS�OPEVMFT�¾Y�/�EJSFDUMZ�GSPN�UIF�
BUNPTQIFSF��5IF�BNNPOJB�QSPEVDFE�
CZ�/�¾YBUJPO�JT�UBLFO�VQ�CZ�UIF�QMBOU�UP�QSPEVDF�QSPUFJO�BOE�PSHBOJD�/�DPNQPVOET�UIBU�BSF�
UIFO�NJOFSBMJTFE�CZ�B�GVSUIFS�SBOHF�PG�CBDUFSJB�BOE�GVOHJ
�SFMFBTJOH�/�JO�UIF�GPSN�PG�QMBOU�
BWBJMBCMF�BNNPOJVN�	/)�

�
�XIFO�UIF�QMBOU�EJFT��6OEFS�BFSPCJD�DPOEJUJPOT
�UIF�BNNPOJVN�
JT� DPOWFSUFE� CZ� OJUSPTPNPOBT� BOE� OJUSPCBDUFS� CBDUFSJB� UP� OJUSBUF� 	/0�

°

� BOPUIFS� QMBOU�
BWBJMBCMF� GPSN� PG� /� 	B� QSPDFTT� LOPXO� BT� OJUSJ¾DBUJPO
�� 'SFF�MJWJOH� BFSPCJD� "[PUPCBDUFS�
CBDUFSJB�BOE�BOBFSPCJD�	$MPTUSJEJVN
�CBDUFSJB�JO�UIF�TPJM�GVSUIFS�QSPNPUF�UIF�¾YBUJPO�BOE�
TVQQMZ�PG�QMBOU�BWBJMBCMF�/�

/JUSPHFO�¾YJOH�CBDUFSJB
�CF�UIFZ�GSFF�MJWJOH�JO�UIF�SIJ[PTQIFSF
�DPO¾OFE�UP�OPEVMFT�PO�QMBOU�
SPPUT
�PS�FYJTUJOH�BT�FOEPQIZUFT�JO�MFBWFT�PS�TUFNT
�EFSJWF�NPTU�PG�UIFJS�FOFSHZ�GSPN�EJTTPMWFE�
PSHBOJD� DBSCPO� 	MJRVJE� TVHBS
� QSPEVDFE� CZ� QIPUPTZOUIFTJT�� /�¾YBUJPO� JT� UIFSFGPSF� WFSZ�
EFQFOEFOU�PO�UIF�¿PX�PG�MJRVJE�DBSCPO�GSPN�UIF�MFBG�UP�UIF�SPPUT��*G�QMBOUT�BSF�NZDPSSIJ[BM
�
J�F��IBWF�IJHI�QPQVMBUJPOT�PG�NZDPSSIJ[BM�GVOHJ�BOE�CBDUFSJB�BUUBDIFE�UP�UIF�SPPUT�UIBU�GPSN�
B�NJDSPCJBM�CSJEHF�CFUXFFO�UIF�QMBOU�BOE�UIF�TPJM
�UIFZ�EPOµU�SFRVJSF�/�JO�B�NJOFSBMJTFE�GPSN�
TVDI�BT�OJUSBUF�PS�BNNPOJVN��*O�PSEFS�UP�USBOTQPSU�NJOFSBMJTFE�/
�NZDPSSIJ[BM�GVOHJ�IBWF�UP�
DPOWFSU�JU�UP�HMVUBNBUF
�XIJDI�SFQSFTFOUT�BO�FOFSHZ�DPTU��'PS�UIJT�SFBTPO
�/�JT�QSFGFSFOUJBMMZ�
USBOTQPSUFE�JO�BO�PSHBOJD�GPSN
�HFOFSBMMZ�BT�BNJOP�BDJET�TVDI�BT�HMZDJOF�BOE�HMVUBNJOF�
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4PJM�IBT�B�NPEFSBUFMZ�SJDI
�FBSUIZ
�TXFFU�TNFMM�
XJUI�B�TNFMM�TDPSF�PG�����
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.PSFPWFS
�CBDUFSJBM��BOE�GVOHBM�GFFEJOH�
QSPUP[PB�BOE�OFNBUPEFT� SFMFBTF� MBSHF�
BNPVOUT� PG� /� XIFO� GFFEJOH� PO� UIFJS�
TFMFDUFE� QSFZ� BOE� BSF� SFTQPOTJCMF� GPS�
NVDI� PG� UIF� QMBOU�BWBJMBCMF� /� JO� UIF�
NBKPSJUZ� PG� TPJMT�� 5IF� QSFEBUPS�QSFZ�
JOUFSBDUJPO� PG� QSPUP[PB� PO� CBDUFSJB�
SFMFBTFT� �� VOJUT� PG� QMBOU�BWBJMBCMF� /�
JO� UIF� GPSN�PG�BNNPOJVN�GPS�FWFSZ�TJY�
CBDUFSJB� DPOTVNFE�� 5IF� GFFEJOH� PG�
OFNBUPEFT�PO�CBDUFSJB�SFMFBTFT����VOJUT�
PG� /� GPS� FWFSZ� ��� CBDUFSJB� DPOTVNFE��
(JWFO� UIBU� CBDUFSJBM� OVNCFST� TIPVME�
CF� HSFBUFS� UIBO� POF� NJMMJPO� QFS� HSBN�
GPS�BMM�BHSJDVMUVSBM�TPJMT
�BOE�OFBSFS�����
NJMMJPO� QFS� HSBN� GPS� QSPEVDUJWF� TPJMT
�
UIF�QPUFOUJBM� TUPSBHF�BOE� SFMFBTF�PG�/�
GSPN�CBDUFSJB�JT�DPOTJEFSBCMF��#FUXFFO�
���BOE����QFSDFOU�PG�UIF�/�JO�QMBOUT�DBO�
DPNF�GSPN�UIF�QSFEBUPS�QSFZ�JOUFSBDUJPO�
PG�QSPUP[PB�XJUI�CBDUFSJB��

*O�BEEJUJPO�UP�BEEJOH�PSHBOJD�NBUUFS�UP�
UIF�TPJM
�TPJM�PSHBOJTNT�QMBZ�B�LFZ�SPMF�
JO� TPJM� GPSNBUJPO� CZ� EFWFMPQJOH� BOE�
QSPNPUJOH� UIF� TUSVDUVSF
� BHHSFHBUF�
TUBCJMJUZ
� QPSPTJUZ
� BFSBUJPO
� JO¾MUSBUJPO�
BOE�XBUFS�IPMEJOH�DBQBDJUZ�PG�UIF�TPJM
�BOE�SFEVDF�XBUFSMPHHJOH�BOE�SVOPGG�GSPN�UIF�UPQTPJM��
4PJM�NJDSPCFT�BMTP�QMBZ�BO� JNQPSUBOU� SPMF� JO�QVSJGZJOH�XBUFS�BOE�¾MUFS
�CVGGFS
�EFHSBEF
�
JNNPCJMJTF
�BOE�EFUPYJGZ�PSHBOJD�BOE�JOPSHBOJD�QPMMVUBOUT��.PSFPWFS
�UIFZ�TVQQSFTT�QFTUT�
BOE�EJTFBTFT
�QSPEVDJOH�DPNQPVOET�UIBU�JOIJCJU�UIF�HSPXUI�PG
�PS�BSF�UPYJD�UP�QBUIPHFOT
�
SFEVDJOH�UIF�JOWBTJPO�PG�UIF�QMBOU�CZ�B�QBUIPHFO��#FBVWBSJB�GVOHJ
�GPS�FYBNQMF
�EFTUSPZ�
UIF�BEVMU�DMPWFS�SPPU�XFFWJM
�QSPWJEJOH�BO�FGGFDUJWF�CJPMPHJDBM�DPOUSPM��4PJM�NJDSPCFT�BMTP�
QSPEVDF�QMBOU�HSPXUI�IPSNPOFT�BOE�DPNQPVOET�UIBU�TUJNVMBUF�SPPU�HSPXUI�BOE�QSPEVDF�
#�HSPVQ�WJUBNJOT
�JODMVEJOH�WJUBNJO�#���XIJDI�JT�JNQPSUBOU�GPS�SVNFO�GVODUJPO�

5IF� DPMMFDUJWF� CFOF¾UT� PG� NJDSPCFT� DBO� SFEVDF� GFSUJMJTFS� SFRVJSFNFOUT� BOE� NPSF� UIBO�
EPVCMF�UIF�HSPXUI�PG�SZFHSBTT�BOE�DMPWFS��5IFZ�DBO�BMTP�TJHOJ¾DBOUMZ�JNQSPWF�UIF�TVHBS�
DPOUFOU
� OVUSJFOU� EFOTJUZ
� BOE�IFBMUI� PG� UIF�QMBOU�� 4PJM� MJGF� DBO� UIFSFGPSF�CF� FGGFDUJWFMZ�
EFTDSJCFE�BT�UIF�´FOHJOF�SPPNµ�PG�UIF�TPJM
�XJUI�NZDPSSIJ[BM�GVOHJ�CFJOH�UIF�QPXFSIPVTF��
5IF�USJDL�UP�TNBSU�BOE�TVTUBJOBCMF�GBSNJOH�JT�UP�FOTVSF�UIF�FOHJOF�SFNBJOT�XFMM�PJMFE�

EA6I:�&*��Ie_b�m_j^�W�feeh�ic[bb

4PJM�IBT�B�QVUSJE
�VOQMFBTBOU�TNFMM�PG�
IZESPHFO�TVMQIJEF�XJUI�B�TNFMM�TDPSF�PG���



K>HJ6A�HD>A�6HH:HHB:CI

''

ed
iZ
ci
^V
a�g
dd

i^c
\�
YZ

ei
]

7ii[iic[djC

?cfehjWdY[I

å� !SSESS�THE�POTENTIAL�ROOTING�DEPTH�BY�DIGGING�A�HOLE�TO�IDENTIFY�THE�DEPTH�TO�A�LIMITING�
�RESTRICTING	�LAYER�IF�PRESENT��AND�COMPARE�WITH�THE�CLASS�LIMITS�GIVEN�IN�4ABLE����!S�THE�HOLE�
IS�BEING�DUG��NOTE�THE�PRESENCE�OF�ROOTS�AND�OLD�ROOT�CHANNELS��WORM�CHANNELS��CRACKS��AND�
lSSURES�DOWN�WHICH�ROOTS�CAN�EXTEND��.OTE�ALSO�WHETHER�THERE�IS�AN�OVERTHICKENING�OF�
ROOTS��A�RESULT�OF�A�HIGH�PENETRATION�RESISTANCE	��AND�WHETHER�THE�ROOTS�ARE�FORCED�TO�GROW�
HORIZONTALLY��OTHERWISE�KNOWN�AS�RIGHT
ANGLE�SYNDROME��-OREOVER��NOTE�THE�lRMNESS�
AND�TIGHTNESS�OF�THE�SOIL��WHETHER�THE�SOIL�IS�GREY�AND�STRONGLY�GLEYED�DUE�TO�PROLONGED�
WATERLOGGING��AND�WHETHER�THERE�IS�A�HARD�PAN�PRESENT�SUCH�AS�A�STRONGLY�DEVELOPED�HUMAN

INDUCED�TILLAGE�OR�PLOUGH�PAN��P����	��OR�A�STRONGLY�DEVELOPED�NATURAL�PAN�SUCH�AS�AN�IRON��
SILICA�OR�CALCITIC�PAN��!N�ABRUPT�TRANSITION�FROM�A�lNE�TEXTURED�MATERIAL�TO�A�COARSE��SANDY�
GRAVELLY	�LAYER�WILL�ALSO�LIMIT�ROOT�DEVELOPMENT��!�ROUGH�ESTIMATE�OF�THE�POTENTIAL�ROOTING�
DEPTH�MAY�BE�MADE�BY�NOTING�THE�ABOVE�PROPERTIES�IN�A�NEARBY�ROAD�CUTTING�OR�AN�OPEN�DRAIN�

105&/5*"-�3005*/(�%&15)�JT�UIF�EFQUI�PG�TPJM�QMBOU�SPPUT�DBO�QPUFOUJBMMZ�FYQMPJU�CFGPSF�
SFBDIJOH�B�CBSSJFS�UP�SPPU�HSPXUI
�BOE�JOEJDBUFT�UIF�BCJMJUZ�PG�UIF�TPJM�UP�QSPWJEF�B�TVJUBCMF�
SPPUJOH�NFEJVN�GPS�QMBOUT��5IF�HSFBUFS�UIF�SPPUJOH�EFQUI
�UIF�HSFBUFS�UIF�BWBJMBCMF�XBUFS�
IPMEJOH�DBQBDJUZ�PG�UIF�TPJM
�UIF�HSFBUFS�UIF�BWBJMBCJMJUZ�PG�TPJM�OVUSJFOUT
�BOE�UIF�HSFBUFS�
UIF� SFTVMUJOH� ESZ� NBUUFS� QSPEVDUJPO�� 'FSUJMJTFST� BQQMJFE� UP� QBTUVSFT� XJUI� EFFQ� SPPUJOH�
TZTUFNT�BSF�NPSF�FGGFDUJWFMZ�VUJMJTFE�CZ�UIF�QMBOU
�SFTVMUJOH�JO�MFTT�MFBDIJOH�PG�OVUSJFOUT�
JOUP� UIF� HSPVOEXBUFS� BOE� XBUFSXBZT�� %VSJOH� ESPVHIU� QFSJPET� EFFQ� SPPUT� DBO� BDDFTT�
MBSHFS�XBUFS� SFTFSWFT�BMMFWJBUJOH�XBUFS� TUSFTT�BOE�QSPNPUJOH� UIF� SFDPWFSZ�BOE�TVSWJWBM�
PG� UIF�QBTUVSF��$POWFSTFMZ
� TPJMT�XJUI�B� SFTUSJDUFE� SPPUJOH�EFQUI�EVF
� GPS�FYBNQMF
� UP�B�
MBZFS�XJUI�B�IJHI�QFOFUSBUJPO�SFTJTUBODF�	TVDI�BT�B�DPNQBDUFE�MBZFS�PS�B�IBSEQBO
�MJNJU�
VQUBLF�PG�XBUFS�BOE�OVUSJFOUT
�SFEVDF�GFSUJMJTFS�FG¾DJFODZ
�JODSFBTF�MFBDIJOH�PG�OVUSJFOUT
�
BOE� MJNJU�QBTUVSF�HSPXUI��"�IJHI�SFTJTUBODF�UP� SPPU�QFOFUSBUJPO�DBO�BMTP� JODSFBTF�QMBOU�
TUSFTT�BOE�UIF�TVTDFQUJCJMJUZ�PG�UIF�QMBOU�UP�SPPU�EJTFBTFT��.PSFPWFS
�IBSE�QBOT�JNQFEF�
UIF�NPWFNFOU�PG�BJS
�PYZHFO�BOE�XBUFS�UISPVHI�UIF�TPJM�QSP¾MF
�UIF�MBUUFS�JODSFBTJOH�UIF�
TVTDFQUJCJMJUZ�UP�XBUFSMPHHJOH�BOE�FSPTJPO�CZ�SJMMJOH�BOE�TIFFU�XBTI��

5IF�QPUFOUJBM�SPPUJOH�EFQUI�DBO�CF�SFTUSJDUFE�GVSUIFS�CZ�
<� BO�BCSVQU�UFYUVSBM�DIBOHF�
<� MPX�Q)�
<� BMVNJOJVN�	"M
�UPYJDJUZ�
<� OVUSJFOU�EF¾DJFODJFT�
<� TBMJOJUZ�
<� TPEJDJUZ�
<� B�IJHI�PS�¿VDUVBUJOH�XBUFS�UBCMF�
<� MPX�PYZHFO�MFWFMT�
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"OBFSPCJD�	BOPYJD
�DPOEJUJPOT�EVF�UP�EFPYZHFOBUJPO�BOE�QSPMPOHFE�XBUFS�MPHHJOH�SFTUSJDU�
UIF�SPPUJOH�EFQUI�BT�B�SFTVMU�PG�UIF�BDDVNVMBUJPO�PG�UPYJD�MFWFMT�PG�IZESPHFO�TVMQIJEF
�GFSSPVT�
TVMQIJEF
�NFUIBOF
� BMDPIPM� 	FUIBOPM� BOE�FUIZMFOF

� BDFUBMEFIZEF�BOE� GPSNBMEFIZEF
�CZ�
QSPEVDUT�PG�DIFNJDBM�BOE�CJPDIFNJDBM�SFEVDUJPO�SFBDUJPOT�

1BTUVSFT�XJUI�B�EFFQ
�WJHPSPVT�SPPU�TZTUFN�IFMQ�UP�SBJTF�TPJM�PSHBOJD�NBUUFS�MFWFMT�BOE�TPJM�
MJGF�BU�EFQUI
�UIFSFCZ�DPOUSJCVUJOH�UP�UIF�TFRVFTUSBUJPO�PG�$�JO�UIF�TPJM��5IF�QIZTJDBM�BDUJPO�PG�
UIF�SPPUT�BOE�TPJM�GBVOB�BOE�UIF�HMVFT�UIFZ�QSPEVDF
�QSPNPUFT�TPJM�TUSVDUVSF
�QPSPTJUZ
�XBUFS�
TUPSBHF
�BFSBUJPO�BOE�ESBJOBHF�BU�EFQUI��5IF�QSFTFODF�PG�OJUSPHFO�¾YJOH�DMPWFS�SPPU�OPEVMFT�
BU�EFQUI�BMTP�FODPVSBHFT�UIF�GVSUIFS�EFWFMPQNFOU�PG�UIF�SPPU�TZTUFN�CZ�TVQQMJOH�OJUSPHFO��
"�EFFQ
�EFOTF�SPPU�TZTUFN�QSPWJEFT�IVHF�TDPQF�GPS�SBJTJOH�QSPEVDUJPO�XIJMF�BU�UIF�TBNF�
UJNF�IBWJOH�TJHOJ¾DBOU�FOWJSPONFOUBM�CFOF¾UT��1BTUVSFT�BSF� MFTT� SFMJBOU�PO� GSFRVFOU�BOE�
IJHI�BQQMJDBUJPO�SBUFT�PG�GFSUJMJTFS�BOE�OJUSPHFO�UP�HFOFSBUF�HSPXUI
�BOE�BWBJMBCMF�OVUSJFOUT�
BSF�NPSF�MJLFMZ�UP�CF�TBQQFE�VQ
�TP�SFEVDJOH�MPTTFT�CZ�MFBDIJOH�JOUP�UIF�FOWJSPONFOU�

I67A:�)��L_ikWb�iYeh_d]��LI��e\�fej[dj_Wb�heej_d]�Z[fj^�

74"�TDPSF�	74
 1PUFOUJBM�SPPUJOH�EFQUI�	NN


����<(PPE> � ����

����<.PEFSBUFMZ�HPPE> ���°���

����<.PEFSBUF> ���°���

����<.PEFSBUFMZ�QPPS> ���°���

��<1PPS> �����

EA6I:�&+��Fej[dj_Wb�heej_d]�Z[fj^

)PMF�EVH�UP�BTTFTT�UIF�QPUFOUJBM�
SPPUJOH�EFQUI�
1IPUP�TIPXJOH�HPPE�QPUFOUJBM�
SPPUJOH�EFQUI�XJUI�BCVOEBOU�¾OF�
SPPUT�FYUFOEJOH�CFZPOE�UIF�CPUUPN�
PG�UIF�QIPUP�BU�����NN�EFQUI�E]
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å� %XAMINE�FOR�THE�PRESENCE�OF�A�STRONGLY�DEVELOPED�HARD�PAN�BY�RAPIDLY�JABBING�THE�SIDE�

OF�THE�SOIL�PROlLE��DUG�TO�ASSESS�THE�POTENTIAL�ROOTING�DEPTH	�WITH�A�KNIFE��STARTING�AT�THE�
TOP�AND�PROGRESSING�SYSTEMATICALLY�TO�THE�BOTTOM�OF�THE�HOLE��0LATE���	��.OTE�HOW�EASY�
OR�DIFlCULT�IT�IS�TO�JAB�THE�KNIFE�INTO�THE�SOIL�AS�YOU�MOVE�RAPIDLY�DOWN�THE�PROlLE��0AY�
PARTICULAR�ATTENTION�TO�THE�LOWER�TOPSOIL�AND�UPPER�SUBSOIL�WHERE�TILLAGE�PANS�AND�PLOUGH�
PANS�COMMONLY�OCCUR�IF�PRESENT��SEE�PHOTOS�BELOW	�

ç� (AVING�IDENTIlED�THE�POSSIBLE�PRESENCE�OF�A�HARD�PAN�BY�A�SIGNIlCANT�INCREASE�IN�PENETRATION�
RESISTANCE�TO�THE�POINT�OF�A�KNIFE��GAUGE�HOW�STRONGLY�DEVELOPED�THE�HARD�PAN�IS��!�STRONGLY�
DEVELOPED�HARD�PAN�IS�VERY�TIGHT�AND�EXTREMELY�lRM�AND�HAS�A�HIGH�PENETRATION�RESISTANCE�TO�
THE�KNIFE��#ONlRM�ALSO�ITS�PRESENCE�OR�ABSENCE�BY�REMOVING�A�LARGE��HAND
SIZED�SAMPLE�AND�
ASSESS�ITS�STRUCTURE��POROSITY�AND�THE�NUMBER�AND�COLOUR�OF�SOIL�MOTTLES��BY�REFERRING�BACK�
TO�PP�������AND��	��)N�ADDITION��LOOK�FOR�THE�PRESENCE�OR�ABSENCE�OF�ROOTS��#OMPARE�WITH�THE�
PHOTOS�AND�CRITERIA�GIVEN�IN�0LATE�����/NLY�A�STRONGLY�DEVELOPED�HARDPAN�WILL�RESTRICT�ALL�ROOT�
DEVELOPMENT�AND�ITS�PRESENCE�WILL�DETERMINE�THE�POTENTIAL�ROOTING�DEPTH�

EA6I:�&,��?Z[dj_\o_d]�j^[�fh[i[dY[�eh�WXi[dY[�e\�W�^WhZfWd�m_j^�W�ad_\[

?Z[dj_\o_d]�j^[�fh[i[dY[�e\�W�^WhZfWd
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/0�)"3%1"/
5IF�TPJM�IBT�B�MPX�QFOFUSBUJPO�SFTJTUBODF�
UP�UIF�LOJGF��3PPUT
�PME�SPPU�DIBOOFMT
�
XPSN�DIBOOFMT
�DSBDLT�BOE�¾TTVSFT�NBZ�
CF�DPNNPO��5PQTPJMT�BSF�GSJBCMF�XJUI�B�
SFBEJMZ�BQQBSFOU�TUSVDUVSF�BOE�IBWF�B�TPJM�
QPSPTJUZ�TDPSF�PG�������

.0%&3"5&-:�%&7&-01&%�)"3%1"/
5IF�TPJM�IBT�B�NPEFSBUF�QFOFUSBUJPO�
SFTJTUBODF�UP�UIF�LOJGF��*U�JT�¾SN�	IBSE
�
XJUI�B�XFBLMZ�BQQBSFOU�TPJM�TUSVDUVSF�BOE�
IBT�B�TPJM�QPSPTJUZ�TDPSF�PG����°���5IFSF�
BSF�GFX�SPPUT�BOE�PME�SPPU�DIBOOFMT
�
GFX�XPSN�DIBOOFMT
�BOE�GFX�DSBDLT�
BOE�¾TTVSFT��5IF�QBO�NBZ�IBWF�GFX�UP�
DPNNPO�PSBOHF�BOE�HSFZ�NPUUMFT��/PUF�
UIF�NPEFSBUFMZ�EFWFMPQFE�UJMMBHF�QBO�JO�
UIF�MPXFS�IBMG�PG�UIF�UPQTPJM�	BSSPXFE
�

4530/(-:�%&7&-01&%�)"3%1"/
5IF�TPJM�IBT�B�IJHI�QFOFUSBUJPO�SFTJTUBODF�
UP�UIF�LOJGF��*U�JT�WFSZ�UJHIU
�FYUSFNFMZ�
¾SN�	WFSZ�IBSE
�BOE�NBTTJWF�	J�F��XJUI�OP�
BQQBSFOU�TPJM�TUSVDUVSF
�BOE�IBT�B�TPJM�
QPSPTJUZ�TDPSF�PG����5IFSF�BSF�OP�SPPUT�PS�
PME�SPPU�DIBOOFMT
�OP�XPSN�DIBOOFMT�PS�
DSBDLT�PS�¾TTVSFT��5IF�QBO�NBZ�IBWF�NBOZ�
PSBOHF�BOE�HSFZ�NPUUMFT��/PUF�UIF�TUSPOHMZ�
EFWFMPQFE�UJMMBHF�QBO�JO�UIF�MPXFS�IBMG�PG�
UIF�UPQTPJM�	BSSPXFE
�



K>HJ6A�HD>A�6HH:HHB:CI

'+

hj
g[
VX
Z�
ed

cY
^c
\

7ii[iic[djC

?cfehjWdY[I

å� !SSESS�THE�DEGREE�OF�SURFACE�PONDING�BASED�ON�YOUR�OBSERVATION�OR�GENERAL�RECOLLECTION�OF�
THE�TIME�PONDED�WATER�TOOK�TO�DISAPPEAR�AFTER�A�WET�PERIOD�DURING�THE�AUTUMN��SPRING�AND�
SUMMER��AND�COMPARE�WITH�THE�THREE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�IN�0LATE����

463'"$&�10/%*/(�BOE�UIF�MFOHUI�PG�UJNF�XBUFS�SFNBJOT�PO�UIF�TVSGBDF�DBO�JOEJDBUF�UIF�
JO¾MUSBUJPO�SBUF�JOUP�BOE�UISPVHI�UIF�TPJM
�B�IJHI�XBUFS�UBCMF
�BOE�UIF�UJNF�UIF�TPJM�SFNBJOT�
TBUVSBUFE��3PPUT�OFFE�PYZHFO�GPS�SFTQJSBUJPO
�BOE�QSPMPOHFE�XBUFSMPHHJOH�EFQMFUFT�PYZHFO�
JO�UIF�TPJM
�DBVTJOH�BOBFSPCJD�	BOPYJD
�DPOEJUJPOT�UIBU�JOEVDF�SPPU�TUSFTT�BOE�SFTUSJDU�SPPU�
SFTQJSBUJPO�BOE�HSPXUI��3PPUT�BSF�NPTU�WVMOFSBCMF�UP�TVSGBDF�QPOEJOH�BOE�TBUVSBUFE�TPJM�
DPOEJUJPOT�JO�UIF�TQSJOH�XIFO�SFTQJSBUJPO�BOE�USBOTQJSBUJPO�SBUFT�SJTF�NBSLFEMZ
�PYZHFO�
EFNBOET�BSF�IJHI
�BOE�QMBOU�SPPUT�BOE�TIPPUT�BSF�BDUJWFMZ�HSPXJOH��4VDI�XBUFSMPHHJOH�
DBVTFT�UIF�EFBUI�PG�UIF�¾OF�SPPUT�SFTQPOTJCMF�GPS�OVUSJFOU�BOE�XBUFS�VQUBLF��3PPUT�BSF�
BMTP�TVTDFQUJCMF�UP�QPOEJOH�JO�UIF�TVNNFS�XIFO�USBOTQJSBUJPO�SBUFT�BSF�IJHIFTU�°�SFEVDFE�
XBUFS� VQUBLF�XIJMF� UIF� QBTUVSF� JT� BDUJWFMZ� USBOTQJSJOH� DBVTFT� MFBG� EFTJDDBUJPO� BOE� UIF�
XJMUJOH�PG�QMBOUT��

8BUFSMPHHJOH�DBVTFT�QBTUVSF�HSPXUI�UP�EFDMJOF�EVF�UP�QPPS�TIPPU�HSPXUI
�GFXFS�UJMMFST
�
QPPS�QMBOU�WJHPVS
�BOE�DIMPSPTJT��*O�BEEJUJPO
�QBTUVSF�VUJMJTBUJPO�JT�SFEVDFE�BT�B�SFTVMU�PG�
QPPS�QBMBUBCJMJUZ
�XIJDI�JT�B�GVODUJPO�PG�
<� B�DIBOHF�JO�QBTUVSF�DPNQPTJUJPO�
<� EF¾DJFODZ�JO�OVUSJFOUT�BOE�TVHBST�DBSCPIZESBUFT�
<� QBTUVSF�CFDPNJOH�VOQBMBUBCMF�BOE�JOBDDFTTJCMF�CZ�CFJOH�TPJMFE�BOE�USBNQMFE�JOUP�
UIF�NVE�

1SPMPOHFE�XBUFSMPHHJOH�DBO�DIBOHF�UIF�DPNQPTJUJPO�PG�UIF�QBTUVSF�CZ�TUSFTTJOH�UIF�MFTT�
XBUFS�UPMFSBOU�TQFDJFT�BOE�FODPVSBHJOH� UIF�EFWFMPQNFOU�PG�VOEFTJSBCMF�XBUFS�UPMFSBOU�
TQFDJFT� TVDI� BT� QFOOZSPZBM
� EVDLXFFE
� CVUUFSDVQ
� FUD�� 1SPMPOHFE� XBUFSMPHHJOH� BMTP�
JODSFBTFT�SPPU�SPU�BOE�TPJM�CPSOF�QBUIPHFOT�BOE�MJNJUT�UIF�BCJMJUZ�PG�SPPUT�UP�PWFSDPNF�UIF�
IBSNGVM�FGGFDUT�PG�QBUIPHFOT�SFTJEFOU�JO�UIF�UPQTPJM�
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(00%�$0/%*5*0/�74����
/P�TVSGBDF�QPOEJOH�PG�XBUFS�FWJEFOU�BGUFS�
��EBZ��GPMMPXJOH�IFBWZ�SBJOGBMM�PO�TPJMT�
UIBU�XFSF�BU�PS�OFBS�TBUVSBUJPO�

.0%&3"5&�$0/%*5*0/�74����

.PEFSBUF�TVSGBDF�QPOEJOH�PDDVST�GPS
�°��EBZT��BGUFS�IFBWZ�SBJOGBMM�PO�TPJMT
UIBU�XFSF�BU�PS�OFBS�TBUVSBUJPO�

1003�$0/%*5*0/�74����
4JHOJ¾DBOU�TVSGBDF�QPOEJOH�PDDVST�GPS�
MPOHFS�UIBO����EBZT�BGUFS�IFBWZ�SBJOGBMM�PO�
TPJMT�UIBU�XFSF�BU�PS�DMPTF�UP�TBUVSBUJPO�

&�6hhjb^c\�a^iiaZ�dg�cd�V^g�^h�igVeeZY�^c�i]Z�hd^a�Vi�i]Z�i^bZ�d[�edcY^c\#
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8BUFSMPHHJOH�BOE�EFPYZHFOBUJPO�SFTVMU�JO�B�TFSJFT�PG�VOEFTJSBCMF�DIFNJDBM�BOE�CJPDIFNJDBM�
SFEVDUJPO�SFBDUJPOT
�UIF�CZ�QSPEVDUT�PG�XIJDI�BSF�FJUIFS�UPYJD�UP�SPPUT�PS�BSF�JO�B�GPSN�UIBU�
JT�VOBCMF�UP�CF�UBLFO�VQ�CZ�UIF�QMBOU
�F�H��
<� JSPO�JT�SFEVDFE�UP�TPMVCMF�GFSSPVT�	'F��
�JPOT�BOE�.O�UP�NBOHBOPVT�	.O��
�JPOT�
<� QMBOU�BWBJMBCMF� OJUSBUF�OJUSPHFO� 	/0�

°�/
� JT� SFEVDFE� CZ� EFOJUSJ¾DBUJPO� UP� OJUSJUF�
	/0�

°
�BOE�OJUSPVT�PYJEF�	/�0

�B�QPUFOU�HSFFOIPVTF�HBT�
<� QMBOU�BWBJMBCMF�TVMQIBUF�TVMQIVS�	40�

�°�4
�JT�SFEVDFE�UP�VOBWBJMBCMF�TVMQIJUF�	40�
�°
�

BOE�TVMQIJEFT
�JODMVEJOH�IZESPHFO�TVMQIJEF�	)�4

�GFSSPVT�TVMQIJEF�	'F4

�BOE�[JOD�
TVMQIJEF�	;O4
�

4VMQIVS�	4
�BOE�OJUSPHFO�	/
�DBO�POMZ�CF�VUJMJTFE�CZ�QMBOUT� JO�UIF�PYZHFOBUFE�TVMQIBUF�
	40�

�°

�OJUSBUF� 	/0�
°
�BOE�BNNPOJVN�	/)�

�
� GPSN�BOE� UIFSFGPSF�QMBOUT� SFRVJSF�BFSBUFE�
TPJMT�GPS�UIF�FG¾DJFOU�VQUBLF�BOE�VUJMJTBUJPO�PG�4�BOE�/��'VSUIFSNPSF
�QMBOUT�DBO�POMZ�VUJMJ[F�
/�JG�4�JT�QSFTFOU�JO�UIF�PYZHFOBUFE�TVMQIBUF�GPSN�

*O�BEEJUJPO�UP�/�BOE�4
�XBUFSMPHHJOH�BOE�QPPS�BFSBUJPO�SFEVDFT�UIF�BWBJMBCJMJUZ�BOE�VQUBLF�
PG�1
�,
�;O
�$V
�BOE�$P��5IJT�JT�QBSUMZ�CFDBVTF�QSPMPOHFE�QPOEJOH�PG�XBUFS�LJMMT�PGG�NZDPSSIJ[BM�
GVOHJ
� TPJM�PSHBOJTNT� UIBU� GBDJMJUBUF� UIF�FG¾DJFOU�VQUBLF�BOE�VUJMJTBUJPO�PG� TPJM�OVUSJFOUT
�
BOE�1�JO�QBSUJDVMBS��8IJMF�0MTFO�1�MFWFMT�PG����NH�-�BSF�HFOFSBMMZ�BEFRVBUF�GPS�PQUJNVN�
QBTUVSF�QSPEVDUJPO�PO�NPTU�TPJMT�JO�HPPE�DPOEJUJPO
�QPPSMZ�BFSBUFE�BOE�XBUFSMPHHFE�TPJMT�
XJUI�SFMBUJWFMZ�IJHI�0MTFO�1�MFWFMT�	��°���NH�-
�DBO�TIPX�B�QPTJUJWF�QBTUVSF�SFTQPOTF�UP�
BQQMJFE�1��'VSUIFSNPSF
�UIF�DPODFOUSBUJPO�PG�EJWBMFOU�DBUJPOT�TVDI�BT�$B���BOE�.H���JODSFBTFT�
UPXBSET�UIF�FYDIBOHF�TVSGBDF�PG�UIF�SPPUT�EVSJOH�QSPMPOHFE�TPJM�XFUOFTT
�UIVT�SFEVDJOH�
UIF�BCJMJUZ�PG�UIF�NPOPWBMFOU�DBUJPOT�TVDI�BT�/B��BOE�,��UP�CF�BCTPSCFE�CZ�UIF�SPPUT��"T�B�
SFTVMU
�QBTUVSFT�UZQJDBMMZ�IBWF�MPX�FOFSHZ�MFWFMT�BOE�BSF�OPU�BT�QBMBUBCMF�CFDBVTF�UIFZ�BSF�
VOBCMF�UP�UBLF�VQ�OVUSJFOUT�TVDI�BT�/B�UIBU�BSF�OFDFTTBSZ�UP�NBLF�TVHBST�

"OBFSPCJD� SFTQJSBUJPO� PG� NJDSP�PSHBOJTNT� JO� XBUFSMPHHFE� BOE� QPPSMZ� BFSBUFE� TPJMT�
QSPEVDFT�NFUIBOF� 	HSFFOIPVTF�HBTFT

� IZESPHFO�HBT
� BMDPIPM� 	FUIBOPM� BOE�FUIZMFOF

�
BDFUBMEFIZEF
�BOE�GPSNBMEFIZEF
�BMM�PG�XIJDI� JOIJCJU�SPPU�HSPXUI�XIFO�BDDVNVMBUFE� JO�
UIF�TPJM��6OMJLF�BFSPCJD�SFTQJSBUJPO
�BOBFSPCJD�SFTQJSBUJPO�SFMFBTFT�JOTVG¾DJFOU�FOFSHZ�JO�
UIF�GPSN�PG�BEFOPTJOF�USJQIPTQIBUF�	"51
�BOE�BEFOZMBUF�FOFSHZ�DIBSHF�	"&$
�GPS�NJDSPCJBM�
BOE�SPPU�TIPPU�HSPXUI�

5IF�CZ�QSPEVDUT�PG�BOBFSPCJD� SFTQJSBUJPO�BOE� UIF� MBDL�PG�PYZHFO� JO�QPPSMZ�BFSBUFE�BOE�
XBUFSMPHHFE�TPJMT�BMTP�QSFWFOU�UIF�EFDBZ�PG�PSHBOJD�NBUFSJBM�JO�UIF�TPJM��"T�UIF�TPJM�CFDPNFT�
QSPHSFTTJWFMZ�EFHSBEFE
�UIF�BNPVOU�PG�$0��JODSFBTFT�SFMBUJWF�UP�0��BOE�SFBDIFT�B�QPJOU�
XIFSF�QMBOU� SFTJEVFT� DBOOPU� EFDBZ�� JOTUFBE� UIFZ�CFHJO� UP� GFSNFOU
� QSPEVDJOH� BMDPIPM
�
GPSNBMEFIZEFT�BOE�NFUIBOF
�XIJDI�NBLF�QSPQFS�EFDBZ�BOE�UIF�UVSOPWFS�PG�PSHBOJD�NBUUFS�
JNQPTTJCMF�

hj
g[
VX
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ed

cY
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'.

1SPMPOHFE� TVSGBDF� QPOEJOH� JODSFBTFT� UIF� TVTDFQUJCJMJUZ� PG� TPJMT� UP� EBNBHF� CZ� XIFFM�
USBG¾D�BOE�TUPDL�USFBEJOH
�SFEVDJOH�WFIJDMF�BDDFTT
�USBG¾DBCJMJUZ
�BOE�HSB[BCJMJUZ�CZ�TUPDL��
8BUFSMPHHFE� UPQTPJMT� PO� TMPQJOH� HSPVOE� BSF� BMTP� QSPOF� UP� FSPTJPO� CZ� TIFFUXBTI� BOE�
TMPVHIJOH
�UIF�MBUUFS�QSPDFTT�DBVTFE�CZ�UIF�QIZTJDBM�TIVOUJOH�PG�TPJM�EPXOTMPQF�CSPVHIU�
BCPVU�UISPVHI�UIF�USFBEJOH�FGGFDU�PG�TUPDL��4PJMT�TVTDFQUJCMF�UP�TVSGBDF�QPOEJOH�UIFSFGPSF�
OFFE�UP�CF�DBSFGVMMZ�NBOBHFE�UP�NJOJNJTF�UIF�FGGFDUT�PG�TVDI�QPOEJOH�PO�TPJM
�QBTUVSF�
HSPXUI
�VUJMJTBUJPO�BOE�RVBMJUZ
�BOE�UIF�FOWJSPONFOU�

5IF�UPMFSBODF�PG�UIF�SPPU�TZTUFN�UP�TVSGBDF�QPOEJOH�BOE�XBUFSMPHHJOH�EFQFOET�PO�B�OVNCFS�
PG�GBDUPST
�JODMVEJOH�UIF�QBTUVSF�TQFDJFT�BOE�UIF�UJNF�PG�ZFBS��5PMFSBODF�PG�XBUFSMPHHJOH�
BMTP� EFQFOET� PO� TPJM� BOE� BJS� UFNQFSBUVSFT
� TPJM� UZQF� BOE� DPOEJUJPO
� ¿VDUVBUJOH� XBUFS�
UBCMFT
�BOE�UIF�SBUF�PG�POTFU�BOE�TFWFSJUZ�PG�BOBFSPCJPTJT�	PS�BOPYJB

�B�GBDUPS�HPWFSOFE�CZ�
UIF�JOJUJBM�TPJM�PYZHFO�DPOUFOU�BOE�UIF�PYZHFO�DPOTVNQUJPO�SBUF�PG�QMBOU�SPPUT�
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å� /BSERVE�THE�SURFACE�RELIEF��SMOOTHNESS	�OF�THE�PADDOCK�AT�THE�END�OF�THE�WINTER�AND�
COMPARE�IT�WITH�THE�THREE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�IN�0LATE����

!LTHOUGH�SOILS�ARE�MOST�SUSCEPTIBLE�TO�TREADING�DAMAGE��PUGGING	�DURING�WET�WINTER�MONTHS��
OBSERVATIONS�OF�SURFACE�RELIEF�AT�ANY�TIME�OF�THE�YEAR�WILL�GIVE�USEFUL�INFORMATION�ON�DAMAGE�
CAUSED�BY�PAST�GRAZING�AND�ITS�LIKELY�EFFECTS�ON�SOIL�QUALITY�

463'"$&� 3&-*&'� TIPXT� UIF� TFWFSJUZ�PG� QVHHJOH�VOEFS� TUPDL� USFBEJOH
� BOE� DBO� JOEJDBUF�
TUSVDUVSBM�EBNBHF�CFMPX�UIF�TVSGBDF��8FU�TPJMT�DBO�QVH�TFWFSFMZ�VOEFS�JOUFOTJWF�HSB[JOH�CZ�
IFBWZ�XFJHIU�BOJNBMT�XIFO�UIF�MPBE�CFBSJOH�DBQBDJUZ�PG�UIF�TPJM�JT�JOTVG¾DJFOU�UP�TVQQPSU�
UIF�XFJHIU�PG�UIF�BOJNBM��5IJT�EBNBHFT�UIF�TPJM�TUSVDUVSF�BOE�SFEVDFT�UIF�QPSFT�JO�UIF�TPJM
�
XIJDI�BSF�JNQPSUBOU�GPS�XBUFS
�OVUSJFOU�BOE�BJS�NPWFNFOU
�BOE�SPPU�QFOFUSBUJPO��*O¾MUSBUJPO�
SBUFT�BOE�UIF�NPWFNFOU�PG�XBUFS�UISPVHI�UIF�TPJM�EFDSFBTFT
�JODSFBTJOH�SVOPGG
�TPJM�FSPTJPO
�
BOE� UIF� SJTL�PG�¿BTI�¿PPEJOH��7FSZ�CSPLFO�BOE�EFFQMZ� JODJTFE�TPJM�BT�B� SFTVMU�PG�TFWFSF�
QVHHJOH�DBO�BMTP�EBNBHF�UIF�QBTUVSF�SPPU�TZTUFN�BOE�JODSFBTF�UIF�BSFB�PG�CBSF�HSPVOE��*U�
DBO�GVSUIFS�JOEVDF�TVSGBDF�QPOEJOH�BOE�BOBFSPCJD�DPOEJUJPOT
�SFEVDJOH�QBTUVSF�VUJMJTBUJPO�
BOE�JNQBJSJOH�QBTUVSF�HSPXUI�BT�B�SFTVMU�PG�QPPS�TIPPU�HSPXUI
�GFXFS�UJMMFST�BOE�QPPS�QMBOU�
WJHPVS�	TFF�Q����
��*O�BEEJUJPO
�UIF�EFDBZ�BOE�UVSOPWFS�PG�PSHBOJD�NBUUFS�JT�JNQBJSFE�CZ�UIF�
QSPEVDUJPO�PG�NFUIBOF
�BMDPIPM�BOE�BMEFIZEFT�BT�EFTDSJCFE�PO�Q�����
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(&

EA6I:�'%��L_ikWb�iYeh_d]��LI��e\�ikh\WY[�h[b_[\

(00%�$0/%*5*0/�74����
4VSGBDF�JT�SFMBUJWFMZ�TNPPUI�
BOE�VOCSPLFO�

.0%&3"5&�$0/%*5*0/�74����
4VSGBDF�UFSSBJO�JT�TPNFXIBU�CSPLFO�
VQ�BOE�JODJTFE�CZ�PDDBTJPOBM�IFBWZ�
USFBEJOH�FWFOUT�CVU�JU�JT�OPU�EJG¾DVMU�
UP�XBML�PWFS�

1003�$0/%*5*0/�74����
4VSGBDF�JT�WFSZ�CSPLFO�BOE�EFFQMZ�
JODJTFE�CZ�TFWFSF�SFQFBUFE�USFBEJOH��
5IF�UFSSBJO�JT�EJG¾DVMU�UP�XBML�BDSPTT�
BOE�DBSF�NVTU�CF�UBLFO�UP�BWPJE�
UXJTUJOH�BOLMFT�
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1"4563&�26"-*5:�WBSJFT�BDDPSEJOH�UP�UIF�BNPVOU�PG�HSFFO�MFBG�BOE�HSBTT�TUFN
�MFHVNF�
DPOUFOU
�EFBE�NBUUFS
�CPUBOJDBM�DPNQPTJUJPO
�BOE�TVHBS�	FOFSHZ
�DPOUFOU�PG�UIF�QBTUVSF��
8IJMF� UIF� TUFN� JT� PGUFO� DPOTJEFSFE� UP� CF� MPXFS� RVBMJUZ� UIBO� UIF� MFBG
� JU� DBO�IBWF�IJHI�
DPODFOUSBUJPOT�PG�DBSCPIZESBUFT��%FBE�NBUFSJBM�IBT�B�WFSZ�MPX�OVUSJUJWF�WBMVF��"MUIPVHI�
QBTUVSF� RVBMJUZ� JT� HPWFSOFE� CZ� B� OVNCFS� PG� GBDUPST
� JU� DBO� CF� B� HPPE� JOEJDBUPS� PG� UIF�
DPOEJUJPO�PG�UIF�TPJM�

1BTUVSF�TQFDJFT�JT�HPWFSOFE�JO�QBSU�CZ�UIF�GFSUJMJUZ�PG�UIF�TPJM�BOE�XIFUIFS�UIF�QMBOU�JT�B�
IJHI
�NPEFSBUF�PS�MPX�GFSUJMJUZ�TQFDJFT��)JHI�GFSUJMJUZ�TQFDJFT�JODMVEF�QFSFOOJBM�BOE�*UBMJBO�
SZFHSBTT
�UBMM�BOE�NFBEPX�GFTDVF
�QSBJSJF�HSBTT
�UJNPUIZ
�QIBMBSJT�BOE�XIJUF�DMPWFS��.PEFSBUF�
GFSUJMJUZ�TQFDJFT�JODMVEF�DPDLTGPPU
�DSFTUFE�EPHTUBJM
�:PSLTIJSF�GPH
�TXFFU�WFSOBM
�,FOUVDLZ�
CMVFHSBTT
�DSFFQJOH�CFOU
�BOE�CSPNF��-PX�GFSUJMJUZ�TQFDJFT�JODMVEF�CSPXOUPQ
�$IFXJOHµT�
GFTDVF
�QBTQBMVN
�SBUTUBJM
�EBOUIPOJB
�HPPTFHSBTT
�IBJSHSBTT
�BOE�OFFEMFHSBTT�

1BTUVSF�TQFDJFT�BMTP�WBSZ� JO� UIFJS� UPMFSBODF� UP�QPPS�TPJM�BFSBUJPO
�QVHHJOH
�TPJM�BOE�BJS�
UFNQFSBUVSFT
� BOE� NPJTUVSF� TUSFTT� EVF� UP� FJUIFS� XBUFSMPHHJOH� PS� B� NPJTUVSF� EF¾DJU��
$POTFRVFOUMZ
�UIFJS�OJUSPHFO�BOE�TVMQIVS�VQUBLF
�ESZ�NBUUFS�QSPEVDUJPO
�BOE�TVSWJWBCJMJUZ�
BMTP� WBSZ� NBSLFEMZ�� 1IBMBSJT� BRVBUJDB
� UBMM� GFTDVF
� NFBEPX� GFTDVF
� NFBEPX� GPYUBJM
�
:PSLTIJSF�GPH
�1PB�USJWJBMJT
�UJNPUIZ
�DSFFQJOH�CFOU
�TXFFU�HSBTT
�QFOOZSPZBM
�XBUFSQFQQFS
�
CVUUFSDVQ
�EVDLXFFE
� BOE�EPDL�BSF� UPMFSBOU�PG�QPPS� BFSBUJPO�BOE�XBUFSMPHHJOH�EVF� UP�
QVHHJOH�PS�QPPS�ESBJOBHF��1FSFOOJBM� SZFHSBTT
�XIJUF�DMPWFS
� DPDLTGPPU
�DIFXJOH� GFTDVF
�
CSPXOUPQ
� 1PB� BOOVB
� BOE� DSFTUFE� EPHTUBJM� BSF� NPEFSBUFMZ� UPMFSBOU� PG� QPPS� BFSBUJPO�
BOE� XBUFSMPHHJOH�� .BUVB� QSBJSJF� HSBTT
� TXFFU� WFSOBM
� 1PB� QSBUFOTJT
� SBUTUBJM
� NFBEPX�
SJDF�HSBTT
�BOE�ZBSSPX�BSF�TFOTJUJWF�UP�QPPS�BFSBUJPO�BOE�XBUFSMPHHJOH�BOE�XJMM�EJF�PVU�JG�
DPOEJUJPOT�QFSTJTU�

å� !SSESS�THE�AMOUNT�OF�GREEN�GRASS�LEAF��LEGUME�AND�DEAD�MATTER��USING�THE�PERCENTAGE�CHART�
ON�P����	��AND�THE�BOTANICAL�COMPOSITION�OF�THE�PASTURE�DURING�THE�TIME�OF�YEAR�WHEN�
PASTURE�GROWTH�IS�STRONG�DUE�TO�FAVOURABLE�MOISTURE�AND�TEMPERATURE�CONDITIONS��AND�
COMPARE�WITH�THE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�IN�0LATE�����!LSO�MEASURE�THE�"RIX��SUGAR	�
CONTENT�OF�THE�PASTURE�DURING�THE�MIDDLE�PART�OF�A�SUNNY�DAY�USING�A�SIMPLE�REFRACTOMETER��
7HILE�NOT�ESSENTIAL��MEASURING�THE�"RIX�LEVEL�IS�HIGHLY�RECOMMENDED�

)N�MAKING�THE�ASSESSMENTS��CONSIDER�THE�ORIGINAL�SOWING�MIX��GRAZING�MANAGEMENT��
COMPETITION�AND�SHADING�BY�OTHER�PLANTS��FERTILISER�REGIME��AND�SEASONAL�CLIMATIC�CONDITIONS�
INCLUDING�AIR�TEMPERATURE�AND�SUNLIGHT��.OTE�THERE�IS�A�TENDENCY�TO�OVERESTIMATE�THE�AMOUNT�
OF�CLOVER�AND�UNDERESTIMATE�THE�AMOUNT�OF�DEAD�MATTER�
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EA6I:�'&��L_ikWb�iYeh_d]��LI��e\�fWijkh[�gkWb_jo

(00%�$0/%*5*0/�74����
1BTUVSF�IBT������QFSDFOU�HSFFO�MFBG�IFSCBHF�
XJUI������QFSDFOU�MFHVNF�DPWFS�	�����QFSDFOU�
%.

�BOE�����QFSDFOU�EFBE�NBUUFS��#SJY�TVHBS�
MFWFMT�BSF�������
1BTUVSF�DPNQPTJUJPO�IBT�B�HPPE�NJY�PG�IJHI�
QSPEVDJOH�QBTUVSF�TQFDJFT�	F�H�
�SZFHSBTT
�
XIJUF�DMPWFS
�DPDLTGPPU
�FUD�
�BOE�TQFDJFT�
JOUPMFSBOU�PG�QPPS�BFSBUJPO�BOE�XBUFSMPHHJOH�
	TFF�CFMPX
��1BTUVSF�DPNQPTJUJPO�SF¿FDUT�UIF�
PSJHJOBM�NJY��'PSBHF�IFSCT�JODMVEJOH�DIJDPSZ
�
QMBOUBJO�BOE�ZBSSPX�BMTP�DPOUSJCVUF�UP�
QBTUVSF�RVBMJUZ�

.0%&3"5&�$0/%*5*0/�74����
1BTUVSF�IBT���°���QFSDFOU�HSFFO�MFBG�
IFSCBHF�XJUI���°���QFSDFOU�MFHVNF�DPWFS�
	��°���QFSDFOU�%.

�BOE���°���QFSDFOU�
EFBE�NBUUFS��#SJY�TVHBS�MFWFMT�BSF��°��
1BTUVSF�DPNQPTJUJPO�IBT�B�NJY�PG�IJHI�BOE�
MPX�GFSUJMJUZ�TQFDJFT��1BTUVSFT�BMTP�TIPX�B�
SBOHF�PG�UPMFSBODFT�UP�XBUFSMPHHJOH�BOE�
TUPDL�USFBEJOH�	TFF�CFMPX
��1BTUVSF�NJY�
EJGGFST�TPNFXIBU�GSPN�UIBU�PSJHJOBMMZ�TPXO�

1003�$0/%*5*0/�74����
1BTUVSF�IBT������QFSDFOU�HSFFO�MFBG�IFSCBHF�
XJUI�MJUUMF�PS�OP�MFHVNF
�BOE������QFSDFOU�
EFBE�NBUUFS��#SJY�TVHBS�MFWFMT�BSF�����
1BTUVSFT�BSF�EPNJOBUFE�CZ�MPX��QSPEVDJOH
�
MPX�GFSUJMJUZ�TQFDJFT�BOE�TQFDJFT�UIBU�
BSF�NPSF�UPMFSBOU�PG�QPPS�BFSBUJPO�BOE�
XBUFSMPHHJOH�EVF�UP�QVHHJOH��TQFDJFT�TVDI�
BT�SZFHSBTT�UIBU�BSF�NPSF�UPMFSBOU�PG�TUPDL�
USFBEJOH��BOE�TQFDJFT�TVDI�BT�XIJUF�DMPWFS�
UIBU�RVJDLMZ�DPMPOJTF�CBSF�HSPVOE�DSFBUFE�
CZ�TFWFSF�USFBEJOH�	TFF�CFMPX
��1BTUVSF�
DPNQPTJUJPO�IBT�MJUUMF�SFMBUJPOTIJQ�UP�UIF�
PSJHJOBM�TFFE�NJY�
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1BTUVSF� DPNQPTJUJPO� XJMM� BMTP�
DIBOHF� BDDPSEJOH� UP� UIF� EFHSFF� PG�
USFBEJOH�EBNBHF��3ZFHSBTT�BOE�1PB�
QSBUFOTJT� SFTJTU� USFBEJOH� EBNBHF�
CFUUFS� UIBO� NBOZ� PUIFS� TQFDJFT
�
BOE� PGUFO� CFDPNF� NPSF� DPNNPO�
JO� QVHHFE� QBTUVSFT�� 1PB� USJWJBMJT
�
CSPXO�UPQ
�XIJUF�DMPWFS
�BOE�UJNPUIZ�
BSF�NPEFSBUFMZ�UPMFSBOU�PG�USFBEJOH��

$PDLTGPPU
�SFE�DMPWFS
�:PSLTIJSF�GPH
�BOE�NBOZ�MPX�GFSUJMJUZ�QBTUVSF�TQFDJFT�TVDI�BT�TXFFU�
WFSOBM� BOE� DIFXJOH� GFTDVF� BSF� TFOTJUJWF� UP� JOUFOTJWF� USFBEJOH� BOE� EJTBQQFBS� VOEFS�
QSPMPOHFE�QVHHJOH��5SFBEJOH�EBNBHF�BOE�UIF�FYQPTJOH�PG�CBSF�HSPVOE�XJMM�BMTP�BMMPX�UIF�
JOWBTJPO�CZ�PQQPSUVOJTU�TQFDJFT�TVDI�BT�XIJUF�DMPWFS�BOE�1PB�BOOVB
�CSPBEMFBG�EPDL�BOE�
PUIFS�XFFET
�BOE�MFTT�EFTJSBCMF�QBTUVSF�TQFDJFT��8IJUF�DMPWFS
�CFJOH�TUPMPOJGFSPVT
�DBO�
SBQJEMZ�DPMPOJTF�CBSF�HSPVOE�BOE�CFDPNF�EPNJOBOU�JO�TFWFSFMZ�QVHHFE�QBTUVSF�

5IF�JNQPSUBODF�PG�QBTUVSF�RVBMJUZ
8IJMF�UIF�RVBOUJUZ�	JOUBLF
�PG�QBTUVSF�JT�JNQPSUBOU�JO�UFSNT�PG�TUPDLJOH�SBUF�BOE�BOJNBM�
QFSGPSNBODF
� NBYJNJTJOH� QBTUVSF� RVBMJUZ� QSPWJEFT� ESBNBUJD� JODSFBTFT� JO� PWFSBMM� GBSN�
QSP¾UBCJMJUZ�BOE�FOWJSPONFOUBM�QFSGPSNBODF��5IF�RVBMJUZ�PG�UIF�QBTUVSF�IBT�B�NBKPS�FGGFDU�
PO�DPODFQUJPO�BOE�TVSWJWBM�SBUFT
�MJWF�XFJHIU�HBJO
�BOJNBM�IFBMUI
�XPPM�BOE�NJML�QSPEVDUJPO
�
BOE�GPPE�RVBMJUZ��2VBMJUZ�QBTUVSF�NBYJNJTFT�UIF�GFFE�DPOWFSTJPO�GBDUPS� JOUP�NJML�TPMJET�
BOE�NFBU�UIFSFCZ�NBYJNJ[JOH�UIF�EPMMBS�SFUVSO�QFS�LH�PG�ESZ�NBUUFS�DPOTVNFE�

8IJUF� DMPWFS� DPOUBJOT� NPSF� DSVEF� QSPUFJO� 	PS� UPUBM� /
� BOE� SFBEJMZ� GFSNFOUBCMF�
DBSCPIZESBUFT
�CVU�MPXFS�DPODFOUSBUJPOT�PG�XBUFS�TPMVCMF�DBSCPIZESBUFT�	TVHBST

�MJQJET
�
MJHOJO
�DFMMVMPTF�BOE�¾CSF�UIBO�QFSFOOJBM�SZFHSBTT��8JUI�UIF�FYDFQUJPO�PG�*UBMJBO
�UFUSBQMPJE�
BOE�IZCSJE�EJQMPJE�	IJHI�TVHBS
�SZFHSBTTFT
�XIJDI�IBWF�IJHIFS�TPMVCMF�DBSCPIZESBUF�MFWFMT�
DPNQBSFE� XJUI� NBOZ� QFSFOOJBM� SZFHSBTTFT
� HSBTTFT� PGUFO� IBWF� TJNJMBS� OVUSJFOU� MFWFMT�
VOEFS�TJNJMBS�TPJM�GFSUJMJUZ
�SFHBSEMFTT�PG�TQFDJFT��-FHVNFT�BOE�IFSCT
�PO�UIF�PUIFS�IBOE
�
IBWF�B�IJHIFS�OVUSJUJWF�WBMVF�BOE�GFFE�RVBMJUZ�UIBO�HSBTTFT
�FTQFDJBMMZ�JO�TVNNFS�XIFO�
UFNQFSBUVSFT�BSF�IJHIFS��-FHVNFT�TVDI�BT�DMPWFS�DPOUBJO�NPSF�$B
�1
�.H
�;O
�$V
�#�BOE�$P
�
CVU�MPXFS�DPODFOUSBUJPOT�PG�/B�BOE�4F�UIBO�QFSFOOJBM�SZFHSBTT��:BSSPX�IBT�TJHOJ¾DBOUMZ�
IJHIFS�DPODFOUSBUJPOT�PG�1
�,
�'F
�.O
�$V
�#
�$P�BOE�*�UIBO�NJYFE�SZFHSBTT�XIJUF�DMPWFS
�BOE�
FYQMBJOT�XIZ�MBNCT�LJMM�PVU�IFBWJFS�XIFO�HSB[JOH�QBEEPDLT�DPOUBJOJOH�ZBSSPX��$IJDPSZ�JT�
IJHIFS�JO�,
�/B
�;O�BOE�.P�UIBO�SZFHSBTT
�BOE�QMBOUBJO�JT�IJHIFS�JO�$B
�/B
�'F
�#
�$P
�4F
�*�
BOE�UBOOJOT�UIBO�NJYFE�SZFHSBTT�XIJUF�DMPWFS�

$POEFOTFE�UBOOJOT�	$5
�JO�UFNQFSBUF�QBTUVSFT�QSPUFDU�QMBOU�QSPUFJO�GSPN�EJHFTUJPO�JO�UIF�
SVNFO
�XIJDI�SFTVMUT�JO�B�HSFBUFS�TVQQMZ�PG�QSPUFJO�UP�UIF�TNBMM�JOUFTUJOF
�UIVT�JNQSPWJOH�
QSPUFJO�BETPSQUJPO�BOE�BOJNBM�QFSGPSNBODF�JO�UFSNT�PG�MJWF�XFJHIU�HBJO
�XPPM�QSPEVDUJPO
�
BOE� SFQSPEVDUJWF� FG¾DJFODZ�� $5T� BMTP� IFMQ� QSPUFDU� SVNJOBOUT� BHBJOTU� CMPBU
� SFEVDF� UIF�
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MFWFM�PG�TDPVSJOH�BOE�EBHT�XIFO�HSB[JOH�QSPUFJO�SJDI�QBTUVSFT
�SFEVDF�NFUIBOF�FNJTTJPOT�
CZ����QFSDFOU�CZ�EFDSFBTJOH�NFUIBOPHFOFTJT
�BOE�IBWF�B�EJSFDU�OFHBUJWF�FGGFDU�PO�JOUFSOBM�
QBSBTJUFT�� 1BTUVSFT� DPOUBJOJOH� CJSETGPPU� USFGPJM� 	-PUVT� DPSOJDVMBUVT

� QMBOUBJO� BOE� EPDL�
DPOUBJO�UIF�NPTU�EFTJSBCMF�GPSNT�PG�$5T
�XIJMF�UIF�$5T�JO�TBJOGPJO
�MPUVT�NBKPS�BOE�TVMMB�
TFFN�POMZ�UP�NJUJHBUF�UIF�JNQBDU�PG�QBSBTJUFT��$5�MFWFMT�JO�QBTUVSFT�BSF�HFOFSBMMZ�MPX
�BOE�
SBJTJOH�UIFJS�DPODFOUSBUJPO�XPVME�JNQSPWF�QBTUVSF�RVBMJUZ�

1BTUVSFT� XJUI� B� IJHI� FOFSHZ� MFWFM
� OVUSJFOU� EFOTJUZ
� BOE� OVUSJUJWF� WBMVF� IBWF� B� IJHIFS�
QBMBUBCJMJUZ�BOE�EJHFTUJCJMJUZ�BOE�DPOUBJO�NPSF�VTFGVM�FOFSHZ�QFS�VOJU�PG�ESZ�NBUUFS��5IFZ�
BMTP� NBJOUBJO� HPPE� NJDSPCJBM� HSPXUI� SBUFT� BOE� BO� BDUJWF� CBDUFSJBM� QPQVMBUJPO� JO� UIF�
SVNFO��"OJNBMT�UIFSFGPSF�IBWF�B�IJHIFS�GFFE�DPOWFSTJPO�FG¾DJFODZ�BOE�FBU�MFTT�UP�BUUBJO�
UIF�OVNCFS�PG�LJMPKPVMFT�SFRVJSFE�GPS�CPEZ�NBJOUFOBODF
�HSPXUI�BOE�MBDUBUJPO��1BTUVSF�
RVBMJUZ�BMTP�JO¿VFODFT�GFFE�JOUBLF�CFDBVTF�XIJMF�UIF�BOJNBM�XBOUT�UP�FBU�NPSF�IFSCBHF�
PG� MPX�OVUSJUJWF�WBMVF� UP�DPSSFDU�NJOFSBM� JNCBMBODFT
� JU�NPWFT�NPSF�TMPXMZ� UISPVHI� UIF�
BOJNBMµT�EJHFTUJWF�USBDL
�QIZTJDBMMZ�SFTUSJDUJOH�JOUBLF�

1BTUVSFT�SJDI�JO�DSVEF�QSPUFJO�BOE�OJUSBUF�/�BOE�XJUI�B�MPX�TVHBS�DPOUFOU�BSF�EJG¾DVMU�GPS�UIF�
NJDSP�PSHBOJTNT�JO�BO�BOJNBMµT�SVNFO�UP�CSFBL�EPXO�CZ�GFSNFOUBUJPO�CFDBVTF�PG�UIF�MBDL�
PG�FOFSHZ�	TVHBST
�JO�UIF�QBTUVSF��$SVEF�QSPUFJO�OJUSBUF�SJDI�QBTUVSFT�BMTP�QSPEVDF�MBSHF�
BNPVOUT�PG�OJUSJUF�	/0�

°
�UIBU�BDDVNVMBUFT�JO�UIF�SVNFO�EVSJOH�UIF�SFEVDUJPO�PG�OJUSBUF�
	/0�

°
�UP�BNNPOJB�	/)�
��/JUSJUF�SFEVDFT�UIF�UPUBM�NJDSPCJBM�QPQVMBUJPO�BOE
�JO�QBSUJDVMBS
�
UISFF�PG�UIF�GPVS�CBDUFSJB�DPNNPOMZ�GPVOE�JO�UIF�SVNFO��"T�B�DPOTFRVFODF
�EJHFTUJCJMJUZ�
JT�SFEVDFE�BOE�MJWFTUPDL�BSF�POMZ�BCMF�UP�DPOWFSU�BCPVU����QFSDFOU�PG�UIF�QSPUFJO�JO�UIF�
IFSCBHF�JOUP�NJML
�NFBU�BOE�¾CSF�°�B�MPX�GFFE�DPOWFSTJPO�FG¾DJFODZ��'VSUIFSNPSF
�CFDBVTF�
PG�UIF�MPX�TVHBS�MFWFMT�BOE�IJHI�OJUSBUF�DPODFOUSBUJPO
�SVNFO�NJDSPCFT�EP�OPU�IBWF�UIF�
FOFSHZ�PS�DBQBDJUZ� SFRVJSFE� UP�VUJMJ[F� UIF�FYDFTT�/� JO� UIF� GFFE�BOE
�BT�B�DPOTFRVFODF
�
DPOWFSU����QFSDFOU�PG�JU�JOUP�BNNPOJB��4PNF�PG�UIF�BNNPOJB�JT�VTFE�CZ�UIF�SVNFO�CBDUFSJB�
GPS�UIFJS�PXO�HSPXUI�XIJMF�NPTU�JT�BCTPSCFE�JOUP�UIF�CMPPE�TUSFBN��)JHI�DPODFOUSBUJPO�PG�
BNNPOJB�JO�UIF�CMPPE�	B�UPYJD�TVCTUBODF
�PWFSMPBET�UIF�MJWFS�BT�JU�BUUFNQUT�UP�DPOWFSU�JU�
UP�VSFB
�XIJDI�JT�TVCTFRVFOUMZ�FYDSFUFE�JO�VSJOF
�NJML�BOE�CSFBUI�°�UIJT�DPNFT�BU�B�IJHI�
FOFSHZ�DPTU� UP� UIF�BOJNBM��5IF�CJMF�EVDUT�DBO�BMTP�CFDPNF�CMPDLFE
� GPSDJOH�ZFMMPX�CJMF�
PVU�CFUXFFO�UIF�GPSFMFHT�PG�UIF�BOJNBM��5IF�IJHI�DPODFOUSBUJPO�PG�/�JO�UIF�VSJOF�NBSLFEMZ�
JODSFBTFT�UIF�BNPVOU�PG�/� MFBDIFE� JOUP�UIF�HSPVOEXBUFS�BOE�XBUFSXBZT�	QQ���������
�
BOE� UIF�BNPVOU�PG�OJUSPVT�PYJEF� 	/�0
�FNJUUFE� JOUP� UIF�BUNPTQIFSF� 	QQ����°��
��1PPS�
SVNFO� GVODUJPO� BMTP� QSPEVDFT� IJHIFS� BNPVOUT� PG� DBSCPO� EJPYJEF� 	$0�
� BOE� NFUIBOF�
	$)�
��.PSFPWFS
�QBTUVSF�XJUI�QPPS�EJHFTUJCJMJUZ�TQFOET�NPSF�UJNF�JO�UIF�SVNFO
�UIFSFCZ�
QSPEVDJOH�NPSF� GFSNFOUBUJPO�HBTFT
� JODMVEJOH�$)��BOE�$0�
�XIJDI� GVSUIFS� JODSFBTF� UIF�
FNJTTJPOT�PG�HSFFO�IPVTF�HBTFT�JOUP�UIF�BUNPTQIFSF�

"EEJUJPOBMMZ
� IJHI� DSVEF� QSPUFJO�OJUSBUF�SJDI� QBTUVSFT� DBVTF� B� OVNCFS� PG� BOJNBM� IFBMUI�
JTTVFT��8IJMF� SVNFO�CBDUFSJB�BUUFNQU� UP� DPOWFSU�OPO�QSPUFJO�/� JOUP�VTBCMF�QSPUFJO
� UIF�
CBDUFSJB� CVSO� NVDI� FOFSHZ� EPJOH� TP
� BOE� BT� B� SFTVMU� UIF� BOJNBM� ESBXT� GSPN� JUT� CPEZ�
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SFTFSWFT� PG� DBSCPIZESBUFT� BOE�
TUPSFE� GBUT� 	LFUPTJT

� FWFOUVBMMZ�
MPTJOH� CPEZ� DPOEJUJPO� BOE�
CFDPNJOH�SVO�EPXO�BOE�TUSFTTFE��
)JHI� DPODFOUSBUJPOT� PG� OJUSJUF�
QSPEVDFE� CZ� UIF� SFEVDUJPO� PG�
OJUSBUF�SJDI�QBTUVSF�UP�BNNPOJB�JO�
UIF�SVNFO�BMTP�HJWF�SJTF�UP�OJUSJUF�
QPJTPOJOH� 	UPYJDPTJT
�� /JUSJUF� JT�
BCTPSCFE� JOUP� UIF� CMPPE� TUSFBN�
BOE�DPNCJOFT�XJUI�IBFNPHMPCJO�
UP� GPSN� NFUIBFNPHMPCJO�� "T�
NFUIBFNPHMPCJO� JT� VOBCMF� UP�
DBSSZ� BOE� USBOTQPSU� PYZHFO� JU�
DBVTFT� EFBUI� UISPVHI� BOPYJB�� *U�
BMTP�TVQQSFTTFT�PYZHFO� USBOTGFS�
UP� UIF� GPFUVT
� DBVTJOH� PYZHFO�
TUBSWBUJPO� BOE� UIF� BCPSUJPO� PG�
UIF� GPFUVT�� -BDL� PG� TVG¾DJFOU�
PYZHFO� EVF� UP� OJUSBUF�OJUSJUF�
UPYBFNJB� JT� B� DPNNPO� DBVTF� PG�
JOGFSUJMJUZ� BOE� IJHI� FNQUZ� SBUFT��
)JHI�OJUSBUF�MFWFMT�BMTP�TVQQSFTT�
UIF�QSPEVDUJPO�PG�7JUBNJO�&
�B�LFZ�
WJUBNJO�JO�QSPUFDUJOH�PYZHFO�TVQQMZ�UP�UIF�GPFUVT�

)JHI� DSVEF� QSPUFJO�OJUSBUF�SJDI� QBTUVSFT� BOE� UIF� SFTVMUJOH� IJHI� OJUSBUF�OJUSJUF�BNNPOJB�
MFWFMT�JO�UIF�SVNFO�BOE�TVCTFRVFOUMZ�UIF�CMPPE
�BMTP�SBJTF�UIF�CMPPE�Q)�UP�MFWFMT�BCPWF�UIF�
����SFRVJSFE�GPS�B�IFBMUIZ�BOJNBM��5IF�PWFSMZ�BMLBMJOF�HVU�BOE�FMFWBUFE�CMPPE�Q)�	BMLBMPTJT
�
DBVTFT� B� SBOHF� PG�NFUBCPMJD� EJTPSEFST
� JODMVEJOH� JODSFBTFE� TVTDFQUJCJMJUZ� UP� QVMNPOBSZ�
FNQIZTFNB
�NBTUJUJT
� MBNJOJUJT
� TDPVSJOH
� TFWFSF� EBHT
� BOE
� JG� UIF� Q)� SJTFT� BCPWF� ���
�
EFBUI��.PSFPWFS
�IJHI�Q)�BGGFDUT�UIF�UFOEFSOFTT
�¿BWPVS
�DPMPVS�BOE�TIFMG�MJGF�PG�NFBU�

1BTUVSFT�DBO�DPOUBJO�DZBOPHFOJD�HMZDPDJEFT�	IZESPDZBOPDJEFT
�JO�OFX�BOE�SBQJEMZ�HSPXJOH�
TIPPUT
� BOE� QBSUJDVMBSMZ� EVSJOH� UIF� TQSJOH� ¿VTI�� (SPXUI� SBUFT� BSF� FYBDFSCBUFE� CZ� UIF�
BEEJUJPO�PG�TPMVCMF
�TBMU�CBTFE�OJUSPHFOPVT�GFSUJMJTFST�EVSJOH�UIJT�QFSJPE
�QSPEVDJOH�DSVEF�
QSPUFJO�OJUSBUF�SJDI� QBTUVSF� BOE� TVCTFRVFOU� BMLBMPTJT�� )ZESPDZBOPDJEFT� CSFBL� EPXO�
UP�IZESPDZBOJD�BDJE� 	)$/�PS�IZESPHFO�DZBOJEF
�VOEFS�PWFSMZ�BMLBMJOF� DPOEJUJPOT� JO� UIF�
SVNFO
�DBVTJOH�DZBOJEF�QPJTPOJOH�BOE�EFBUI�

)JHI�OJUSBUF�MFWFMT�BMTP�TVQQSFTT�UIF�QSPEVDUJPO�PG�7JUBNJO�%�
�BO�JNQPSUBOU�DPNQPOFOU�
PG�UIF�NFMBOJO�QJHNFOU�VOEFS�UIF�TLJO�UIBU�QSPUFDUT�UIF�BOJNBM�GSPN�UIF�TVOµT�VMUSB�WJPMFU�
SBZT��5IJT�NBLFT�UIF�BOJNBM�NPSF�TVTDFQUJCMF�UP�TVOCVSO�	TQSJOH�FD[FNB
��*O�BEEJUJPO�UP�

EA6I:�''��7ii[ii_d]�j^[�ik]Wh�Yedj[dj

"TTFTTJOH�UIF�TVHBS�DPOUFOU�	#SJY
�PG�QBTUVSF�TBQ�
XJUI�B�IBOE�IFME�SFGSBDUPNFUFS�
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DSFBUJOH�OJUSBUF�DSVEF�QSPUFJO�SJDI�QBTUVSFT
�UIF�FYDFTTJWF�VTF�PG�/�DBVTFT�MVYVSZ�VQUBLF�
PG�,
�XIJDI�TVQQSFTTFT�UIF�BCTPSQUJPO�PG�$B
�.H�	BOE�/B
�JO�UIF�BOJNBM
�DBVTJOH�NJML�GFWFS�
	IZQPDBMDBFNJB
� BOE�HSBTT� UFUBOZ� 	IZQPNBHOFTBFNJB
��8IJMF� BUUFNQUT� UP�NBOBHF� UIF�
FGGFDUT�PG�IJHI�,�MFWFMT�PGUFO�JODMVEF�UIF�VTF�PG�NBHDIMPSJEF�	.H$M�
�BOE�DBVTNBH�	.H0

�
TVDI�QSPEVDUT�XPVME�OPU�CF�OFDFTTBSZ� JG� UIF�BQQSPQSJBUF� GFSUJMJTFST�XFSF�VTFE�BOE� UIF�
VQUBLF�PG�$B�BOE�.H�OPU�TVQQSFTTFE��5IF�VTF�PG�TPNF�GPSNT�PG�DIMPSJEFT�	TVDI�BT�,$M
�BOE�
DBVTUJDT�TIPVME�CF�BWPJEFE�XIFSF�QPTTJCMF�

)JHI�MFWFMT�PG�/�JO�UIF�TPJM�BOE�QBTUVSF�DBO�QSPNPUF�UIF�QBUIPHFOFTJT�PG�WJSVTFT
�CBDUFSJB�
BOE�GVOHBM�EJTFBTF�	TFF�Q����

�BOE�JOTFDU�QFTUT��5IF�BQQMJDBUJPO�PG�PQUJNVN�MFWFMT�PG�$B�
DBO�IFMQ�DPVOUFSCBMBODF�UIF�FGGFDU�PG�/
�QBSUJDVMBSMZ�XIFO�BEEFE�JO�DPOKVODUJPO�XJUI�/B
�
#
�DBSCPIZESBUFT
�IVNBUFT
�BOE�PSHBOJD�BDJET�

0OF�PG�UIF�LFZT�UP�TVDDFTTGVM�QBTUPSBM�GBSNJOH�JT�UP�HSPX�QBTUVSF�XJUI�B�IJHI�TVHBS�	FOFSHZ
�
DPOUFOU�	XJUI�#SJY� MFWFMT�PG����PS�NPSF
�BOE�B�IJHI�OVUSJFOU�EFOTJUZ��5IJT�JT�BDIJFWFE�CZ�
FOTVSJOH�B�HPPE�NJY�PG�QBTUVSF�TQFDJFT
� JODMVEJOH�B�HPPE�IFSC�BOE�DMPWFS�DPOUFOU
�BOE�
CZ�QSPNPUJOH�UIF�QIPUPTZOUIFUJD�QBUIXBZ�UISPVHI�FOTVSJOH�UIF�QSFTFODF�PG�LFZ�TVHBS�
NBLJOH�FMFNFOUT�BOE�UIF�TVCTFRVFOU�DPOWFSTJPO�PG�UIF�TVHBST�JOUP�GBUT
�DBSCPIZESBUFT
�
TUBSDI�BOE�NBUVSF�QSPUFJO��*O�BEEJUJPO�UP�/
�1
�,
�BOE�4
�UIJT�SFRVJSFT�$B
�.H
�/B
�'F
�.O
�$V
�
;O
�.P
�$P
�#
�$M
�#�WJUBNJOT
�WJUBNJO�$
�BEFOPTJOF�USJQIPTQIBUF�	"51

�BOE�HPPE�TPJM�MJGF��
"O�FYBNQMF�PG�QBTUVSFT�EFWFMPQJOH�B�IJHIFS�OVUSJFOU�EFOTJUZ�BOE�OVUSJUJPOBM�WBMVF�BGUFS�
KVTU�POF�ZFBS�JO�CJPMPHJDBMMZ�HSPXO�QBTUVSF�WFSTVT�DPOWFOUJPOBMMZ�HSPXO�QBTUVSF�JT�HJWFO�JO�
5BCMF���BOE�'JHVSF����$PSSFDUJOH�OVUSJUJPOBM�JNCBMBODFT�CZ�SBJTJOH�UIF�OVUSJFOU�EFOTJUZ�BOE�
TVHBS�MFWFM�XJMM�BMTP�IFMQ�UP�DVSUBJM�PS�FMJNJOBUF�JOTFDU�QFTUT��.PSFPWFS
�UIF�QSFTFODF�PG�
BEFRVBUF�MFWFMT�PG�TVHBST
�DBSCPIZESBUFT�BOE�TUBSDI�JO�UIF�QBTUVSF�BSF�WJUBM�CFDBVTF�UIFZ�
BSF�BDJEJ¾FST
�DPVOUFSJOH�UIF�BMLBMJOF�FGGFDU�PG�OJUSBUFT�BOE�PUIFS�OVUSJFOUT
�BOE�TP�IFMQ�
NBJOUBJO� UIF�Q)�PG� UIF� SVNFO�BU�PQUJNVN� MFWFMT��4PMVCMF�DBSCPIZESBUF�DPODFOUSBUJPOT�
BSF� JO¿VFODFE� CZ� TVOMJHIU� BOE� #SJY� 	TVHBS
� MFWFMT� BSF� UIFSFGPSF� CFTU� NFBTVSFE� NJE�
BGUFSOPPO�PO�TVOOZ�EBZT�	1MBUF���
��0WFSDBTU�DPOEJUJPOT�XJMM�SFEVDF�TPMVCMF�DBSCPIZESBUF�
DPODFOUSBUJPOT�

*O� BEEJUJPO� UP� SBJTJOH� QBTUVSF� TVHBST� MFWFMT
� SVNFO� GVODUJPO� 	BOE� GFFE�DPOWFSTJPO�
FG¾DJFODZ
�JT�JNQSPWFE�CZ�FOTVSJOH�ZUUSJVN�BOE�DPCBMU�MFWFMT�BSF�BEFRVBUF�JO�UIF�QBTUVSF��
5P� FOBCMF� UIF� CBDUFSJB� JO� UIF� SVNFO� UP� QSPEVDF� UIF� WJUBNJO� #��� OFDFTTBSZ� UP� QSPNPUF�
FG¾DJFOU�EJHFTUJPO
�$P� MFWFMT� JO� UIF�IFSCBHF�TIPVME�CF�PG� UIF�PSEFS�PG����°�����NH�LH��
5IF�BOJNBM�JT�CFUUFS�BCMF�UP�TUPSF�USBDF�FMFNFOUT�JO�JUT�PSHBOT�BOE�HMBOET�BOE�VUJMJTF�UIFN�
PWFS�B�MPOHFS�UFSN�JG�UIF�OVUSJFOUT�BSF�BETPSCFE�UISPVHI�UIF�EJHFTUJWF�TZTUFN
�SBUIFS�UIBO�
CFJOH�BENJOJTUFSFE�BT�HFOFSJD�GPSNT�JO�ESFODIFT
�CVMMFUT�PS�JOKFDUJPOT�

5IF�BHF�PG�UIF�QBTUVSF�TJODF�HSB[JOH�	J�F��UIF�MFOHUI�PG�UIF�SFHSPXUI�QFSJPE
�BMTP�IBT�B�
TJHOJ¾DBOU� CFBSJOH� PO� UIF� DIFNJDBM� DPNQPTJUJPO� BOE� OVUSJUJWF� WBMVF� PG� UIF� QBTUVSF��
1BTUVSF�RVBMJUZ�JO�UIF�TQSJOH
�TVNNFS
�BOE�BVUVNO�JT�HSFBUFTU���°���EBZT�BGUFS�HSB[JOH��
#FGPSF� UIBU
� UIF�¾CSF
�ESZ�NBUUFS
� BOE�NJOFSBM� 	BTI
� DPOUFOU� JT� MPXFS�BOE�QBTUVSFT�BSF�



K>HJ6A�HD>A�6HH:HHB:CI

)%

SJDI�JO�OJUSBUF�/�BOE�DSVEF�QSPUFJO�UISPVHI�JOTVG¾DJFOU�UJNF�GPS�UIF�TPMVCMF�DBSCPIZESBUFT�
	TVHBST

�PSHBOJD�BDJET�BOE�NBUVSF�QSPUFJO�UP�CVJME�VQ��"GUFS�B�QFSJPE�PG�BQQSPYJNBUFMZ��°��
XFFLT
�UIF�RVBMJUZ�PG�UIF�QBTUVSF�TUBSUT�UP�EFDMJOF�XJUI�DFMM�BHF
�JODSFBTFE�MJHOJ¾DBUJPO�BOE�
¾CSF�DPOUFOU
�BOE�CFDBVTF�OVUSJFOUT�CFHJO�UP�USBOTMPDBUF�EPXO�GSPN�UIF�MFBG�UP�UIF�SPPU�
TZTUFN��3BQJEMZ�HSPXJOH�QBTUVSF�SFRVJSFT�BQQSPYJNBUFMZ��°��XFFL�UP�NBUVSF
�XIJMF�TMPX�
HSPXJOH�HSBTT�OFFET�POMZ��°��XFFLT�

8IJUF�DMPWFS�	5SJGPMJVN�SFQFOT�-�
�JT�JNQPSUBOU�GPS�QBTUPSBM�BHSJDVMUVSF
�OPU�POMZ�CFDBVTF�PG�
JUT�BCJMJUZ�UP�¾Y�OJUSPHFO
�CVU�BMTP�CFDBVTF�PG�JUT�IJHI�OVUSJUJWF�BOE�GFFE�WBMVF�	IJHI�QSPUFJO�
BOE�IJHI�NJOFSBM�DPOUFOU

�JUT�TFBTPOBM�DPNQMFNFOUBSJUZ�XJUI�UIF�HSPXUI�QBUUFSO�PG�HSBTTFT�
	QFSFOOJBM�SZFHSBTT

�BOE� JUT�BCJMJUZ�UP� JNQSPWF�BOJNBM� GFFE� JOUBLF�BOE�VUJMJTBUJPO�SBUFT��
8IJMF�UIF�RVBMJUZ�PG�SZFHSBTT�JT�IJHI�JO�UIF�TQSJOH
�DMPWFS�BOE�IFSCT�	TVDI�BT�DIJDPSZ
�BSF�
BCMF�UP�NBJOUBJO�UIFJS�IJHI�OVUSJUJWF�WBMVF�JO�UIF�TVNNFS��8IJUF�DMPWFS�BOE�IFSCT�FOIBODF�
UIF�QBMBUBCJMJUZ�PG�UIF�QBTUVSF�BOE�CFDBVTF�PG�UIFJS�IJHI�EJHFTUJCJMJUZ�BOE�NFUBCPMJTBCMF�
FOFSHZ
�BSF�VUJMJTFE�NPSF�FG¾DJFOUMZ�UIBO�HSBTTFT
�UIVT�JODSFBTJOH�UIF�FOFSHZ�MFWFM
�CPEZ�
DPOEJUJPO
�MJWF�XFJHIU�HBJO�BOE�SFQSPEVDUJWF�GVODUJPO�PG�UIF�BOJNBM��5IF�IJHI�EJHFTUJCJMJUZ�
PG�DMPWFS�BOE�IFSCT�BMTP�HJWFT�SJTF�UP�JODSFBTFE�NJML�QSPEVDUJPO�XJUI�IJHI�QSPUFJO
�MBDUPTF�
BOE�GBU�ZJFME�BOE�B�NPSF�FG¾DJFOU�VTF�PG�GFFE�OJUSPHFO
�SFEVDJOH�UIF�DPODFOUSBUJPO�PG�/�
JO�UIF�CMPPE�BOE�FYDSFUB��'VSUIFSNPSF
�UIF�NPSF�FG¾DJFOU�EJHFTUJPO�PG�DMPWFS�BOE�IFSCT�
FOBCMFT� UIF�BOJNBM� UP�CFUUFS�VUJMJTF� UIF�FOFSHZ�DPOUFOU�PG� UIF�QBTUVSF
� DPOWFSUJOH� JU� UP�
NFBU
�NJML�BOE�¾CSF�JOTUFBE�PG�NFUIBOF�BOE�DBSCPO�EJPYJEF��"OJNBMT�HSB[JOH�B�SZFHSBTT�
TXBSE�QSPEVDF�UXJDF�UIF�BNPVOU�PG�$)��	���H�LH�ESZ�NBUUFS�JOUBLF
�DPNQBSFE�XJUI�BOJNBMT�
HSB[JOH�XIJUF�DMPWFS�	�����H�LH�ESZ�NBUUFS�JOUBLF
��.FUIBOF�FNJTTJPOT�DBO�CF�SFEVDFE�CZ�
BU� MFBTU� ��� QFSDFOU�XIFO�HSBTT� GPSBHF� JT� SFQMBDFE�CZ� B�NJYFE� SZFHSBTT�MFHVNF� TXBSE��
*O�BEEJUJPO
�UIF�NFBU�UFOET�UP�IBWF�B�IJHIFS�0NFHB���DPOUFOU
�B�CFUUFS�¿BWPVS
�BOE�UIF�
BOJNBM�IBT�B�IJHIFS�LJMM�PVU�XFJHIU�EVF�UP�B�IJHIFS�NVTDMF�GBU�SBUJP�

$MPWFS�ESJWFT�UIF�HSPXUI�SBUFT�JO�MBNCT�BOE
�CFDBVTF�PG�JUT�IJHI�GFFE�RVBMJUZ
�TUPDL�HFOFSBMMZ�
HBJO� NPSF� MJWF�XFJHIU� PO� XIJUF� DMPWFS� 	HSPXJOH� ��� QFSDFOU� GBTUFS
� UIBO� PO� QFSFOOJBM�
SZFHSBTT��%JFU�TFMFDUJPO�TUVEJFT�TIPX�TIFFQ�QSFGFS�BSPVOE����QFSDFOU�	ESZ�NBUUFS
�PG�UIFJS�
JOUBLF�UP�DPNF�GSPN�XIJUF�DMPWFS�BOE����QFSDFOU�GSPN�HSBTT��8IJMF�DPXT�NJML�CFUUFS�PO�
DMPWFS�QBTUVSFT
�UIF�DMPWFS�DPOUFOU�PG�EBJSZ�QBTUVSFT
�PGUFO�BSPVOE���°���QFSDFOU
�JT�MPXFS�
UIBO�UIF���°���QFSDFOU�OFFEFE�GPS�NBYJNVN�NJML�TPMJE�QSPEVDUJPO��"�DMPWFS�DPOUFOU�JO�
EBJSZ�QBTUVSFT�PG�BU�MFBTU���°���QFSDFOU�%.�JT�BMTP�SFRVJSFE�GPS�NBYJNVN�QBTUVSF�HSPXUI��
$MFBSMZ
�B�HSFBUFS�QSPQPSUJPO�PG�XIJUF�DMPWFS�JO�NJYFE�QBTUVSFT�XPVME�CF�CFOF¾DJBM�UP�BOJNBM�
QSPEVDUJPO��5IJT�DBO�CF�BDIJFWFE�CZ�QSPNPUJOH�UIF�DPOEJUJPO�PG�UIF�TPJM
�B�IJHIFS�MFWFM�PG�
/�¾YBUJPO�UISPVHI�TUSPOH�DMPWFS�OPEVMBUJPO�BOE�UIF�FOIBODFNFOU�PG�GSFF�MJWJOH�/�¾YJOH�
CBDUFSJB
�HPPE�HSB[JOH�NBOBHFNFOU�QSBDUJDFT
�BOE�NFFUJOH�UIF�OVUSJUJPOBM�SFRVJSFNFOUT�
PG�DMPWFS�JODMVEJOH�UIF�BQQSPQSJBUF�VTF�PG�TQFDJ¾D�GPSNT�PG�GFSUJMJTFST�PUIFS�UIBO�OJUSPHFO��
5IF�GSFRVFOU�BOE�IFBWZ�VTF�PG�GFSUJMJTFS�/�TVQQSFTTFT�/�¾YBUJPO
�DMPWFS�DPOUFOU
�BOE�DMPWFS�
HSPXUI
�BOE�MJNJUT�DMPWFS�SFDPWFSZ�PODF�/�SBUFT�BSF�SFEVDFE�	TFF�QQ����°��
��#FDBVTF�PG�
UIJT
����QFSDFOU�PG�DMPWFS�%.�JO�UIF�QBTUVSF�TXBSE�JT�OPU�BDIJFWBCMF�BOE�UIF�QBTUVSF�XJMM�
UIFSFGPSF�OPU�NFFU�UIF�DSJUFSJB�SFRVJSFE�UP�CF�JO�HPPE�DPOEJUJPO�BT�EF¾OFE�JO�1MBUF����
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$-07&3� /0%6-&4� BSF� QSPEVDFE� JO� SFTQPOTF� UP� JOWBTJPO� UISPVHI� UIF� SPPU� IBJST� CZ�
3IJ[PCJVN
�B�CBDUFSJVN�XIJDI�JOGFDUT�BOE�TUJNVMBUFT�UIF�QSPMJGFSBUJPO�PG�SPPU�DFMMT�UP�GPSN�
OPEVMFT��0ODF�UIF�OPEVMF� JT� GPSNFE
�UIF�CBDUFSJVN�NVMUJQMJFT�BOE�DIBOHFT�GPSN�JOUP�B�
CBDUFSPJE�UIBU�DPOUBJOT�B�OJUSPHFOBTF�FO[ZNF�DBQBCMF�PG�SFEVDJOH�BUNPTQIFSJD�OJUSPHFO�
HBT�UP�BNNPOJB�	/�����)

��‡��/)����)�
��5IF�OJUSPHFOBTF�FO[ZNFT�CSFBL�UIF�USJQMF�CPOE�
IPMEJOH� UIF� UXP� /� BUPNT� PG� UIF� /�� NPMFDVMF
� BOE� BEET� IZESPHFO� UP� GPSN� BNNPOJB��
5IF� SFBDUJPO� SFRVJSFT� IZESPHFO� BOE� B� DPOTJEFSBCMF� BNPVOU� PG� FOFSHZ� JO� UIF� GPSN� PG�
BEFOPTJOF� USJQIPTQIBUF� 	"51
� BOE� DBSCPIZESBUFT� GSPN� QIPUPTZOUIFTJT�� 5IF� FO[ZNF�
IBT� UXP� DPNQPOFOUT
� B� NPMZCEFOVN�JSPO� QSPUFJO� BOE� BO� JSPO� QSPUFJO�� .PMZCEFOVN�
BOE� JSPO�NVTU� UIFSFGPSF� CF� QSFTFOU� JO� BEFRVBUF� BNPVOUT� UP� FOBCMF� UIF� QSPEVDUJPO� PG�
UIF�OJUSPHFOBTF�FO[ZNF�BOE�UIFSFGPSF�UIF�¾YBUJPO�PG�/���8IJMF�3IJ[PCJVN�JT�BO�BFSPCF
�
OJUSPHFOBTF�FO[ZNFT�DBOOPU�GVODUJPO�JO�UIF�QSFTFODF�PG�PYZHFO�BOE�TP�PYZHFO�MFWFMT�BSF�
LFQU�MPX�CZ�B�EJGGVTJPO�CBSSJFS�PO�UIF�PVUFS�XBMM�PG�UIF�OPEVMF
�CZ�IJHI�CBDUFSJBM�SFTQJSBUJPO�
SBUFT�XJUIJO�UIF�OPEVMF
�BOE�CZ�UIF�QSFTFODF�PG�MFHIBFNPHMPCJO��5IF�DSJUJDBM�GVODUJPO�PG�
MFHIBFNPHMPCJO�JT�UP�BCTPSC�0��BOE�USBOTQPSU�JU�XJUIJO�UIF�BOBFSPCJD�[POF�UP�UIF�CBDUFSJBM�
DFMMT�UP�TVQQPSU�UIFJS�SFTQJSBUJPO��-FHIBFNPHMPCJO�DBO�POMZ�CF�QSPEVDFE�JG� MFWFMT�PG�'F
�
.O
�;O
�$P
�4F�BOE�JO�QBSUJDVMBS�$V�	UIF�CMPPE�FMFNFOUT
�BSF�BEFRVBUF��"�QJOL�SFE�DPMPVS�

å� 4HE�.
lXING�ABILITY�OF�A�PASTURE�CAN�BE�ASSESSED�BY�THE�DENSITY��SIZE��COLOUR�AND�DEPTH�OF�
CLOVER�NODULES�

ç� 2EMOVE�THREE�TO�FOUR�CLOVER�PLANTS�WITH�A�SPADE��PUSHING�THE�SPADE�DOWN�TO�A�DEPTH�OF�����
MM��'ENTLY�SHAKE�THE�SOIL�FREE�EXPOSING�THE�ROOT�SYSTEM�AND�CLOVER�NODULES��0LATE���	�

é� !SSESS�THE�NUMBER�OF�NODULES��THEIR�SIZE��THE�DEPTH�AT�WHICH�THEY�OCCUR��AND�THE�COLOUR�
OF�THE�LEGHAEMOGLOBIN�WITHIN�THE�NODULE��0LATE���	��AND�COLOUR��COMPARE�WITH�THE�CRITERIA�
GIVEN�IN�4ABLE����#LOVER�NODULES�ARE�BEST�ASSESSED�IN�THE�SPRING�WHEN�LEAF�GROWTH�AND�.�
DEMAND�IS�GREATEST��BUT�CAN�BE�CHECKED�AT�ANY�TIME�OF�THE�YEAR�PROVIDED�THE�PLANT�ISN�T�UNDER�
STRESS�THROUGH�DEFOLIATION��DROUGHT��OR�SOIL�AND�AIR�TEMPERATURES�BEING�TOO�HIGH�OR�LOW�

è� .ODULES�ON�CLOVER�HAVE�A�SHORT�LIFE
CYCLE�OF��n��WEEKS��(EALTHY�NODULES�START�AS�WHITE��
THEN�BECOME�PINK�ON�THE�SURFACE�AS�RED�LEGHAEMOGLOBIN�DEVELOPS�INSIDE�THE�NODULE��AT�
WHICH�POINT�IT�BECOME�ACTIVE��lXING�.���4HE�REDDER�THE�COLOUR��THE�MORE�ACTIVE�IT�IS��4HE�
NODULES�THEN�DECLINE�AS�THE�LEGHAEMOGLOBIN�DECAYS�TO�A�YELLOW�BILE�PIGMENT��0LATE���	�AND�
EVENTUALLY�BECOMES�ELONGATED�AND�WHITE�OR�GREY�AGAIN��APPEARING�LIKE�A�DEmATED�BALLOON��
$EPENDING�ON�THEIR�STAGE�OF�MATURITY��NODULES�WILL�ALSO�DISPLAY�A�RANGE�OF�SIZES�VARYING�
FROM�VERY�SMALL�UP�TO��n��MM��.ODULES�ON�MATURE�HEALTHY�ROOTS�WILL�THEREFORE�HAVE�A�RANGE�
OF�COLOURS��SHAPES�AND�SIZES��4O�ASSESS�THE�DEGREE�OF�REDNESS�OF�THE�LEGHAEMOGLOBIN��SELECT�
��OR���OF�THE�PINKEST�NODULES�AND�SPLIT�THEM�IN�HALF�BETWEEN�YOUR�lNGERNAILS�AND�OBSERVE�
THE�COLOUR�WITH�A�MAGNIFYING�HAND�LENS��$ISCARD�ANY�NODULES�SHOWING�YELLOW�BILE�PIGMENT�
BECAUSE�THEY�ARE�BECOMING�INACTIVE�AND�NEARING�THE�END�OF�THEIR�CYCLE�

C
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$MPWFS�SPPUT�TIPXJOH�TUSJOHT�
BOE�DMVTUFST�PG�EJTUJODU�
IFBMUIZ�QBMF�QJOL�OPEVMFT��
1IPUP�UBLFO�JO�UIF�TQSJOH��
$PVSUFTZ�PG�+PIO�#SPDL�

EA6I:�')��?di_Z[�W�Ybel[h�deZkb[

$MPWFS�OPEVMF�TQMJU�PQFO�TIPXJOH�CSPXOJTI�SFE�MFHIBFNPHMPCJO�
	-)C
��/PUF�UIF�EFDBZ�PG�UIF�-)C�UP�UIF�ZFMMPX�CJMF�QJHNFOU�
BCPWF�UIF�SFE�BSFB��1IPUP��$PVSUFTZ�PG�.JDIBFM�5FNQMFS�
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JOTJEF�UIF�OPEVMF�JOEJDBUFT�UIF�OPEVMF�JT�BDUJWFMZ�¾YJOH�/��UIF�SFEEFS�UIF�DPMPVS
�UIF�NPSF�
BDUJWF� JU� JT��5IF�BCJMJUZ�PG� UIF�3IJ[PCJVN�CBDUFSJB� UP�¾Y�/�BMTP�EFQFOET�PO�XIFUIFS� UIF�
TUSBJOT�PG�SIJ[PCJB�QSFTFOU�JO�UIF�TPJM�IBWF�BO�FGGFDUJWF�OJUSPHFOBTF�TZTUFN
�BOE�JG�OPU
�UIFO�
DMPWFS�TFFE�OFFET�UP�CF�JOPDVMBUFE�XJUI�FGGFDUJWF�TUSBJOT�

5IF�BNNPOJB�QSPEVDFE�CZ�/�¾YBUJPO�JT�SBQJEMZ�DPOWFSUFE�UP�BNNPOJVN�	/)�
�
�BOE�UBLFO�

VQ� CZ� UIF� QMBOU� UP� QSPEVDF� QSPUFJO� BOE� PSHBOJD� /� DPNQPVOET�� 5IF� /� ¾YFE� CZ� DMPWFS�
OPEVMFT� JT� POMZ� SFMFBTFE� UP� PUIFS� QBTUVSF� QMBOUT� TVDI� BT� HSBTTFT� CZ� B� DPNCJOBUJPO� PG�
UXP� QSPDFTTFT�� 'JSTU
� XIFO� UIF� DMPWFS� QMBOU� EJFT� BOE� EFDPNQPTFT
� UIF� PSHBOJDBMMZ�
CPVOE�/�DPNQPVOET�BSF�NJOFSBMJTFE�CZ�B�XJEF�SBOHF�PG�CBDUFSJB�BOE�GVOHJ�JO�UIF�TPJM�UP�
SFMFBTF�/�JO�UIF�GPSN�PG�QMBOU�BWBJMBCMF�BNNPOJVN�	/)�

�
��6OEFS�BFSPCJD�DPOEJUJPOT
�UIF�
NBKPSJUZ�PG�BNNPOJVN�JT�DPOWFSUFE�UP�OJUSBUF�	/0�

°

�BOPUIFS�QMBOU�BWBJMBCMF�GPSN�PG�/�CZ�
OJUSPTPNPOBT�BOE�OJUSPCBDUFS�CBDUFSJB�	B�QSPDFTT�LOPXO�BT�OJUSJ¾DBUJPO
��4FDPOE
�NPTU�PG�
UIF�/�JOHFTUFE�CZ�HSB[JOH�BOJNBMT�JT�SFUVSOFE�UP�UIF�TPJM�BT�VSJOF
�XIJDI�UIFO�IZESPMZTFT�
UP�VSFB��6SFB�JT�DPOWFSUFE�UP�BNNPOJB�CZ�UIF�VSFBTF�FO[ZNF�GPMMPXFE�CZ�JUT�IZESPMJTBUJPO�
UP�BNNPOJVN�BOE�UIFO�OJUSJ¾DBUJPO�UP�OJUSBUF�/��"�QPTTJCMF�UIJSE�CVU�NJOPS�NFDIBOJTN�
DPVME�JOWPMWF�UIF�EJSFDU�FYDSFUJPO�PG�TNBMM�BNPVOUT�PG�/�UISPVHI�SPPU�MFBLBHF�GSPN�JOUBDU�
HSPXJOH�MFHVNFT�

%FQFOEJOH�PO�JUT�SFMBUJWF�EPNJOBODF�JO�B�TXBSE
�XIJUF�DMPWFS�JT�BCMF�UP�¾Y�VQ�UP�����LH�/�
IB�ZFBS�JO�IJHI�QSPEVDJOH�TIFFQ�GBSNT
�BOE�VQ�UP�����LH�/�IB�ZFBS�JO�EBJSZ�GBSNT��)JHIFS�
MFWFMT�PG�/�¾YBUJPO�DPVME�QPTTJCMZ�CF�BDIJFWFE�JG�PQUJNBM�DPOEJUJPOT�GPS�/�¾YBUJPO�XFSF�
QSPWJEFE��5IF�BDUVBM�BNPVOU�PG�/�¾YFE�JT�WFSZ�EFQFOEFOU�PO�B�OVNCFS�PG�GBDUPST�JODMVEJOH�
UIF� QFSGPSNBODF� BOE� DPOEJUJPO� PG� UIF� DMPWFS� OPEVMFT�� 'BDUPST� UIBU� MJNJU� XIJUF� DMPWFS�
HSPXUI�PGUFO�SFTVMU�JO�NVDI�MPXFS�/�¾YBUJPO�SBUFT�PG���°����LH�/�IB�ZFBS��4VDI�GBDUPST�
JODMVEF�NPJTUVSF�TUSFTT
�IJHI�UFNQFSBUVSFT
�DVMUJWBS�DIPJDF
�DPNQFUJUJPO�GSPN�HSBTTFT�BOE�
JODPNQBUJCMF�DPNQBOJPO�TQFDJFT
�QBTUVSF�FTUBCMJTINFOU
�TIBEJOH
�HSB[JOH�NBOBHFNFOU
�
FOEPQIZUJD�UPYJOT�GSPN�SZFHSBTT
�QFTU�BOE�EJTFBTFT
�TPJM�BDJEJUZ�	Q)�����

�MPX�TPJM�DBSCPO
�
MPX� TPJM� GFSUJMJUZ� 	PUIFS� UIBO�/
� JODMVEJOH� MPX� $B� MFWFMT
� BOE� QPPS� TPJM� BFSBUJPO�� 1PPSMZ�
BFSBUFE�BOE�DPNQBDUFE�TPJMT�IBWF�MFTT�BJS�BOE�DPOTFRVFOUMZ�MFTT�/�BWBJMBCMF�GPS�CJPMPHJDBM�
¾YBUJPO��*O�BEEJUJPO�UP�UIF�FMFNFOUBM�SFRVJSFNFOUT�GPS�UIF�QSPEVDUJPO�PG�OJUSPHFOBTF�BOE�
MFHIBFNPHMPCJO
�XIJUF�DMPWFS�QMBOUT�SFRVJSF�BEFRVBUF�MFWFMT�PG�/
�1
�,
�4
�$B
�BOE�#�GPS�
SPPU�EFWFMPQNFOU�BOE�HSPXUI��"FSPCJD�/�¾YJOH�NJDSP�PSHBOJTNT�BMTP� SFRVJSF�BEFRVBUF�
MFWFMT�PG�$B�BOE�$P
�BOE�HPPE�TPJM�BFSBUJPO�UP�GVODUJPO�BU�PQUJNVN�MFWFMT�

/�¾YBUJPO�CZ�DMPWFS�OPEVMFT�JT�GVSUIFS�HPWFSOFE�CZ�UIF�BNPVOU�PG�NJOFSBM�/�JO�UIF�TPJM��
$MPWFS�QSFGFST�UP�UBLF�VQ�NJOFSBM�/�UIBO�¾Y�/�GSPN�UIF�BUNPTQIFSF�CFDBVTF�JU�JT�B�NPSF�
FOFSHZ�FG¾DJFOU�QSPDFTT�BOE�UIFSFGPSF�IBT�MFTT�FOFSHZ�DPTU�UP�UIF�QMBOU��$MPWFS�XJMM�POMZ�
SFTPSU� UP� /�¾YBUJPO�XIFO� B� EF¾DJFODZ� JO� /� PDDVST�XJUIJO� UIF� QMBOU�� 5IVT� UIF� GSFRVFOU�
BOE�IFBWZ�VTF�PG�XBUFS�TPMVCMF�/�JO�UIF�GPSN�PG�VSFB
�BOIZESPVT�BNNPOJB�PS�OJUSBUF�XJMM�
TVQQSFTT�/�¾YBUJPO
�DMPWFS�DPOUFOU
�BOE�DMPWFS�HSPXUI
�BOE�MJNJU�DMPWFS�SFDPWFSZ�PODF�/�
SBUFT�BSF�SFEVDFE�
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/JUSPHFO� DBO� BMTP� CF� ¾YFE� CZ� GSFF�MJWJOH� /�¾YJOH� BFSPCJD� "[PUPCBDUFS� CBDUFSJB� BOE� CZ�
BOBFSPCJD�$MPTUSJEJVN� CBDUFSJB��5IF�¾YFE�/� 	VQ� UP� ��°���LH�/�IB�ZS
� JT�NBEF�BWBJMBCMF�
UP� UIF� QMBOU� XIFO� UIF� CBDUFSJB� EJF� BOE� EFDPNQPTF�� "[PUPCBDUFS� CBDUFSJB� OFFE� HPPE�
BFSBUJPO
�IJHI�MFWFMT�PG�BWBJMBCMF�$
�BOE�OPO�BDJEJD�TPJMT�UP�GVODUJPO�JO�MBSHF�OVNCFST��6OEFS�
GBWPVSBCMF
�OPO�BDJEJD
�XFMM�BFSBUFE�TPJM�DPOEJUJPOT�XJUI�PQUJNVN�MFWFMT�PG�USBDF�BOE�NBKPS�
FMFNFOUT�JODMVEJOH�$B�BOE�$
�BT�XFMM�BT�B�HPPE�FBSUIXPSN�QPQVMBUJPO
�GSFF�MJWJOH�/�¾YJOH�
CBDUFSJB�DPVME�QPUFOUJBMMZ�QSPEVDF�TVCTUBOUJBMMZ�NPSF�UIBO���°���LH�/�IB�ZS�

/JUSPHFO� ¾YJOH� CBDUFSJB
� CF� UIFZ� GSFF�MJWJOH� JO� UIF� SIJ[PTQIFSF
� DPO¾OFE� UP� OPEVMFT� PO�
QMBOU�SPPUT
�PS�FYJTUJOH�BT�FOEPQIZUFT�JO�MFBWFT�PS�TUFNT
�EFSJWF�NPTU�PG�UIFJS�FOFSHZ�GSPN�
EJTTPMWFE�PSHBOJD�DBSCPO�	MJRVJE�TVHBS
�¾YFE�EVSJOH�QIPUPTZOUIFTJT��/�¾YBUJPO�JT�UIFSFGPSF�
WFSZ�EFQFOEFOU�PO�UIF�¿PX�PG�MJRVJE�DBSCPO�GSPN�UIF�MFBG�UP�UIF�SPPUT�

5IF� SBUF� PG� /�¾YBUJPO� EFQFOET� PO� UIF� EFNBOE� GPS�/
�XIJDI� JT� HPWFSOFE� CZ� UIF� DMPWFS�
HSPXUI�SBUF��#FDBVTF�/�¾YBUJPO�JT�JO¿VFODFE�CZ�UIF�BNPVOU�PG�NJOFSBM�/�JO�UIF�TPJM
�DMPWFS�
HSPXUI�JT�OPU�OFDFTTBSJMZ�B�EJSFDU�JOEJDBUPS�PG�/�¾YBUJPO��*O�TQSJOH
�HSBTTFT�BSF�NPSF�BDUJWF�
BOE�VTF�NPTU�PG�UIF�TPJM�/
�BOE�XIJMF�DMPWFS�HSPXUI�NBZ�OPU�CF�IJHI
�/�¾YBUJPO�XJMM�CF��*O�
TVNNFS�XIFO�DMPWFS�JT�NPSF�BDUJWF
�HSBTTFT�BSF�MFTT�BDUJWF�BOE�TPJM�/�DBO�BDDVNVMBUF�BOE�
DMPWFS�/�¾YBUJPO�NBZ�CF�MPXFS�

I67A:�+��L_ikWb�iYeh_d]��LI��Ybel[h�deZkb[i

7JTVBM�TDPSF�	74
 $MPWFS�OPEVMFT

�
�<(PPE>

#LOVER�ROOTS�HAVE�STRINGS�AND�CLUSTERS�OF�LOTS�OF�NODULES���n��PER����MM	�AND�OCCUR�
TO�A�DEPTH�OF����n����MM��MANY�ARE�LARGE��� ���MM	��!T�LEAST����PERCENT�OF�THE�

NODULES�HAVE�A�DISTINCT�PALE�PINK�HUE�ON�THE�SURFACE�AND�A�BRIGHT�RED�OR�BROWNISH�
RED�LEGHAEMOGLOBIN�CONTENT�THAT�BLEEDS�WHEN�SPLIT�OPEN�AND�SQUEEZED�

�
�<.PEFSBUF>

#LOVER�ROOTS�HAVE�A�MODERATE�NUMBER�OF�NODULES����PER����MM	
TO�A�DEPTH�OF���n����MM��4HE�LARGEST�NODULES�ARE�OF�MEDIUM�SIZE�

�n��MM	�AND�HAVE�A�FAINT�PALE�PINK�HUE�ON�THE�SURFACE�AND�A�PINK�TO
PALE�REDDISH�BROWN�LEGHAEMOGLOBIN�CONTENT�WHEN�SPLIT�OPEN�

��
<1PPS>

#LOVER�ROOTS�HAVE�FEW�OR�NO�NODULES�AND�ONLY�OCCUR�IN�THE�UPPER����MM
OF�THE�SOIL���.ODULES�ARE�SMALL������MM	�AND�ARE�WHITE�ON�THE�SURFACE

WITH�LITTLE�OR�NO�SIGNS�OF�LEGHAEMOGLOBIN�WHEN�SPLIT�OPEN
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å� !SSESS�THE�NUMBER�OF�WEEDS��USING�THE�PERCENTAGE�CHART�ON�P����	�AND�VARIETY�OF�UNDESIRABLE�
WEEDS�IN�THE�PASTURE��AND�AT�WHAT�LEVEL�THEIR�PRESENCE�DETRACTS�FROM�THE�VALUE�OF�THE�PASTURE��
5NDESIRABLE�WEEDS�INCLUDE�RAGWORT��BARLEY�GRASS��BRISTLE�GRASS��WATER�PEPPER��WILLOW�WEED��
WILD�CARROT��MAYWEED��HEDGE�MUSTARD��BUTTERCUP��DUCKWEED��AND�THISTLES�

)N�MAKING�YOUR�ASSESSMENT��CONSIDER�HOW�OFTEN�A�GIVEN�LEVEL�OF�WEED�INFESTATION�OCCURS�
IN�THE�PADDOCK�FROM�SEASON�TO�SEASON��AND�AT�WHAT�LEVEL�IT�IS�PERCEIVED�TO�BE�A�PROBLEM��
#ONSIDER�ALSO�YOUR�GRAZING�MANAGEMENT�AND�THE�NEED�FOR�WEED�CONTROL�MEASURES��INCLUDING�
THE�USE�OF�HERBICIDES��BIOLOGICAL�CONTROL�AGENTS��MOWING��STEAMING��CULTIVATION��PASTORAL�
RENEWAL��AND�OTHER�MEASURES�TAKEN�TO�DEAL�TO�WEEDS�BEFORE�THEY�GO�TO�SEED��-AKE�YOUR�
ASSESSMENT�ACCORDING�TO�THE�PHOTOS�AND�CRITERIA�GIVEN�IN�0LATE����ON�THE�BASIS�OF�WHAT�THE�
lELD�WOULD�LOOK�LIKE�WITHOUT�ANY�WEED�CONTROL�MEASURES�EXCEPT�FOR�GRAZING�MANAGEMENT�

C

?cfehjWdY[I
8)*-&�40.&�8&&%4�BSF�CFOF¾DJBM�BOE�DPOUBJO�B�OVNCFS�PG�FTTFOUJBM�OVUSJFOUT�GPS�TUPDL
�
PUIFST�IBWF�MJUUMF�OVUSJUJPOBM�WBMVF
�BSF�EJG¾DVMU�UP�EJHFTU
�DBO�CF�QPJTPOPVT
�BOE�HFOFSBMMZ�
SFEVDF� UIF�PWFSBMM� WBMVF�PG� UIF� GFFE��8FFET� DPNQFUF�XJUI�EFTJSFE�QBTUVSF� TQFDJFT� GPS�
XBUFS
�OVUSJFOUT�BOE�HSPXJOH�TQBDF
�EJTQMBDJOH�NPSF�CFOF¾DJBM
�IJHI�QSPEVDJOH�QBTUVSF�
TQFDJFT
� UIFSFCZ� FODPVSBHJOH� UIF� VTF� PG� DMPWFS�EBNBHJOH� IFSCJDJEFT�� 5IFZ� BMMPX� QPPS�
QBTUVSF�RVBMJUZ�UP�EFWFMPQ
�SFEVDJOH�QBTUVSF�VUJMJTBUJPO�BOE�QMBOU�BOE�BOJNBM�QSPEVDUJPO��

8IJMF�XFFET� DBO� PDDVS� GPS� B� OVNCFS� PG� SFBTPOT
� UIFZ� DBO� CF� VTFGVM� JOEJDBUPST� PG� UIF�
DPOEJUJPO�PG�UIF�TPJM
� JODMVEJOH�UIF�MFWFM�PG�DPNQBDUJPO
�TPJM�BFSBUJPO�BOE�XBUFSMPHHJOH
�
OVUSJFOU�GFSUJMJUZ
�Q)
�UIF�BNPVOU�BOE�UZQF�PG�PSHBOJD�NBUUFS
�BOE�UIF�NJDSPCJBM�CJPNBTT��
*U�JT�DPNNPOMZ�CFMJFWFE�UIBU�IFBMUIZ�TPJMT�TVQQPSU�XFFET�BOE�EFTJSBCMF�QBTUVSF�TQFDJFT�
FRVBMMZ�XFMM�� *O� UIF�TBNF�XBZ� UIBU� JOTFDU� JOGFTUBUJPO� JOEJDBUFT�VOIFBMUIZ�QMBOUT�XJUI�B�
OVUSJUJPOBM� JNCBMBODF
�B�XFFE�JOGFTUBUJPO�JOEJDBUFT�TPNFUIJOH�JT�OPU�SJHIU�XJUI�UIF�TPJM
�
XIJDI� JT� TVQQSFTTJOH� UIF� HSPXUI� PG� IJHI� QSPEVDJOH� QBTUVSF� TQFDJFT� BOE� QSPWJEJOH� BO�
FOWJSPONFOU�GBWPVSJOH�XFFET��4PJM�TUSVDUVSBM�EFHSBEBUJPO�SFTVMUJOH�GSPN�TUPDL�USFBEJOH�
	QVHHJOH

�XIFFM� USBG¾D
�PWFS�DVMUJWBUJPO
�PS�TPJM�EJTQFSTJPO�EVF�UP�B� MPX�$B�.H�SBUJP�PS�
IJHI� /B� MFWFMT
� SFEVDFT� TPJM� BFSBUJPO
� TPJM� ESBJOBHF
� BWBJMBCMF� XBUFS�IPMEJOH� DBQBDJUZ
�
OVUSJFOU�VQUBLF
�BOE�UIF�SPPUJOH�QPUFOUJBM�PG�UIF�DSPQ
�BMMPXJOH�XFFET�UP�FTUBCMJTI�BOE�
DPNQFUF�XJUI�UIF�DSPQ��-JHIUFS�TPJMT�XJUI�B�DPBSTFS�UFYUVSBM�DMBTT�DBO�IBWF�NPSF�XFFET�
UIBO�IFBWJFS�TPJMT�XJUI�B�¾OFS�UFYUVSBM�DMBTT
�XIJMF�BDJEJD�TPJMT�DBO�IBWF�B�HSFBUFS�WBSJFUZ�
PG�XFFET�UIBO�OPO�BDJE�TPJMT�
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(00%�$0/%*5*0/�74����
1BTUVSF�IBT�GFX�PS�OP�XFFET�

.0%&3"5&�$0/%*5*0/�74����
8FFET�BSF�WFSZ�DPNNPO�DPWFSJOH�
�°���QFSDFOU�PG�UIF�HSPVOE�TVSGBDF�

1003�$0/%*5*0/�74����
8FFET�BSF�BCVOEBOU�DPWFSJOH�
�����QFSDFOU�PG�UIF�HSPVOE�TVSGBDF��
5IFZ�JOEJDBUF�FJUIFS�TJHOJ¾DBOU�
DPNQBDUJPO
�QPPS�BFSBUJPO
�
XBUFSMPHHJOH
�MPX�GVODUJPOBM�PSHBOJD�
DBSCPO�BOE�$B
�PS�QPPS�NJOFSBM�BOE�
NJDSPCJBM�DPNQPTJUJPO�
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8FFET�XJMM� BMTP� EFWFMPQ� BOE� UISJWF�
JO�TPJMT�UIBU�IBWF�B�QPPS�NJOFSBM�BOE�
NJDSPCJBM� CBMBODF��8FFET�XJMM� HSPX�
BOE� QSPMJGFSBUF�XIFSF� UIFSF� JT� B� $B�
BOE� 1� EF¾DJFODZ� BOE� BO� FYDFTT� PG�
,� BOE� ;O�� 5IFZ� XJMM� EFWFMPQ� XIFSF�
UIFSF� JT� BO� JNCBMBODF� PG� 'F� UP�.O
�
B� MBDL� PG� CJPMPHJDBMMZ� BWBJMBCMF� $B
�
B� MBDL� PG� CJPMPHJDBMMZ� BDUJWF� DBSCPO�

JODMVEJOH�IVNVT�BOE�IVNJD�BDJET
�BOE�XIFSF�UIFSF�BSF�IJHI�OJUSBUF�MFWFMT
�BOE�B�MBDL�PG�
CBDUFSJB�PS�GVOHJ��1BTUPSBM�TPJMT�OFFE�UP�NBJOUBJO�B�GVOHBM�UP�CBDUFSJB�SBUJP�PG��������	PS�
���

�XIJDI� JT�OFDFTTBSZ� UP�QSFTFSWF�BOE�QSPNPUF�QBTUPSBM�QMBOUT��"O� JNCBMBODF�PG� UIJT�
SBUJP�BMPOH�XJUI�QPPS�TPJM�OVUSJUJPO�DPVME�FYQMBJO�XIZ�QBTUVSFT�NBZ�TIPX�QPPS�QFSTJTUFODF�
BOE�B�UFOEFODZ�UP�SFWFSU�UP�PUIFS�QMBOU�TQFDJFT�TVDI�BT�XPPEZ�XFFET�

5IJTUMFT
� JODMVEJOH� UIF�OPEEJOH
�XJOH
�4DPUDI�BOE�$BMJGPSOJBO� UIJTUMFT
� BSF� TPNF�PG� UIF�
NPTU�BOOPZJOH�BOE�EFTUSVDUJWF�XFFET��UIF�TNPUIFSJOH�BOE�DPNQFUJUJWF�FGGFDUT�PG�SPTFUUFT�
SFEVDF� QBTUVSF� QSPEVDUJPO
� BOE� UIF� QSJDLMZ� MFBWFT� EJTDPVSBHF� FWFO� HSB[JOH� BOE� HPPE�
QBTUVSF�VUJMJTBUJPO��5IJTUMFT�DBO�JOEJDBUF�UIF�TPJM�JT�EF¾DJFOU�JO�$B�BOE�CBDUFSJB�BOE�IJHI�JO�,�
BOE�4��"O�JOGFTUBUJPO�PG�UIJTUMFT�XPVME�TVHHFTU�TPJM�DPOEJUJPOT�BOE�GFSUJMJUZ�BSF�JOTVG¾DJFOUMZ�
BEFRVBUF� UP� NBJOUBJO� B� DPNQMFUF
� WJHPSPVT� QBTUVSF� DPWFS� BOE� UIF� IJHI� HSPXUI� SBUFT�
SFRVJSFE�UP�SFEVDF�TFFE�HFSNJOBUJPO�BOE�LJMM�ZPVOH�TFFEMJOHT�BOE�EFWFMPQJOH�SPTFUUFT��

#SPBE�MFBWFE�XFFET�TVDI�BT�EPDL�DBO�EFWFMPQ�PO�TPJMT�UIBU�BSF�NPEFSBUFMZ�BDJEJD�XJUI�
NPEFSBUFMZ�IJHI�GVOHBM�MFWFMT��5IFZ�MJLF�B�TPJM�FOWJSPONFOU�UIBU�JT�MPX�JO�$B�BOE�1�BOE�IJHI�
JO�/�BOE�,
�XIFSF�BWBJMBCMF�,�HSFBUMZ�FYDFFET�UIF�BWBJMBCMF�1��)JHI�OJUSBUF�MFWFMT�BMTP�IFMQ�
UP�QSPNPUF�TFFE�HFSNJOBUJPO��%PDL�DBO�GVSUIFS�JOEJDBUF�B�EFDMJOF�JO�UIF�$�/�SBUJP��*G�UIF�
BWBJMBCMF�,�DPOUJOVFT�UP�JODSFBTF�SFMBUJWF�UP�1
�B�QPJOU�NBZ�CF�SFBDIFE�XIFSF�IFSCJDJEFT�
DBOOPU�DPOUSPM�UIF�CSPBEMFBG�XFFE��8IJMF�UIFZ�BSF�QPPS�DPNQFUJUPST�BOE�HFSNJOBUJPO�JT�
JOIJCJUFE�VOEFS�B�EFOTF�MFBG�DBOPQZ
�EPDL�DBO�FTUBCMJTI�BOE�UBLF�IPME�JO�PQFO�PS�EJTUVSCFE�
QBUDIFT�PG�QBTUVSF�EVF�UP�PWFSHSB[JOH
�DPNQBDUJPO
�QVHHJOH
�BOE�UIF�VOFWFO�BQQMJDBUJPO�
PG�TMVSSZ�PS�NBOVSF��4PNF�XPVME�BSHVF�UIBU�EPDLT�JO�HSBTTMBOE�BSF�OPU�XFFET�CFDBVTF�
UIFZ� DPOUSJCVUF� USBDF� FMFNFOUT� BOE� IFSCBHF� UP� B� HSB[JOH� BOJNBMµT� EJFU� BOE� IFODF� EP�
OPU�OFFE�UP�CF�DPOUSPMMFE��#SPBE�MFBWFE�EPDL�JT�SFMBUJWFMZ�IJHI�JO�1�BOE�,�JO�UIF�MFBWFT
�
BOE� JT�QBSUJDVMBSMZ�IJHI� JO�.H��$BUUMF� GFE�PO�IFSCBHF�DPOUBJOJOH�EPDLT�IFMQ� UP�QSFWFOU�
CMPBU�CFDBVTF� UBOOJOT� JO� UIF�EPDL� MFBWFT�IFMQ� UP�QSPUFDU�QMBOU�QSPUFJOT� GSPN�EJHFTUJPO�
BOE�EFHSBEBUJPO�BOE�QSFDJQJUBUF�PVU�TPMVCMF�QSPUFJOT�JO�UIF�SVNFO
�UIVT�QSFWFOUJOH�UIF�
GPSNBUJPO�PG�B�EFHSBEFE�QSPUFJO�CBTFE�GPBN�

#BSMFZ�HSBTT� JT� GPVOE�PO� SPVHI�CBSF�HSPVOE� JO�TVNNFS�ESZ
�TFBTPOBMMZ�TUSFTTFE�BSFBT
�
PO�TPJMT�EF¾DJFOU� JO�/B
�BOE�PO� UIF�NBSHJOT�PG�DVMUJWBUFE�¾FMET��#BSMFZ�HSBTT�EPFT�OPU�
DPNQFUF�XFMM�BHBJOTU�B�WJHPSPVT�QFSFOOJBM�SZFHSBTT�XIJUF�DMPWFS�TXBSE�PO�GFSUJMF
�NPJTU�
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TPJMT��3BHXPSU�JT�OPU�DPNNPO�JO�TFBTPOBMMZ�TUSFTTFE
�TVNNFS�ESZ�QBTUVSFT�BOE�JT�NPSF�
VTVBMMZ�BTTPDJBUFE�XJUI�XFUUFS�BSFBT
�BOE�PO�TPJMT�MPX�JO�$B
�1
�$P�BOE�CBDUFSJB
�BOE�IJHI�
JO�,�	QBSUJDVMBSMZ�XIFO�VTJOH�NVSJBUF�PG�QPUBTI
��5IF�SBHXPSU�TFFE�JT�XFMM�BEBQUFE�UP�BSFBT�
PG�MPDBM�EJTUVSCBODF
�BT�NBZ�CF�GPVOE�JO�XFMM�USBG¾DLFE
�DPNQBDUFE�BSFBT��3BHXPSU�EPFT�
OPU� DPNQFUF�XFMM� BHBJOTU� TUSPOH� DPNQFUJUJPO� GSPN�WJHPSPVT
� SBQJEMZ� HSPXJOH�QFSFOOJBM�
SZFHSBTT�XIJUF�DMPWFS�QBTUVSFT�PO�HPPE�RVBMJUZ
�IJHIMZ� GFSUJMF� TPJMT��3BHXPSU� JT� UPYJD� UP�
TUPDL�BOE�DBO�JOEVDF�QIPUPTFOTJUJ[BUJPO
�KBVOEJDF
�XFJHIU�MPTT
�BOE�JNQBJSNFOU�PG�MJWFS�
GVODUJPO��%BOEFMJPOT� JOEJDBUF�B�$B
�1
�WJUBNJO�"�BOE� JO�TPNF�DBTFT�BO�'F�EF¾DJFODZ� JO�
UIF�TPJM��5IFJS�PDDVSSFODF�JT�FYBDFSCBUFE�CZ�.H
�;O�BOE�UIF�FYDFTTJWF�VTF�PG�,�	NVSJBUF�
PG�QPUBTI

�XIJDI�GVSUIFS�TVQQSFTTFT�$B�MFWFMT��#VUUFSDVQ�HSPXT�FTQFDJBMMZ�XFMM�PO�XFU
�
QPPSMZ�ESBJOFE
�QPPSMZ�BFSBUFE�TPJM
�BOE�TPJMT�UIBU�BSF�MPX�JO�$B
�1
�IVNVT�BOE�CBDUFSJB�BOE�
IJHI�JO�,�	QBSUJDVMBSMZ�JG�VTJOH�NVSJBUF�PG�QPUBTI
��*U�JT�UPMFSBOU�PG�DPNQBDUJPO�BOE�HSB[JOH
�
BOE�GSFTI�QMBOUT�DBO�CF�CJUUFS�BOE�UPYJD�UP�HSB[JOH�BOJNBMT�

5IF�DPOEJUJPO�BOE�QSPQFSUJFT�PG�UIF�TPJM�IBWF�B�NBKPS�CFBSJOH�PO�XIFUIFS�UIF�QBTUVSF�JT�
BCMF� UP�HSPX� JO�B�TVG¾DJFOUMZ�WJHPSPVT�XBZ� UP�PVU�DPNQFUF
�BOE�QSFWFOU�PS� SFTUSJDU� UIF�
FTUBCMJTINFOU�BOE�HSPXUI�PG�XFFET��$PNQFUJUJWF�TVQQSFTTJPO�CZ�WJHPSPVT�QBTUVSF�HSPXUI�
QMBZT�B�NBKPS�SPMF�JO�QSFWFOUJOH�XFFE�FTUBCMJTINFOU��8FFE�TVQQSFTTJPO�DBO�BMTP�PDDVS�
BGUFS�B�QBTUVSF�JT�TPXO�CZ�UIF�QSPEVDUJPO�PG�BVYJOT�	PS�QMBOU�HSPXUI�IPSNPOFT
�XIFO�UIF�
TFFE�HFSNJOBUFT��"VYJOT�MJNJU�PS�TUPQ�UIF�HFSNJOBUJPO�PG�PUIFS�TFFET�GSPN�FJUIFS�QBTUVSF�
PS�XFFET��8IJMF�UIJT�TVQQSFTTJPO�MBTUT�GPS�POMZ��°��EBZT�JO�QPPS�RVBMJUZ�TPJMT
�JU�DBO�MBTU�
GPS��°��XFFLT�JO�CJPMPHJDBMMZ�BDUJWF
�XFMM�BFSBUFE�TPJMT
�UIVT�QSPWJEJOH�BO�FGGFDUJWF
�OBUVSBM�
XFFE�DPOUSPM��5IF�BQQMJDBUJPO�PG� MJRVJE� DBMDJVN� JODPSQPSBUJOH�B� GPSN�PG�PSHBOJD� DBSCPO�
TVDI�BT�NPMBTTFT�PS�IVNJD�GVMWJD�BDJET�	UP�BDU�BT�B�GPPE�TVQQMZ�GPS�TPJM�NJDSPCFT

�BMPOH�
XJUI�UIF�BEEJUJPO�PG�BO�PSHBOJD�GPSN�PG�QIPTQIPSVT�BOE�TFMFDUFE�USBDF�FMFNFOUT�TVDI�BT�#
�
$P�BOE�4F
�DBO�IFMQ�BMUFS�UIF�TPJM�FOWJSPONFOU�JO�TVDI�B�XBZ�UIBU�XFFET�BSF�TVQQSFTTFE��
"T�UIF�TPJM�DIFNJTUSZ�BEKVTUT�BOE�OJUSPHFO�JT�DPOWFSUFE�UP�BO�PSHBOJD�GPSN�	GSFFMZ�BWBJMBCMF�
UP�NZDPSSIJ[BM�GVOHJ�CVU�OPU�UP�BOOVBM�XFFET

�UIF�JODJEFODF�PG�XFFET
�QFTUT�BOE�EJTFBTFT�
UIBU�BSF�TUJNVMBUFE�CZ�MPX�MFWFMT�PG�NJDSPCJBM�EJWFSTJUZ�BOE�IJHI�SBUFT�PG�OPO�CJP�GSJFOEMZ
�
XBUFS�TPMVCMF�QPUBTTJD�BOE�OJUSPHFOPVT�GFSUJMJ[FST
�XJMM�EFDMJOF�

$IBOHJOH� UIF� TPJM� FOWJSPONFOU� DBO� TVDDFTTGVMMZ� EFBM� XJUI� BOZ�XFFE� QSPCMFN� BOE� DBO�
QSPWJEF�B�NPSF�FGGFDUJWF�TPMVUJPO�UIBO�UIF�BQQMJDBUJPO�PG�TUSBJHIU�IFSCJDJEFT
�XIJDI�HJWFT�
B�TIPSU�UFSN�BOE�PGUFO�MJNJUFE�SFTQPOTF��)PXFWFS
�XIFSF�XFFET�BSF�BO�JOJUJBM�QSPCMFN
�
UIF�JODPSQPSBUJPO�PG�IFSCJDJEFT�JOUP�B�TPMVUJPO�DPOUBJOJOH�BNNPOJVN�IVNBUF�PS�GVMWJD�
IVNJD�BDJET�XJUI�B�Q)�NPEJ¾FS
�DBO�QSPWJEF�HPPE�XFFE�DPOUSPM��4VDI�B�NJYUVSF�FOBCMFT�
UIF�BNPVOU�PG�IFSCJDJEF�VTFE�UP�CF�SFEVDFE�CZ���°���QFSDFOU
�BOE�BMTP�IFMQT�CVGGFS�UIF�
FGGFDU�PG�UIF�IFSCJDJEF�PO�TPJM�MJGF��5IF�SFHVMBS�VTF�PG�IFSCJDJEFT�BOE�QFTUJDJEFT�IBWF�BO�
BEWFSTF�FGGFDU�PO�TPJM�NJDSPCFT�	JODMVEJOH�NZDPSSIJ[BM�GVOHJ

�XIJDI�BSF�SFTQPOTJCMF�GPS�
NBJOUBJOJOH� UIF�OVUSJFOU�CBMBODF�BOE�BWBJMBCJMJUZ�PG�OVUSJFOUT� JO� UIF� TPJM��5IF�RVJDL�LJMM�
BQQSPBDI�VTJOH�DIFNJDBM�IFSCJDJEFT�POMZ�BEESFTTFT�UIF�TZNQUPNT�BOE�EPFT�OPUIJOH�UP�
SFDUJGZ�UIF�VOEFSMZJOH�DBVTF��



K>HJ6A�HD>A�6HH:HHB:CI

*%

eV
hi
jg
Z�
\g
dl

i]

7ii[iic[dj

å� !SSESS�PASTURE�GROWTH�SINCE�THE�LAST�GRAZING�BY�PASTURE�PROBE��RISING�PLATE��HERBAGE�CUT�
MEASUREMENTS��OR�ALTERNATIVELY�BY�VISUAL�ESTIMATION��0LATE���	��AND�COMPARE�WITH�THE�CRITERIA�
GIVEN�IN�4ABLE����)F�THIS�INFORMATION�IS�NOT�AVAILABLE��USE�VISUAL�APPROXIMATIONS�OF�DRY�MATTER�
�$-	�PRODUCTION�LEVELS��&OR�A�RELIABLE�COMPARISON��MAKE�ASSESSMENTS�AT�THE�SAME�TIME�OF�
YEAR��PREFERABLY�IN�MID�SPRING��#ONSIDER�ALSO�THE�TOTAL�DRY�MATTER�PRODUCTION�PER�ANNUM�

C

?cfehjWdY[I
)*()�1"4563&�130%6$5*0/�"/%�(3085)�3"5&4�EFQFOE�PO�HPPE�TPJM�TUSVDUVSF�BOE�
BFSBUJPO
�HPPE�TPJM� GFSUJMJUZ
�FBSUIXPSN�BOE�NJDSPCJBM�BDUJWJUZ
�BWBJMBCMF�XBUFS
�TFBTPOBM�
XFBUIFS�DPOEJUJPOT
�BOE�UIF�NBJOUFOBODF�PG�HPPE�SFTJEVBM�MFWFMT�	��������LH�%.�IB
�BGUFS�
HSB[JOH�� +VTU�BT�QBTUVSF�RVBMJUZ�IBT�B�NBSLFE�FGGFDU�PO� MJWF�XFJHIU�HBJO
�NJML�BOE�¾CSF�
QSPEVDUJPO
� MJWFTUPDL� IFBMUI
� BOE� SFQSPEVDUJWF� QFSGPSNBODF
� TP� EPFT� QBTUVSF� RVBOUJUZ��
*OUBLF� JT� JO¿VFODFE� JO�QBSU�CZ� UIF�BNPVOU�PG�QBTUVSF�PGGFSFE� UP� UIF�BOJNBM��5IF�NPSF�
PGGFSFE
� UIF� NPSF� DBO� QPUFOUJBMMZ� CF� FBUFO
� VQ� UP� B� NBYJNVN� XIFSF� JODSFBTFE� %.�
QSPEVDUJPO�IBT�OP�NPSF�JO¿VFODF�PO�JOUBLF�BOE�MJWF�XFJHIU�HBJO��'PS�TUPDL�UP�CF�JO�HPPE�
DPOEJUJPO�BU�DBMWJOH�BOE�MBNCJOH
�BO�BEFRVBUF�QBTUVSF�DPWFS�PG�������LH�%.�IB�JT�OFFEFE
�
BOE�QBTUVSFT�OFFE�UP�CF�DBQBCMF�PG�SBQJE�SFHSPXUI�

5SFBEJOH�EBNBHF�PO�DPNQBDUFE�NPJTU�TPJMT�DBO�SFEVDF�QBTUVSF�QSPEVDUJPO�CZ�VQ�UP����
QFSDFOU��PO�QVHHFE�	EFGPSNFE
�XFU�TPJMT
�IPXFWFS
�UIF�SFEVDUJPO�DBO�CF�BT�NVDI�BT����
QFSDFOU��"T�B�DPOTFRVFODF
�GBSNFST�BSF�GPSDFE�UP�CVEHFU�GPS�FYUSB�GFFE�	VQ�UP����QFSDFOU�
NPSF
�JO�UIF�XJOUFS��.PEFSBUFMZ�QVHHFE�HSPVOE�XJUI�B�NPEFSBUF�74"�TPJM�TUSVDUVSF�TDPSF�
	PG� �
� DBO� HJWF� SJTF� UP� B� MPTT� PG� ���� LH�%.�IB�NPOUI� PS� ��� LH�NJML� TPMJET�IB�NPOUI��
"TTVNJOH�B�QBZPVU�PG�������LH�.4
�UIJT�XPVME�FRVBUF�UP�B�MPTT�PG�BQQSPYJNBUFMZ������
IB�ZS�PS�����
����JO�JODPNF�GSPN�B�����IB�EBJSZ�GBSN�

I67A:�,��L_ikWb�iYeh_d]��LI��fWijkh[�]hemj^

7JTVBM�TDPSF
	74


1BTUVSF
HSPXUI

%SZ�NBUUFS�QSPEVDUJPO�	UPOOFT�IB�ZS


-PXMBOE�GBSNT 6QMBOE�GBSNT�	� �����N�
<������GU>�BCPWF�TFB�MFWFM


�
�<(PPE>

(PPE�QBTUVSF�
HSPXUI

� ��� � ���

�
�<.PEFSBUF>

.PEFSBUF�QBTUVSF�
HSPXUI

��°�� �°��

��
<1PPS>

1PPS�QBTUVSF�HSPXUI ���� ���
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"TTFTTJOH�ESZ�NBUUFS�QSPEVDUJPO�BOE�QBTUVSF�HSPXUI�
SBUFT�XJUI�B�SJTJOH�QMBUF�NFUFS�

5SFBEJOH�EBNBHF�BOE�UIF�MPTT�PG�ESZ�NBUUFS�QSPEVDUJPO�DBO�CF�SFEVDFE�TJHOJ¾DBOUMZ�CZ�HSB[JOH�
QBEEPDLT�XIFO�UIF�TPJM�JT�TVG¾DJFOUMZ�ESZ�UP�NJOJNJTF�DPNQBDUJPO�BOE�QVHHJOH��5P�BTTFTT�
XIFUIFS�TPJM�DPOEJUJPOT�BSF�TVJUBCMF�GPS�HSB[JOH
�BQQMZ�UIF�´XPSN�UFTUµ�	1MBUF���
�Q����
��5BLF�
B�QJFDF�PG�TPJM�	IBMG�UIF�WPMVNF�PG�ZPVS�JOEFY�¾OHFS
�BOE�QSFTT�¾SNMZ�XJUI�ZPVS�¾OHFST�UP�GPSN�
B�QFODJM��'PS�TJMUZ�TPJMT
�JG�ZPV�DBO�SPMM�B�XPSN����NN�XJEF�CZ����NN�MPOH�	��NN�XJEF�CZ����
NN�MPOH�GPS�DMBZFZ�TPJMT
�CFUXFFO�UIF�QBMNT�PG�ZPVS�IBOE�XJUIPVU�JU�DSBDLJOH
�UIF�TPJM�JT�UPP�
XFU�UP�HSB[F��*G�UIF�XPSN�DSBDLT�XIFO�JU�JT����NN�XJEF�GPS�TJMUZ�TPJMT�	��NN�GPS�DMBZFZ�TPJMT

�
UIF�TPJM�JT�SFBEZ�UP�HSB[F��$PNQBDUFE
�QVHHFE�QBTUVSFT�BOE�UIF�TVCTFRVFOU�SFEVDUJPO�JO�ESZ�
NBUUFS�QSPEVDUJPO�DBO�BMTP�CF�BNFMJPSBUFE�CZ�BSUJ¾DJBM�TPJM�BFSBUJPO��5P�BTTFTT�XIFUIFS�TPJM�
DPOEJUJPOT�BSF�TVJUBCMF�GPS�BFSBUJOH
�BQQMZ�UIF�´XPSN�UFTUµ�	1MBUF���
�Q����
��"FSBUJOH�UIF�TPJM�
DBO�JODSFBTF�%.�QSPEVDUJPO�CZ����QFSDFOU�BGUFS���NPOUIT�BOE�CZ����QFSDFOU�BGUFS���NPOUIT��
1BTUVSF�DPNQPTJUJPO�BOE�OVUSJUJPOBM�WBMVF�BSF�BMTP�TJHOJ¾DBOUMZ�JNQSPWFE�
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å� #OMPARE�THE�COLOUR�AND�GROWTH�OF�THE�PASTURE�BETWEEN�URINE�PATCHES�WITH�THE�COLOUR�AND�
GROWTH�OF�THE�URINE�PATCHES��AND�COMPARE�WITH�THE�THREE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�
IN�0LATE�����4HE�BEST�TIME�TO�CARRY�OUT�THE�ASSESSMENT�IS�JUST�BEFORE�THE�NEXT�GRAZING�IN�
THE�AUTUMN��LATE�WINTER�AND�LATE�SPRING��AVOIDING�VERY�COLD�AND�WET�WEATHER��)N�MAKING�
THE�ASSESSMENT��CONSIDERATION�MUST�BE�GIVEN�TO�THE�TIME�OF�YEAR��THE�PASTURE�SPECIES��STAGE�
OF�GROWTH��SOIL�MOISTURE�AND�TEMPERATURE�CONDITIONS��AND�ALSO�THE�PRESENCE�OF�PESTS�AND�
DISEASES��E�G���NEMATODES	��)F�THE�PASTURE�RECEIVES�MORE�THAN����KG�HA�YR�OF�ARTIlCIALLY�
APPLIED�NITROGEN��CONSIDER�WHAT�THE�PASTURE�LOOKS�LIKE�JUST�BEFORE�THE�APPLICATION�OF�.�

C

?cfehjWdY[I
5)&�$0-063�"/%� (3085)� 0'� 5)&� 1"4563&� 3&-"5*7&� 50�5)&� 63*/&� 1"5$)&4� BOE�
CMFNJTIFT�PO�UIF�MFBG�DBO�QSPWJEF�B�HPPE�JOEJDBUJPO�PG�UIF�OVUSJFOU�TUBUVT�BOE�DPOEJUJPO�PG�
UIF�TPJM��1BTUVSF�DPMPVS�EFQFOET�PO�B�OVNCFS�PG�GBDUPST
�JODMVEJOH�B�EF¾DJFODZ�PS�FYDFTT�
PG�/
�1
�4
�$B
�.H
�'F
�.O
�$V
�#
�$P
�BOE�.P��$IMPSPTJT�	PS�ZFMMPXJOH�PG�QBTUVSF
�EVF�UP�UIF�
MPTT�PS�JOBEFRVBUF�GPSNBUJPO�PG�DIMPSPQIZMM
�DPNNPOMZ�PDDVST�BT�B�SFTVMU�PG�MPX�/
�4
�.H
�
'F
�.O
�$V�BOE�;O�MFWFMT�JO�UIF�TPJM
�MPX�TPJM�BOE�BJS�UFNQFSBUVSFT
�QSPMPOHFE�DMPVEZ�EBZT
�
BOE�QPPS�TPJM�BFSBUJPO�SFTVMUJOH�GSPN�DPNQBDUJPO�BOE�XBUFSMPHHJOH�

5IF�EJGGFSFODF�JO�QBTUVSF�HSPXUI�JO�BOE�CFUXFFO�VSJOF�QBUDIFT�DBO�EJTUJOHVJTI�CFUXFFO�
QBTUVSFT�UIBU�BSF�BOE�BSF�OPU�SFMJBOU�PO�GFSUJMJTFS�/�UP�HFOFSBUF�HSPXUI��5IF�GSFRVFOU�BOE�
FYDFTTJWF�BQQMJDBUJPO�PG�/�	FTQFDJBMMZ�EVSJOH�ESZ�DPOEJUJPOT
�UPHFUIFS�XJUI�DFSUBJO�UZQFT�
PG� GFSUJMJTFST
� IFSCJDJEFT� BOE� QFTUJDJEFT� DBO� BEWFSTFMZ� BGGFDU� UIF� CJPMPHJDBM� SFHJNF� BOE�
OJUSPHFO�DZDMF�PG�UIF�TPJM
�BOE�DBO�BMTP�TVQQSFTT�PUIFS�FMFNFOUT�DSJUJDBM�GPS�QMBOU�HSPXUI��
"T�B�SFTVMU
�QBTUVSFT�DBO�CFDPNF�EFQFOEFOU�PO�B�´¾Yµ�PG�OJUSPHFO�PS�GFSUJMJTFS�UP�TUJNVMBUF�
HSPXUI��:FMMPX
�TUVOUFE�HSBTT�CFUXFFO�EBSLFS�HSFFO�VSJOF�QBUDIFT�	QBTUPSBM�DIJDLFOQPY

�
DBO�CF�B� GVSUIFS� TJHO� UIBU� UIF�OJUSPHFO� DZDMF�IBT�CSPLFO�EPXO�BOE� UIF�VUJMJTBUJPO�BOE�
TVQQMZ�PG�/�BOE�PUIFS�OVUSJFOUT�CZ�NJDSP�PSHBOJTNT�IBT�CFFO�BEWFSTFMZ�BGGFDUFE��*O�PUIFS�
XPSET
� UIF� FOHJOF� SPPN�PG� UIF� TPJM
� BT�EJTDVTTFE�PO�Q�� ��
� IBT�CFDPNF� ´SVTUZµ� BOE�OP�
MPOHFS�IBT�UIF�´IPSTF�QPXFSµ�UP�QSPEVDF�UIF�ESZ�NBUUFS�SFRVJSFE��5IF�BEEJUJPO�PG�/�JO�TVDI�
DBTFT�XJMM�POMZ�HJWF�B�TIPSU�UFSN�QBTUVSF�SFTQPOTF
�BOE�BO�POHPJOH�EFQFOEFODZ�PO�/�DBO�
SFTVMU�°�OP�BQQMJFE�OJUSPHFO
�OP�HSBTT�

:FMMPX
� TUVOUFE� HSBTT� CFUXFFO� VSJOF� QBUDIFT� DBO� BMTP� PDDVS� BT� B� SFTVMU� PG� B� /� BOE� 4�
EF¾DJFODZ�DBVTFE�CZ�B�SFEVDUJPO�PG�QMBOU�BWBJMBCMF�GPSNT�PG�/�BOE�4�UP�QMBOU�VOBWBJMBCMF�
GPSNT�JO�QPPSMZ�BFSBUFE
�XBUFSMPHHFE�TPJMT�	QQ���
��������
��4�BOE�/�DBO�POMZ�CF�VUJMJTFE�
CZ�QMBOUT�JO�UIF�PYZHFOBUFE�TVMQIBUF�	40�

�°

�OJUSBUF�	/0�
°
�BOE�BNNPOJVN�	/)�

�
�GPSN��
1MBOUT�DBO�BMTP�POMZ�VUJMJTF�/�JG�4�JT�QSFTFOU�JO�PYZHFOBUFE�TVMQIBUF�GPSN�
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(00%�$0/%*5*0/�74����
1BTUVSF�DPMPVS�JT�VOJGPSNMZ�EFFQ�
HSFFO�XJUI�MJUUMF�EJGGFSFODF�JO�HSPXUI�
CFUXFFO�VSJOF�QBUDIFT��5IF�PEE�DPMPVS�
CMFNJTI�PO�MFBWFT�NBZ�CF�BQQBSFOU�
XJUIJO�B�CSPBE�BSFB�

.0%&3"5&�$0/%*5*0/�74����

.PEFSBUF�EJGGFSFODF�JO�QBTUVSF�DPMPVS�
BOE�HSPXUI�CFUXFFO�VSJOF�QBUDIFT��
1BTUVSF�JT�ZFMMPXJTI�HSFFO�PS�NFEJVN�
HSFFO�CFUXFFO�VSJOF�QBUDIFT��'FX�
DPMPVS�CMFNJTIFT�PO�MFBWFT�NBZ�PDDVS�

1003�$0/%*5*0/�74����
4JHOJ¾DBOU�EJGGFSFODF�JO�QBTUVSF�DPMPVS�
BOE�HSPXUI�CFUXFFO�VSJOF�QBUDIFT��
1BTUVSF�JT�RVJUF�ZFMMPX�CFUXFFO�VSJOF�
QBUDIFT��$PMPVS�CMFNJTIFT�PO�MFBWFT�
NBZ�DPNNPOMZ�PDDVS�
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*O� BEEJUJPO� UP� B� ZFMMPXJOH� PG�
UIF� QBTUVSF
� EJTDPMPSBUJPOT� PS�
CMFNJTIFT�PO�UIF�MFBG�DBO�JOEJDBUF�
NJOFSBM� EF¾DJFODJFT� 	1MBUFT�
��°��
�� /VUSJFOU� EF¾DJFODJFT�
PS� FYDFTTFT� DBO� TVQQSFTT� UIF�
BWBJMBCJMJUZ� PG� PUIFS� OVUSJFOUT��
'PS� FYBNQMF
� IJHI� 1� MFWFMT� DBO�
TVQQSFTT� UIF� VQUBLF� PG� 4
� ;O�
BOE� $V� XIJMF� IJHI� 4� MFWFMT� DBO�
TVQQSFTT� UIF� VQUBLF� PG� 1� BOE�
.H�� &YDFTT� /� DBO� TUSJQ� $B� GSPN�
UIF�TPJM
�CMPDL�.O
�;O
�#�BOE�$V�
VQUBLF
� BOE� DBVTF� UIF� QMBOU� UP�
MVYVSZ� GFFE� PO� ,
� XIJDI� JO� UVSO�
DBO� BMTP� UJF� VQ� .O� BOE� #
� BOE�
TVQQSFTT�UIF�VUJMJTBUJPO�PG�$B�BOE�
.H�CZ�UIF�BOJNBM�

.PSFPWFS
� /�SJDI� QBTUVSFT�
HSPXJOH� PO� VSJOF� QBUDIFT� BSF�
PGUFO�BWPJEFE�CZ�DBUUMF��UIFZ�XJMM�
POMZ�FBU�JU�XIFO�UIF�GFFE�TVQQMZ�
JT�TIPSU
�PS�XIFO� JUT�TVHBS� MFWFM�
SJTFT�� 8IFO� OJUSBUFT� FYDFFE�
����� QFSDFOU� PG� UIF� %.
� OJUSBUF�
QPJTPOJOH� 	UPYJDPTJT
� JT� MJLFMZ� UP�
PDDVS� BT� OJUSBUF� JT� SFEVDFE� UP�
OJUSJUF� 	/0�

°
� JO� UIF� SVNFO�� /�
SJDI� HSPXUI� QBUDIFT� BMTP� CSJOH�
JODSFBTFE� SJTL� PG� NZDPUPYJOT�
BOE� UPYJD� TVCTUBODFT� QSPEVDFE�
CZ� GVOHJ
� XIJDI� SFTVMUT� JO� NJML�
QSPEVDUJPO�MPTTFT
�SFEVDFE�GFFE�
JOUBLF
�GFFE�SFGVTBM
�VOUISJGUJOFTT
�
SPVHI�IBJS�DPBU
�LFUPTJT
�SFUBJOFE�
QMBDFOUB
� NFUSJUJT
� GBUUZ� MJWFST
�
SFQSPEVDUJWF�QSPCMFNT�BOE�QPPS�
CPEZ�DPOEJUJPO��

EA6I:�'-��F^eif^ehki�Z[ÓY_[dYo�_d�Ybel[h

1IPTQIPSVT�EF¾DJFODZ�JO�DMPWFS��%VMM�CMVJTI�HSFFO�
PS�ZFMMPXJTI�HSFFO�MFBWFT�XJUI�TNBMM�CSPO[F�TQPUT�
PWFS�UIF�TVSGBDF�

EA6I:�'.��F^eif^ehki�Z[ÓY_[dYo�_d�]hWii

1IPTQIPSVT�EF¾DJFODZ�JO�HSBTT��-FBWFT�
TIPX�B�EJTUJODU�QVSQMF�DPMPVSJOH�

E]
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#�L
Va
aV
XZ
��&
.+
&�



K>C:N6G9H�q�DA>K:�DG8=6G9H�q�DG8=6G9H�q�L=:6I�q�B6>O:�q�6CCJ6A�8GDEH�q�E6HIJG:

**

EA6I:�(%��CW]d[i_kc�Z[ÓY_[dYo�_d�Ybel[h

.BHOFTJVN�EF¾DJFODZ��*OUFSWFJOBM�DIMPSPTJT�BOE�
PG�UIF�MFBG�NBSHJOT�

EA6I:�(&��9WbY_kc�Z[ÓY_[dYo�_d�Ybel[h

$BMDJVN�EF¾DJFODZ��-FBGTUBMLT�DPMMBQTF�BOE�XJMU��
MFBWFT�BSF�DIMPSPUJD�XJUI�TDPSDIFE�NBSHJOT�
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1PUBTTJVN�EF¾DJFODZ��8IJUF�TQPUT�PO�NBSHJOT�PG�MFBWFT�

EA6I:�((��Ikbf^kh�Z[ÓY_[dYo�_d�Ybel[h

4VMQIVS�EF¾DJFODZ��1JOL�DMPWFS�MFBWFT�
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#PSPO�EF¾DJFODZ��3FEEJTI�NBSHJOT�PG�DMPWFS�
MFBWFT��UIJDLFOFE���TUJGG�TUFNT�

EA6I:�(*��9eff[h�Z[ÓY_[dYo�_d�]hWii

$PQQFS�EF¾DJFODZ��$IMPSPTJT�PG�UIF�NBSHJOT�
BOE�UJQT�PG�HSBTTFT�
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1"4563&� 65*-*4"5*0/�QSPWJEFT� B� HPPE� JOEJDBUJPO� PG� UIF� RVBMJUZ� BOE� QBMBUBCJMJUZ� PG� UIF�
QBTUVSF�BOE�DBO�CF�B�VTFGVM�HVJEF�UP�UIF�OVUSJFOU�TUBUVT�BOE�DPOEJUJPO�PG�UIF�TPJM��1BTUVSFT�
IBWF�B�IJHI�QBMBUBCJMJUZ�JG�UIFZ�BSF�SJDI�JO�TVHBST�BOE�DBSCPIZESBUFT�SFMBUJWF�UP�QSPUFJO
�XJUI�B�
IJHI�OVUSJUJPOBM�WBMVF
�DPOUBJOJOH�NBOZ�PG�UIF�FTTFOUJBM�FMFNFOUT�SFRVJSFE�BOE�TPVHIU�BGUFS�
CZ�UIF�BOJNBM��"T�B�SFTVMU
�TUPDL�HSB[F�UIF�XIPMF�¾FME�XJUI�B�VUJMJTBUJPO�PG�BSPVOE����QFSDFOU��
$POWFSTFMZ
�QBTUVSFT�UIBU�BSF�QSPUFJO�SJDI�BOE�EF¾DJFOU� JO�TVHBST�BOE�FTTFOUJBM�FMFNFOUT�
IBWF�QPPS�QBMBUBCJMJUZ��4UPDL�HSB[F�TFMFDUJWFMZ�BOE�SPBN�B�MPU
�BOE�QBTUVSF�VUJMJTBUJPO�DBO�CF�
SFEVDFE�UP����QFSDFOU��5IF�OVUSJUJPOBM�WBMVF�PG�UIF�QBTUVSF�BOE�UIF�EFHSFF�PG�VUJMJTBUJPO�BMTP�
EFQFOE�PO�TPJM�BFSBUJPO�BOE�UIF�WJHPVS�BOE�EJTUSJCVUJPO�PG�UIF�SPPU�TZTUFN��1BTUVSFT�XJUI�
BO�FYUFOTJWF�SPPU�TZTUFN�JO�XFMM�BFSBUFE�TPJMT�BSF�BCMF�UP�VUJMJTF�B�HSFBUFS�SFTFSWPJS�PG�XBUFS�
BOE�OVUSJFOUT��1PPSMZ�BFSBUFE�TPJMT�IBWF�MJNJUFE�SPPU�TZTUFNT�BOE�TVQQSFTT�UIF�BWBJMBCJMJUZ�
PG�FMFNFOUT�JO�B�GPSN�SFRVJSFE�CZ�UIF�QMBOU�	TFF�QQ���
��������
��1BMBUBCJMJUZ�DBO�GVSUIFS�CF�
BGGFDUFE�CZ�UIF�QBTUVSF�CFJOH�DPOUBNJOBUFE�XJUI�GVOHBM�UPYJOT�

6UJMJTBUJPO�PG�QBTUVSF�DBO�BMTP�CF�JO¿VFODFE�CZ�USFBEJOH�EBNBHF�	QVHHJOH
�XIFO�XFU��"T�
B�SFTVMU
�QBTUVSFT�DBO�FYQFSJFODF�QSPMPOHFE�TVSGBDF�QPOEJOH�BOE�BSF�FBTJMZ�USBNQMFE�JOUP�
UIF�NVE��5IJT�NBLFT�UIF�QBTUVSF�CPUI�JOBDDFTTJCMF�BOE�VOQBMBUBCMF�UP�TUPDL��5SBNQMJOH�BOE�
TVSGBDF�QPOEJOH�DBO�SFEVDF�QBTUVSF�VUJMJTBUJPO�CZ���°���QFSDFOU�

å� !SSESS�PASTURE�UTILISATION�BY�ESTIMATING�THE�PROPORTION�OF�PASTURE�THAT�HAS�BEEN�WELL�
GRAZED�OR�POORLY�GRAZED��AND�THE�PROPORTION�NOT�SMEARED�OR�TRAMPLED�INTO�THE�MUD�BY�
GRAZING�ANIMALS��AND�COMPARE�WITH�0LATES���n���AND�THE�CRITERIA�IN�4ABLE����)N�MAKING�THE�
ASSESSMENT��CONSIDER�THE�TIME�OF�YEAR��THE�PASTURE�SPECIES��STAGE�OF�GROWTH��SOIL�MOISTURE�
AND�TEMPERATURE�CONDITIONS��RADIATION�LEVELS�FROM�THE�SUN��GRAZING�MANAGEMENT�PRACTICES��
STOCKING�RATE��AND�THE�TYPE�AND�AMOUNT�OF�FERTILISERS�APPLIED�

!SSESSMENTS�SHOULD�BE�MADE�AT�OR�AS�NEAR�THE�END�OF�THE�GRAZING�PERIOD�

I67A:�-��L_ikWb�iYeh_d]��LI��e\�fWijkh[�kj_b_iWj_ed

7JTVBM�TDPSF�	74
 1BTUVSF�VUJMJTBUJPO

��<(PPE>
'OOD�PASTURE�UTILISATION�WITH�HIGH�PALATABILITY�AND�ONLY

A�LITTLE�OF�THE�PASTURE�BEING�TRAMPLED�INTO�THE�MUD�

��<.PEFSBUF>
-ODERATE�UTILISATION�OF�PASTURE�DUE�TO�MODERATE

PALATABILITY�OR�A�SIGNIlCANT�AMOUNT�OF�PASTURE�BEING
COVERED�BY��AND�TRAMPLED�INTO�THE�MUD�

��<1PPS>
0OOR�UTILIZATION�OF�PASTURE�DUE�TO�POOR�PALATABILITY�OR�A�LARGE

PROPORTION�OF�PASTURE�BEING�COVERED�BY��AND�TRAMPLED�INTO�THE�MUD�
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EA6I:�(+��=eeZ�kj_b_iWj_ed�e\�fWijkh[

&WFO�HSB[JOH�BOE�HPPE�
VUJMJTBUJPO�PG�QBTUVSF�
EVF�UP�IJHI�QBMBUBCJMJUZ�

EA6I:�(,��Feeh�kj_b_iWj_ed�e\�fWijkh[�m_j^�bem�fWbWjWX_b_jo

1PPS�VUJMJTBUJPO�PG�
QBTUVSF�XJUI�MPX�
QBMBUBCJMJUZ��4UPDL�
TFMFDUJWFMZ�HSB[F�BOE�
SPBN�B�MPU�

EA6I:�(-��Feeh�kj_b_iWj_ed�e\�fWijkh[

1PPS�VUJMJTBUJPO�EVF�
UP�TFWFSF�USBNQMJOH�
JOUP�UIF�NVE�
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3005�-&/(5)�"/%�3005�%&/4*5:�QSPWJEF�HPPE�JOEJDBUJPOT�PG�UIF�DPOEJUJPO�PG�UIF�QMBOU�
SPPU�TZTUFN��1BTUVSFT�XJUI�EFFQ� SPPUT�BOE�B�IJHI� SPPU�EFOTJUZ�BSF�BCMF� UP�FYQMPSF�BOE�
VUJMJTF�B�HSFBUFS�QSPQPSUJPO�PG� UIF�TPJM� GPS�XBUFS�BOE�OVUSJFOUT�DPNQBSFE�XJUI�QBTUVSFT�
XJUI�B�TIBMMPX
�UIJO�SPPU�TZTUFN��%SZ�NBUUFS�QSPEVDUJPO�BOE�UJMMFSJOH�JT�UIFSFGPSF�MJLFMZ�UP�
CF�HSFBUFS
�SPPU�QVMMJOH�MFTT�PG�B�QPTTJCJMJUZ
�BOE�QBTUVSFT�XJMM�IBWF�B�MPXFS�TVTDFQUJCJMJUZ�
UP�ESPVHIU�TUSFTT�BOE�SFDPWFS�RVJDLFS�XIFO�UIF�SBJOT�DPNF��1BTUVSFT�XJUI�B�EFOTF
�EFFQ
�
WJHPSPVT�SPPU�TZTUFN�BMTP�SBJTF�TPJM�PSHBOJD�NBUUFS�MFWFMT�BOE�TPJM�MJGF�BU�EFQUI
�UIFSFCZ�
TFRVFTUFSJOH�	BEEJOH
�TJHOJ¾DBOU�BNPVOUT�PG�DBSCPO��5IF�QIZTJDBM�BDUJPO�PG�UIF�SPPUT�BOE�
TPJM�GBVOB
�BOE�UIF�HMVFT�UIFZ�QSPEVDF
�QSPNPUF�UIF�EFWFMPQNFOU�PG�TPJM�TUSVDUVSF
�TPJM�
BFSBUJPO� BOE� ESBJOBHF��8PSN�QPQVMBUFE� TPJMT� BMTP� IBWF�NBOZ� UVOOFMT� UIBU� BSF� DPBUFE�
XJUI�NVDVT�BOE�SJDI�JO�OJUSBUFT��1MBOU�SPPUT�UBLF�BEWBOUBHF�PG�UIF�UVOOFMT�BT�FBTZ�HSPXUI�
DIBOOFMT
�FYUFOEJOH�RVJDLMZ�CZ�UBLJOH�OVUSJUJPO�GSPN�UIF�OJUSPHFO�SJDI�NVDVT�BOE�XBUFS�BT�
UIFZ�HP��5IF�QSFTFODF�PG�DMPWFS�SPPU�OPEVMFT�BU�EFQUI�TVQQMZJOH�OJUSPHFO�BT�B�SFTVMU�PG�/�
¾YBUJPO�GVSUIFS�FODPVSBHFT�UIF�EFWFMPQNFOU�PG�UIF�SPPU�TZTUFN�

"�EFFQ
�EFOTF�SPPU�TZTUFN�QSPWJEFT�IVHF�TDPQF� GPS� SBJTJOH�QSPEVDUJPO�XIJMF�BU� UIF�TBNF�
UJNF�IBWJOH�TJHOJ¾DBOU�FOWJSPONFOUBM�CFOF¾UT��1BTUVSFT�BSF�MFTT�SFMJBOU�PO�GSFRVFOU�BOE�IJHI�
BQQMJDBUJPO�SBUFT�PG�GFSUJMJTFS�BOE�OJUSPHFO�UP�HFOFSBUF�HSPXUI
�BOE�BWBJMBCMF�OVUSJFOUT�BSF�NPSF�
MJLFMZ�UP�CF�TBQQFE�VQ
�SFEVDJOH�MPTTFT�CZ�MFBDIJOH�JOUP�UIF�HSPVOEXBUFS�BOE�XBUFSXBZT�

3PPU� MFOHUI
� SPPU� EFOTJUZ
� QMBOU� HSPXUI� BOE� WJHPVS� DBO�CF� SFTUSJDUFE�CZ� UIF�NFDIBOJDBM�
JNQFEBODF�PG�SPPUT�BOE�UIF�MBDL�PG�TPJM�QPSFT�EVF�UP�TPJM�DPNQBDUJPO
�B�IBSEQBO�PS�SPDL��
3FTUSJDUJPOT�DBO�BMTP�PDDVS�EVF�UP�MPX�TPJM�NPJTUVSF
�TPJM�UFNQFSBUVSF�BOE�Q)
�BMVNJOJVN�
UPYJDJUZ
�TBMJOJUZ
�TPEJDJUZ
�NBKPS�BOE�USBDF�FMFNFOU�EF¾DJFODJFT
�UIF�BQQMJDBUJPO�PG�FYDFTT�
OJUSPHFO�DBVTJOH� MB[Z�QMBOUT
� MPX�NZDPSSIJ[BM� GVOHJ� MFWFMT
� TPJM�CPSOF�QBUIPHFOT
�B�IJHI�
PS� ¿VDUVBUJOH�XBUFS� UBCMF� BOE� QPPS� TPJM� BFSBUJPO�� "OBFSPCJD� 	BOPYJD
� DPOEJUJPOT� EVF� UP�
QSPMPOHFE�XBUFS�MPHHJOH�BOE�EFPYZHFOBUJPO� SFTUSJDU� SPPU� MFOHUI�BOE�EFOTJUZ�BT�B� SFTVMU�
PG�UIF�BDDVNVMBUJPO�PG�UPYJD�MFWFMT�PG�TVMQIJEFT
�NFUIBOF
�BMDPIPM�	FUIBOPM�BOE�FUIZMFOF

�
BDFUBMEFIZEF�BOE� GPSNBMEFIZEF
�BMM�CZ�QSPEVDUT�PG�DIFNJDBM�BOE�CJPDIFNJDBM� SFEVDUJPO�
SFBDUJPOT�	TFF�QQ���������
��

å� 2EMOVE�A�PIECE�OF�SOIL�����MM�SQUARE�BY�APPROXIMATELY�����MM�DEEP�WITH�A�SPADE�FROM�THE�
SIDE�OF�THE�HOLE�WHERE�THE����
MM�CUBE�WAS�REMOVED�FOR�THE�DROP�SHATTER�TEST��7ITH�THE�HELP�OF�
A�KNIFE��CAREFULLY�LOOSEN�THE�SOIL�BETWEEN�THE�ROOTS�AND�THEN�EXPOSE�THE�ROOT�SYSTEM�BY�GENTLY�
SHAKING�THE�SOIL�FREE�BY�TAPPING�THE�SOIL�SAMPLE�AGAINST�THE�EDGE�OF�THE�HOLE��#OMPARE�BOTH�THE�
LENGTH�AND�THE�DENSITY�OF�THE�ROOTS�WITH�THE�THREE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�IN�0LATE����

4HE�ROOT�LENGTH�AND�ROOT�DENSITY�IS�BEST�ASSESSED�IN�LATE�AUTUMNnEARLY�WINTER�WHEN�
MAXIMUM�ROOT�DEVELOPMENT�OCCURS��BUT�CAN�ALSO�BE�ASSESSED�IN�LATE�WINTERnMID
SPRING�
WHEN�SOIL�MOISTURE�AND�SOIL�TEMPERATURES�ARE�USUALLY�NOT�LIMITING�PASTURE�GROWTH�

C
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EA6I:�(.��L_ikWb�iYeh_d]��LI��e\�heej�b[d]j^�WdZ�heej�Z[di_jo

(00%�$0/%*5*0/�74����
(PPE�SPPU�MFOHUI���SPPU�
EFOTJUZ�XJUI�BO�FWFOMZ�
EJTUSJCVUFE�SPPU�TZTUFN�

.0%&3"5&�$0/%*5*0/�74����

.PEFSBUF�SPPU�MFOHUI���EFOTJUZ�
XJUI�UIF�SPPU�TZTUFN�CFJOH�
TPNFXIBU�QBUDIZ�

1003�$0/%*5*0/�74����
1PPS�SPPU�MFOHUI���EFOTJUZ�
XJUI�UIF�SPPU�TZTUFN�CFJOH�
SFTUSJDUFE�UP�MJNJUFE�BSFBT�
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*/�"%%*5*0/�50�450$,�$".1*/(
�%*4&"4&
� */4&$5�1&454�"/%�%306()5�&''&$54
�
#"3&�(306/%�JT�GPSNFE�CZ�UIF�QIZTJDBM�DIVSOJOH�VQ�PG�UIF�TPJM�GSPN�USFBEJOH�BOE�QVHHJOH��
5IJT�DIVSOJOH�DBVTFT�MFBG�BOE�TUFN�DSVTIJOH
�SFEVDFE�UJMMFS�EFOTJUZ
�UIF�VQSPPUJOH�PS�CVSJBM�
PG�QMBOUT
�BOE�SPPU�EBNBHF
�BMM�PG�XIJDI�SFEVDF�UJMMFS�OVNCFST�BOE�QBTUVSF�EFOTJUZ
�WJHPVS�
BOE� HSPXUI��8FFET� BOE� MFTT� EFTJSBCMF� QBTUVSF� TQFDJFT� DBO� JOWBEF� UIF� SFTVMUJOH� HBQT
�
GVSUIFS�SFEVDJOH�QBTUVSF�QSPEVDUJPO��-JLF�TVSGBDF�SFMJFG
�UIF�BSFB�PG�CBSF�HSPVOE�DBO�CF�B�
HPPE�JOEJDBUPS�PG�CFMPX�HSPVOE�EBNBHF�

#BSF�HSPVOE�PO�¾FMET�XJUI�B�TMPQF�DBO�JODSFBTF�UIFJS�TVTDFQUJCJMJUZ�UP�XBUFS�FSPTJPO��(PPE�
QBTUVSF�DPWFS�PO�UIF�PUIFS�IBOE
�BOE�JUT�CFMPX�HSPVOE�SPPU�TZTUFN
�SFUVSOT�PSHBOJD�NBUUFS�
UP�UIF�TPJM�BOE�QSPNPUFT�TPJM�MJGF�JODMVEJOH�FBSUIXPSN�OVNCFST�BOE�BDUJWJUZ��5IF�QIZTJDBM�
BDUJPO�PG�UIF�SPPUT�BOE�TPJM�GBVOB
�BOE�UIF�HMVFT�UIFZ�QSPEVDF�QSPNPUF�UIF�EFWFMPQNFOU�PG�
TPJM�TUSVDUVSF
�TPJM�BFSBUJPO�BOE�ESBJOBHF��"T�B�SFTVMU
�JO¾MUSBUJPO�SBUFT�BOE�UIF�NPWFNFOU�
PG�XBUFS�UISPVHI�UIF�TPJM�JODSFBTFT
�EFDSFBTJOH�SVOPGG
�TPJM�FSPTJPO
�BOE�UIF�SJTL�PG�¿BTI�
¿PPEJOH��1BTUVSF�DPWFS�PO�TMPQJOH�HSPVOE�BMTP�SFEVDFT�TPJM�FSPTJPO�CZ�JOUFSDFQUJOH�IJHI�
JNQBDU�SBJOESPQT
�BOE�NJOJNJTJOH�SBJO�TQMBTI�BOE�TBMUBUJPO��.PSFPWFS
�JU�BDUT�BT�B�TQPOHF
�
SFUBJOJOH�SBJOXBUFS�MPOHFS�TP�UIBU�JU�JO¾MUSBUFT�JOUP�UIF�TPJM��5IF�SPPU�TZTUFN�PG�HPPE�QBTUVSF�
DPWFS�GVSUIFS�SFEVDFT�TPJM�FSPTJPO�CZ�TUBCJMJTJOH�UIF�TPJM�TVSGBDF
�IPMEJOH�UIF�TPJM�JO�QMBDF�
EVSJOH�IFBWZ�SBJOGBMM�FWFOUT��"T�B�SFTVMU
�XBUFS�RVBMJUZ�EPXOTUSFBN�JT�JNQSPWFE
�XJUI�MPXFS�
TFEJNFOU�MPBEJOH�BOE�MPXFS�OVUSJFOU�BOE�DPMJGPSN�DPOUFOU��5IF�HSPVOE�TVSGBDF�OFFET�UP�
IBWF�BU�MFBTU����QFSDFOU�DPWFS�UP�HJWF�HPPE�QSPUFDUJPO������QFSDFOU�DPWFS�QSPWJEFT�QPPS�
QSPUFDUJPO�

(PPE�HSPVOE�DPWFS�	XJUI�B�IJHI�MFBG�BSFB�JOEFY
�JOUFSDFQUT�BOE�BCTPSCT�B�MBSHF�BNPVOU�
PG�DBSCPO�EJPYJEF�	$0�
�BT�JU�FTDBQFT�GSPN�UIF�TPJM��5IJT�JODSFBTFT�QBTUVSF�QSPEVDUJPO�BT�
B� SFTVMU�PG� UIF�HSFBUFS�QIPUPTZOUIFUJD�VQUBLF�PG�$0��BOE�EFDSFBTFT� UIF�BNPVOU�PG�$0��
FNJUUFE�JOUP�UIF�BUNPTQIFSF
�EFDSFBTJOH�UIF�MFWFM�PG�HSFFO�IPVTF�HBT�FNJTTJPOT�

å� !SSESS�THE�AREA�OF�BARE�GROUND�IN�WINTER�OR�EARLY�SPRING��#OMPARE�THE�SURFACE�OF�THE�GROUND�
WITH�THE�THREE�PHOTOGRAPHS�AND�CRITERIA�GIVEN�IN�0LATE�����)F�THERE�IS�CANOPY�CLOSURE�DUE�TO�
GOOD�GROWTH��PART�THE�PASTURE�WITH�YOUR�HANDS�AND�SCORE�AT�GROUND�LEVEL��!N�ASSESSMENT�OF�
AN�AREA�OF�BARE�GROUND�AFTER�A�LONG�DRY�PERIOD�WILL�SHOW�HOW�MUCH�PASTURE�HAS�DIED�FROM�
LACK�OF�MOISTURE�

C
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+(

EA6I:�)%��L_ikWb�iYeh_d]��LI��e\�Wh[W�e\�XWh[�]hekdZ

(00%�$0/%*5*0/�74����
1BTUVSF�DPWFST�BMM�PS�NPTU�
PG�UIF�TVSGBDF�BSFB��4VSGBDF�
DPWFS�JT�����QFSDFOU�

.0%&3"5&�$0/%*5*0/�74����
1BTUVSF�TIPXT�TJHOJ¾�DBOU�BSFBT�
PG�CBSF�HSPVOE�BOE�TQPSBEJD�
HSPXUI�XJUI�UIF�JOHSFTTJPO�PG�
XFFET�BOE�XIJUF�DMPWFS�DBVTFE�
CZ�USFBEJOH�EBNBHF��4VSGBDF�
DPWFS�JT�� ���QFSDFOU�BOE�����
QFSDFOU�

1003�$0/%*5*0/�74����
-BSHF�BSFBT�PG�CBSF�HSPVOE�
	����QFSDFOU�DPWFS
�PDDVS�
CFDBVTF�PG�USFBEJOH�EBNBHF�
BOE�UIF�SFEVDUJPO�JO�EFOTJUZ�
BOE�WJHPVS�PG�UIF�QBTUVSF��
8IJUF�DMPWFS�BOE�MFTT�EFTJSBCMF�
QBTUVSF�TQFDJFT�BOE�XFFET�
NBZ�IBWF�JOWBEFE�EFHSBEFE�
BOE�CBSF�BSFBT

Hjg[VXZ�XdkZg�e]didh/�XdjgiZhn�d[�6#�AZnh

����DPWFS

����DPWFS

����DPWFS
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5)&�%&(3&&�0'�%306()5�453&44� JO�ESZ�QFSJPET�EFQFOET�PO�DMJNBUJD�DPOEJUJPOT
�HSB[JOH�
NBOBHFNFOU
� UIF�ESPVHIU� UPMFSBODF�PG� UIF�QBTUVSF
�BOE�UIF�DPOEJUJPO�PG� UIF�TPJM
� JODMVEJOH�
UIF�BNPVOU�PG�XBUFS�BCMF� UP� JO¾MUSBUF� JOUP� UIF�TPJM�BOE�UIF�XBUFS�IPMEJOH�DBQBDJUZ� 	"8$
�PG�
UIF�TPJM��5IF�MBUUFS�JT�HPWFSOFE�CZ�TPJM�EFQUI
�UIF�MFOHUI�BOE�EFOTJUZ�PG�UIF�SPPU�TZTUFN
�TPJM�
UFYUVSF
�UIF�OVNCFS�BOE�TJ[F�PG�TPJM�QPSFT
�BOE�BNPVOU�PG�TPJM�DBSCPO��0OF�QBSU�PG�TPJM�IVNVT�
	B�SFMBUJWFMZ�TUBCMF�GPSN�PG�TPJM�DBSCPO
�DBO�SFUBJO�B�NJOJNVN�PG�GPVS�QBSUT�PG�TPJM�XBUFS��1BTUPSBM�
TPJMT�XJUI�B�HPPE�TUSVDUVSF�BOE�TPJM�MJGF
�JODMVEJOH�FBSUIXPSN�QPQVMBUJPOT
�IBWF�B�MBSHF�OVNCFS�
PG�NBDSPQPSFT�BOE�DPBSTF�BOE�NFEJVN�TJ[FE�NJDSPQPSFT
�BOE
�TVCTFRVFOUMZ
�IBWF�B�IJHIFS�
XBUFS�IPMEJOH�DBQBDJUZ�UIBO�EFHSBEFE�TPJMT�XJUI�GFX�QPSFT��4PJMT�XJUI�HPPE�TUSVDUVSF�BMTP�IBWF�
IJHI�JO¾MUSBUJPO�SBUFT�XJUI�MJUUMF�PS�OP�SVO�PGG�BOE�BSF�BCMF�UP�DBQUVSF�NPTU�PG�UIF�SBJOGBMM��-PBNZ�
BOE�TJMUZ�TPJMT
�BOE�JO�QBSUJDVMBS�TPJMT�XJUI�TJMU� MPBN�UFYUVSFT�BOE�HPPE�PSHBOJD�NBUUFS�MFWFMT�
	PG���°���QFSDFOU

�BSF�BCMF�UP�TUPSF�BOE�SFUBJO�B�MPU�NPSF�QMBOU�BWBJMBCMF�XBUFS�UIBO�WFSZ�¾OF�
	DMBZFZ
�BOE�DPBSTF�	TBOEZ
�UFYUVSFE�TPJMT
�QBSUJDVMBSMZ�JG�UIF�TPJM�PSHBOJD�NBUUFS�DPOUFOU�JT�MPX�

$BMDJVN�	JO�B�GPSN�TVDI�BT�MJNF
�QSPNPUFT�UIF�CJPMPHJDBM�MJGF
�TUSVDUVSF�BOE�QPSPTJUZ�PG�UIF�TPJM�
BOE�UIFSFGPSF�UIF�"8$��-JNF�BMTP�DPOWFSUT�UP�XBUFS�CZ�UIF�GPMMPXJOH�SFBDUJPO
�XIJDI�JODSFBTFT�UIF�
TPJMµT�SFTJTUBODF�UP�ESPVHIU��$B$0�����)

��‡�$B�����$0����)�0��0QUJNVN�MFWFMT�PG�;O�BOE�,�QSPNPUF�
UIF�VQUBLF�PG�XBUFS�BOE�UIFSFGPSF�XBUFS�VTF�FG¾DJFODZ�CZ�GBDJMJUBUJOH�UIF�NPWFNFOU�PG�XBUFS�
JOUP�QMBOU�DFMMT��)JHI�,�MFWFMT�XJMM�TVQQSFTT�UIF�XFUUJOH�PG�TPJMT�BOE�SFEVDF�$B�MFWFMT��"MUIPVHI�
.H�IBT�BO�BG¾OJUZ�GPS�XBUFS
�JODSFBTJOH�QMBOU�BWBJMBCMF�XBUFS
�UPP�NVDI�.H�	BOE�/B
�EJTQFSTFT�
TPJM�DMBZ�QBSUJDMFT
�DBVTJOH�UIF�DPMMBQTF�PG�UIF�TPJM�TUSVDUVSF�BOE�QPSFT�BOE�DPOTFRVFOUMZ�UIF�
SFEVDUJPO�PG�UIFJS�XBUFS�IPMEJOH�DBQBDJUZ��&OTVSF�UIF�TPJM�IBT�HPPE�BNPVOUT�PG�$B�SFMBUJWF�UP�.H
�
XJUI�B�$B�.H�SBUJP�PG�����GPS�DMBZFZ�TPJMT
�����GPS�TJMUZ�TPJMT�BOE�����GPS�TBOEZ�TPJMT�

.ZDPSSIJ[BM�GVOHJ�DBO�TVQQMZ�NPJTUVSF�UP�QMBOUT�CZ�FYQMPSJOH�NJDSPQPSFT�OPU�BDDFTTJCMF�UP�QMBOU�
SPPUT��5IFZ�DBO�BMTP� JNQSPWF�XBUFS�¿PX�CZ�UIFJS�IZQIBF�CSJEHJOH�NBDSPQPSFT��5IJT�XJDLJOH�
FGGFDU�BMPOH�UIF�IZQIBF�DBO�CF�WFSZ�TJHOJ¾DBOU�JO�ESZ�TPJMT��.ZDPSSIJ[BM�GVOHJ�DBO�BMTP�JODSFBTF�
ESPVHIU�SFTJTUBODF�CZ�TUJNVMBUJOH�BO�JODSFBTF�JO�UIF�OVNCFS�BOE�EFQUI�PG�QMBOU�SPPUT�

1BTUVSFT�PO�HPPE�RVBMJUZ�TPJMT�BSF�TMPX�UP�EFDMJOF�HPJOH�JOUP�B�ESPVHIU�BOE�RVJDL�UP�SFDPWFS�
GPMMPXJOH�UIF�¾STU�SBJOT��$POWFSTFMZ
�QBTUVSFT�PO�QPPS�RVBMJUZ�TPJMT�BSF�RVJDL�UP�EFDMJOF�HPJOH�JOUP�
B�ESPVHIU�BOE�TMPX�UP�SFDPWFS�GPMMPXJOH�UIF�¾STU�SBJOT��5IJT�JT�QBSUJDVMBSMZ�TP�GPS�XIJUF�DMPWFS�

å� !SSESS��FROM�VISUAL�EVIDENCE�AND�LOCAL�KNOWLEDGE��THE�DEGREE�TO�WHICH�PASTURES�ARE�DROUGHT�
STRESSED�DURING�PROLONGED�DRY�PERIODS�BY�COMPARING�THE�GREENNESS�OF�THE�PASTURE�WITH�THE�
THREE�PHOTOGRAPHS�AND�CRITERIA�IN�0LATE�����!SSESS�ALSO�THE�LEVEL�OF�DRY�MATTER�PRODUCTION��
WHETHER�DROUGHT�TOLERANT�SPECIES�HAVE�BECOME�DOMINANT�IN�THE�PASTURE�SWARD��AND�HOW�
QUICKLY�THE�PASTURE�DECLINES�GOING�INTO�A�DROUGHT�AND�HOW�QUICKLY�IT�RECOVERS�FOLLOWING�THE�
lRST�RAINS��ACCORDING�TO�THE�CRITERIA�GIVEN�IN�0LATE����

C
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(00%�$0/%*5*0/�74����
1BTUVSFT�BSF�TMPX�UP�EFDMJOF�HPJOH�
JOUP�B�ESPVHIU�BOE�SFNBJO�SFMBUJWFMZ�
HSFFO
�XJUI�ESZ�NBUUFS�QSPEVDUJPO�
BCMF�UP�IPME�PO
�BMCFJU�BU�MPX�MFWFMT
�
GVSUIFS�JOUP�ESZ�TVNNFST��3FDPWFS�JT�
RVJDL�GPMMPXJOH�UIF�¾STU�SBJOT��1BTUVSF�
DPNQPTJUJPO�JT�EPNJOBUFE�CZ�SZFHSBTT�
BOE�XIJUF�DMPWFS�EVSJOH�ESZ�QFSJPET�

.0%&3"5&�$0/%*5*0/�74����
/PO�ESPVHIU�UPMFSBOU�QBTUVSFT�´CSPXO�PGGµ�
TJHOJ¾DBOUMZ�EVSJOH�ESZ�TVNNFS�NPOUIT
�
BMUIPVHI�UIJO�HSFFO�QBUDIFT�BSF�TUJMM�
QSFTFOU�DMPTF�UP�UIF�HSPVOE��%SZ�NBUUFS�
QSPEVDUJPO�JT�WFSZ�MPX�BOE�QBTUVSFT�
CFDPNF�EPNJOBUFE�EVSJOH�ESPVHIU�CZ�UIF�
NPSF�ESPVHIU��SFTJTUBOU�DPDLTGPPU
�UBMM�
GFTDVF
�QIBMBSJT
�CJSETGPPU
�-PUVT�USFGPJM
�
NFBEPX�SJDF�HSBTT
�SBUT�UBJM�BOE�TNBMM�
BOOVBM�DMPWFST��%FFQ�SPPUFE�¿BU�XFFET�BOE�
IBXLCJU�NBZ�BMTP�CF�DPNNPO��1BTUVSFT�BSF�
NPEFSBUFMZ�RVJDL�UP�EFDMJOF�HPJOH�JOUP�B�
ESPVHIU�BOE�SFDPWFSZ�JT�TPNFXIBU�EFMBZFE�
GPMMPXJOH�UIF�¾STU�SBJOT�

1003�$0/%*5*0/�74����
8JUI�UIF�QPTTJCMF�FYDFQUJPO�PG�
ESPVHIU�UPMFSBOU�HSBTT�TQFDJFT�BOE�
EFFQ�SPPUJOH�IFSCT�TVDI�BT�DIJDPSZ
�
QBTUVSFT�CSPXO�PGG�DPNQMFUFMZ�BOE�
QBTUVSF�HSPXUI�TUPQT�EVSJOH�ESZ�
QFSJPET��1BTUVSFT�BSF�RVJDL�UP�EFDMJOF�
HPJOH�JOUP�B�ESPVHIU�BOE�EJF�PGG�
EVSJOH�UJNFT�PG�QSPMPOHFE�ESPVHIU��
8JUI�UIF�FYDFQUJPO�PG�TVCUFSSBOFBO�
DMPWFS�BOE�ESPVHIU�UPMFSBOU�TQFDJFT�
TVDI�BT�QIBMBSJT
�QBTUVSFT�BSF�TMPX�UP�
SFDPWFS�GPMMPXJOH�UIF�¾STU�SBJOT�
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?cfehjWdY[I
130%6$5*0/� $0454� 50� ."*/5"*/� 450$,�$"33:*/(� $"1"$*5:� DBO� QSPWJEF� B� HPPE�
JOEJDBUJPO�PG�UIF�QFSGPSNBODF�PG�UIF�TPJM�BOE�QBTUVSF��8IJMF�GFSUJMJTFS�TIPVME�CF�TFFO�BT�
BO�JOWFTUNFOU�SBUIFS�UIBO�B�DPTU
�JU�JT�POF�PG�UIF�NBKPS�DPTUT�BTTPDJBUFE�XJUI�GBSNJOH��5IF�
BNPVOU
� UZQF�BOE� UIFSFGPSF� DPTU�PG�BQQMJFE� GFSUJMJTFS� DBO�CF�TJHOJ¾DBOUMZ� JO¿VFODFE�CZ�
UIF�DPOEJUJPO�PG�UIF�TPJM�BOE�UIF�QFSGPSNBODF�PG�UIF�QBTUVSF��5IF�DPOEJUJPO�PG�UIF�TPJM�DBO�
IBWF�B�NBKPS�FGGFDU�PO�GFSUJMJTFS�VTF�FG¾DJFODZ
�JODMVEJOH�UIF�/�BOE�1�DPOWFSTJPO�GBDUPS
�J�F��
UIF�/�BOE�1�DBQUVSFE�JO�QSPEVDUJPO�HPJOH�GSPN�UIF�GBSN��'PS�FYBNQMF
�QPPSMZ�BFSBUFE�BOE�
XBUFSMPHHFE�TPJMT�SFEVDF�QMBOU�BWBJMBCMF�OJUSBUF�OJUSPHFO�	/0�

°�/
�UP�OJUSJUF�	/0�
°
�BOE�/��

HBT
�BOE�TVMQIBUF�TVMQIVS�	40�
�°�4
�UP�TVMQIJUF�	40�

�°
�BOE�TVMQIJEFT
�SFOEFSJOH�UIF�/�BOE�
4�VOBWBJMBCMF�UP�UIF�QMBOU��5IF�/�DZDMF�BMTP�DBOOPU�XPSL�JG�UIF�4�DZDMF�JT�OPU�XPSLJOH
�J�F��
QMBOUT�OFFE�TVMQIVS�JO�TVMQIBUF�GPSN�UP�VUJMJ[F�/��*U�JT�QBSUMZ�GPS�UIJT�SFBTPO�UIBU�GBSNFST�
DPNNPOMZ�BQQMZ�NPSF�/�BOE�4�UIBO�XPVME�PUIFSXJTF�CF�UIF�DBTF�JO�BO�BUUFNQU�UP�PWFSDPNF�
UIF�MPTTFT�JODVSSFE�CZ�UIF�DIFNJDBM�SFEVDUJPO�FGGFDU�PG�TPJMT�JO�QPPS�DPOEJUJPO�

1PPSMZ�BFSBUFE�BOE�XBUFSMPHHFE�TPJMT�BMTP�EFDSFBTF�UIF�VQUBLF�PG�QIPTQIPSVT�CZ�QBTUVSFT��
%FHSBEFE�TPJMT�XJUI�SFMBUJWFMZ�IJHI�0MTFO�1�MFWFMT�	��°���NH�-
�DBO�TIPX�B�QPTJUJWF�QBTUVSF�
QSPEVDUJPO� SFTQPOTF� UP� BQQMJFE�1��.PSFPWFS
� QMBOU�VQUBLF�PG�$V�BOE�$P� JT� TVQQSFTTFE�
XIFO�UIF�TPJM�JT�XBUFSMPHHFE�BOE�BOBFSPCJD��"HBJO
�UP�CPPTU�QSPEVDUJPO
�GBSNFST�XJMM�PGUFO�
BQQMZ�NPSF�QIPTQIPSVT�BOE�USBDF�FMFNFOUT�UIBO�OPSNBMMZ�XPVME�CF�SFRVJSFE�JO�PSEFS�UP�
NJUJHBUF�BOZ�OVUSJFOU�EF¾DJFODJFT�

å� !SSESS�THE�STOCK
CARRYING�CAPACITY�OF�THE�PADDOCK�IN�RELATION�TO�PRODUCTION�COSTS�AND�
WHETHER�OVERALL�PRODUCTION�COSTS�HAVE�INCREASED�IN�ORDER�TO�MAINTAIN�STOCK
CARRYING�CAPACITY�

)N�MAKING�YOUR�ASSESSMENT��CONSIDER�ALL�PRODUCTION�COSTS�INCLUDING��FOR�EXAMPLE��THE�USE�
OF�NITROGEN��LIME��ADDITIONAL�FERTILISERS��FEED�SUPPLEMENTS��SOIL�AERATION�OF�THE�TOPSOIL��0LATES�
��n��	��SUBSOILING��DEEP�RIPPING	��ARTIlCIAL�DRAINAGE��RESOWING��UNDER
SOWING��OVER
SOWING��
WEED�CONTROL��DRENCHING��ANIMAL�HEALTH�ISSUES��AND�VETERINARY�COSTS��ETC��#OMPARE�WITH�THE�
CRITERIA�GIVEN�IN�4ABLE���

%P�ZPV�VTF�GFSUJMJTFS�UP�HSPX�UIF�QMBOU
�PS�EP�ZPV�VTF�GFSUJMJTFS
UP�GFFE�UIF�TPJM�UP�HSPX�UIF�QMBOU 
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7JTVBM�TDPSF�	74
 1SPEVDUJPO�DPTUT

�
<(PPE>

0RODUCTION�COSTS�HAVE�NOT�INCREASED��/NLY�MAINTENANCE�FERTILISER�
APPLICATIONS�REQUIRED�TO�MAINTAIN�STOCK
CARRYING�CAPACITY�

�
<.PEFSBUF>

3OME�ADDITIONAL�COSTS�REQUIRED�TO�MAINTAIN�STOCKING�RATES
INCLUDING�SOME�ADDITIONAL�FERTILISER�

�
<1PPS>

3IGNIlCANT�ADDITIONAL�COSTS�REQUIRED�TO�MAINTAIN
STOCKING�RATES�INCLUDING�SIGNIlCANT�ADDITIONAL�FERTILISER�

EA6I:�)'��<Whc�m_j^�bem�fheZkYj_ed�Yeiji

'BSN�XJUI�PO�HPJOH�
MPX�QSPEVDUJPO�DPTUT�
UP�NBJOUBJO�JUT�DVSSFOU�
TUPDL�DBSSZJOH�DBQBDJUZ�
PG�����DPXT�QFS�IB�

EA6I:�)(��CW_dj[dWdY[�Wffb_YWj_ed�e\�\[hj_b_i[h
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*O�BEEJUJPO�UP�TPJM�GFSUJMJUZ�JTTVFT
�TPJMT�JO�QPPS�QIZTJDBM�DPOEJUJPO�DBO�IBWF�B�TJHOJ¾DBOU�
FGGFDU�PO�QBTUVSF�QSPEVDUJPO��1BTUVSF�QSPEVDUJPO�DBO�SFDPWFS�BMNPTU�DPNQMFUFMZ�XJUIJO�
BQQSPYJNBUFMZ� ��NPOUIT� JG� UIF� TPJMT� BSF� POMZ�NPEFSBUFMZ� DPNQBDUFE�CZ� TUPDL� USFBEJOH�
BOE�XIFFM�USBG¾D��4FWFSF�DPNQBDUJPO�BOE�QVHHJOH
�BOE�UIF�TVCTFRVFOU�JODSFBTF�JO�SPPU�
QFOFUSBUJPO�SFTJTUBODF�BOE�MPTT�PG�TPJM�TUSVDUVSF
�QPSPTJUZ
�BFSBUJPO
�SPPU�MFOHUI�EFOTJUZ
�

EA6I:�)*��7hj_ÓY_Wb�W[hWj_ed

"NFMJPSBUJOH�QPPSMZ�BFSBUFE
�
DPNQBDUFE�TPJM�CZ�BSUJ¾DJBM�
BFSBUJPO�E]

di
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'FFE�TVQQMFNFOUT�
TVDI�BT�NBJ[F�TJMBHF
�
XIPMFDSPQ�DFSFBM�TJMBHF
�
QBMN�LFSOFM
�FUD�
�BSF�
PGUFO�VTFE�OPU�POMZ�UP�
PWFSDPNF�GFFE�TIPSUBHFT�
CVU�BMTP�UP�QSPWJEF�BO�
BEFRVBUF�EJFU�PG�MPX�DSVEF�
QSPUFJO�BOE�IJHI�TPMVCMF�
DBSCPIZESBUFT�BOE�TUBSDI�
UIBU�BSF�EF¾DJFOU�JO�QPPS�
RVBMJUZ�QBTUVSFT�
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"SUJ¾DJBM�BFSBUJPO�PG�
DPNQBDUFE�UPQTPJMT�NVTU�
CF�UJNFE�DPSSFDUMZ�JO�UIF�
BVUVNO�UP�DBVTF�NBYJNVN�
GSBDUVSJOH�BOE�NJOJNVN�
EJTUVSCBODF�PG�UIF�TVSGBDF�E]
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BOE�XBUFS�IPMEJOH�DBQBDJUZ�DBO�SFEVDF�ESZ�NBUUFS�QSPEVDUJPO�CZ�VQ�UP���°���QFSDFOU��5IF�
TPJM�DBO�BMTP�UBLF�ZFBST�UP�SFDPWFS��*G�GFFE�VUJMJTBUJPO�SBUJPT�BSF�BSPVOE����
�UIJT�EFDMJOF�JO�
QBTUVSF�VQUBLF�XPVME� SFEVDF�QPUFOUJBM�TUPDL�OVNCFST�CZ���°���QFSDFOU��5P�PGGTFU� UIJT�
USFOE
�BEEJUJPOBM�GFSUJMJTFS� JT�PGUFO�BQQMJFE�UP�NBJOUBJO�ESZ�NBUUFS�QSPEVDUJPO�BOE�TUPDL�
OVNCFST�

5IF�BQQMJDBUJPO�PG� GFSUJMJTFS� DBO�CF� SFEVDFE�PS�LFQU� UP�NBJOUFOBODF� MFWFMT� JG� UIF�TPJM� JT�
NBJOUBJOFE� JO�HPPE�DPOEJUJPO��4VDI�DPOEJUJPOT� JODMVEFT�IBWJOH�HPPE�TPJM�BFSBUJPO�XJUI�
HPPE�TUSVDUVSF
�QPSPTJUZ
�SPPU�MFOHUI�BOE�SPPU�EFOTJUZ
�HPPE�MFWFMT�PG�TPJM�DBSCPO
�BOE�HPPE�
TPJM�MJGF�JO�UFSNT�PG�UIF�BNPVOU
�BDUJWJUZ�BOE�EJWFSTJUZ�PG�TPJM�NJDSPCFT�BOE�FBSUIXPSNT��
,FFQJOH�ZPVS�TPJMT�JO�HPPE�DPOEJUJPO�DBO�IBWF�B�TJHOJ¾DBOU�FGGFDU�PO�LFFQJOH�QSPEVDUJPO�
DPTUT�UP�B�NJOJNVN�

$PNQBDUFE
�QPPSMZ�BFSBUFE�TPJMT�DBO�CF�BNFMJPSBUFE�CZ�BSUJ¾DJBM�BFSBUJPO��"FSBUJOH� UIF�
TPJM�DBO�JODSFBTF�ESZ�NBUUFS�QSPEVDUJPO�CZ����QFSDFOU�BGUFS���NPOUIT�BOE�CZ����QFSDFOU�
BGUFS���NPOUIT��5P�NJOJNJTF�UIF�FGGFDUT�PG�SPPU�QSVOJOH�BOE�NBYJNJTF�SPPU�EFWFMPQNFOU
�
DPNQBDUFE�TPJMT�TIPVME�CF�BSUJ¾DJBMMZ�BFSBUFE�JO�UIF�BVUVNO�KVTU�QSJPS�UP
�PS�EVSJOH�UIF�SPPU�
EFWFMPQNFOU�DZDMF�PG�UIF�QBTUVSF
�BOE�XIFO�USBOTQJSBUJPO�BOE�SFTQJSBUJPO�EFNBOET�PO�UIF�
QMBOU�BSF�MPXFS�UIBO�JO�UIF�TQSJOH�BOE�TVNNFS��4PJMT�TIPVME�BMTP�CF�BFSBUFE�XIFO�UIFZ�
BSF�NPJTU�BOE�TVG¾DJFOUMZ�DSVNCMZ�UP�HJWF�NBYJNVN�GSBDUVSJOH�	1MBUF���
�BOE�B�TNPPUI�
TVSGBDF�¾OJTI�CFIJOE�UIF�BFSBUPS�	1MBUF���
��5IJT�DBO�CF�BDIJFWFE�CZ�VTJOH�UIF�´XPSN�UFTUµ�
	1MBUF���
��4QFOEJOH�NPOFZ�PO�EJFTFM�JOTUFBE�PG�GFSUJMJTFS�UP�BFSBUF�DPNQBDUFE�TPJMT�XJMM�
PGUFO�HJWF�CFUUFS�QBTUVSF�QSPEVDUJPO�BOE�QBTUVSF�RVBMJUZ�
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'PS�TJMUZ�TPJM
�JG�ZPV�DBO�SPMM�B�
XPSN����NN�XJEF�Y����NN�
MPOH�CFUXFFO�UIF�QBMNT�PG�ZPVS�
IBOET�	��NN�Y����NN�GPS�DMBZFZ�
TPJMT
�XJUIPVU�JU�DSBDLJOH
�UIF�TPJM�
JT�UPP�XFU�UP�BFSBUF��*G�UIF�XPSN�
DSBDLT�XIFO�JU�JT����NN�XJEF�GPS�
TJMUZ�TPJMT�	��NN�XJEF�GPS�DMBZFZ�
TPJMT

�UIF�TPJM�JT�SFBEZ�UP�BFSBUF�

4VJUBCMF�
UP�BFSBUF

5PP�XFU�
UP�BFSBUF
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�BSF�NPSF�MJLFMZ�UP�CF�SFEVDFE�UP�OJUSPVT�PYJEF�	/�0
�

BOE�OJUSPHFO�HBT�	/�
�UISPVHI�EFOJUSJ¾DBUJPO
�SFEVDJOH�UIF�DPODFOUSBUJPO�PG�OJUSBUF�JO�UIF�
TPJM�BOE�UIF�BNPVOU�UIBU�MFBDIFT�JOUP�UIF�HSPVOEXBUFS�BOE�XBUFSXBZT�

*O�BEEJUJPO
�TBOEZ�TPJMT�BSF�MPX�JO�DPMMPJEBM�DMBZ�BOE�PGUFO�EF¾DJFOU�JO�IVNVT
�BOE�BT�B�
SFTVMU�IBWF�B�MPX�$&$��'JOF�UFYUVSFE�	DMBZFZ�BOE�¾OF�TJMUZ
�TPJMT
�PO�UIF�PUIFS�IBOE
�DPOUBJO�
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NPSF�DMBZ�BOE�HFOFSBMMZ�NPSF�IVNVT�BT�XFMM��)FODF�UIFJS�$&$T�BSF�IJHIFS�BOE�NPSF�BCMF�
UP�BETPSC�BOE�SFUBJO�QPTJUJWFMZ�DIBSHFE�OVUSJFOUT�TVDI�BT�$B��
�.H��
�,�
�/B�
�/)�

�
�FUD��
5FYUVSBM�HSPVQT�DBO�UIFSFGPSF�QSPWJEF�B�VTFGVM�JOEJDBUJPO�PG�UIF�QPUFOUJBM�PG�B�TPJM�UP�IPME�
PS�MFBDI�OVUSJFOUT�

4PJMT�XJUI�B�IVNJD�PS�QFBUZ�UFYUVSBM�RVBMJ¾FS�	F�H��IVNJD�TJMUZ�DMBZ
�QFBUZ�TJMU�MPBN
�DPOUBJO�
NPEFSBUFMZ�IJHI�UP�IJHI�MFWFMT�PG�PSHBOJD�DBSCPO�SFTQFDUJWFMZ
�BOE�BSF�OPU�POMZ�JOIFSFOUMZ�
SJDI�JO�OVUSJFOUT�BT�B�SFTVMU
�CVU�BSF�BMTP�BCMF�UP�BETPSC�B�HSFBUFS�OVNCFS�PG�OVUSJFOUT�UP�
UIFJS�TVSGBDF
�SFMFBTJOH�UIFN�TMPXMZ�CZ�UIF�NJOFSBMJTBUJPO�BDUJWJUZ�PG�TPJM�PSHBOJTNT��5IF�
OVUSJFOUT�BSF�UIFSFGPSF�MFTT�MFBDIBCMF�BOE�NPSF�MJLFMZ�UP�CF�UBLFO�VQ�CZ�UIF�SPPUT��)VNJD�
PS�QFBUZ�UFYUVSBM�RVBMJ¾FST�DBO�UIFSFGPSF�QSPWJEF�BO�BEEJUJPOBM�JOEJDBUJPO�PG�UIF�QPUFOUJBM�
PG�B�TPJM�UP�IPME�PS�MFBDI�OVUSJFOUT��)VNJD�TPJMT�DPOUBJO���°���QFSDFOU�UPUBM�PSHBOJD�$�	��°
���QFSDFOU�PSHBOJD�NBUUFS

�BOE�QFBUZ�TPJMT�DPOUBJO���°���QFSDFOU�UPUBM�PSHBOJD�$�	��°���
QFSDFOU�PSHBOJD�NBUUFS
�

4PJM�TUSVDUVSF�	Q���
�IBT�B�TUSPOH�JO¿VFODF�PO�UIF�QPUFOUJBM�GPS�OVUSJFOU�MPTT�JO�B�TPJM��4PJMT�
XJUI�HPPE�TUSVDUVSF�BOE�NBOZ�DPOEVDUJOH�NBDSPQPSFT�IBWF�IJHIFS� JO¾MUSBUJPO�SBUFT�PG�
XBUFS�JOUP�UIF�TPJM
�BOE�IJHIFS�¿PX�SBUFT�PG�XBUFS�UISPVHI�UIF�TPJM
�DPNQBSFE�XJUI�QPPSMZ�
TUSVDUVSFE�TPJMT��/VUSJFOUT�BSF�UIFSFGPSF�BCMF�UP�CF�NPSF�SBQJEMZ�MFBDIFE�UISPVHI�TPJMT�PO�
¿BU�MBOE�XJUI�CFUUFS�TUSVDUVSF�MFBWJOH�MFTT�PQQPSUVOJUZ�GPS�QMBOU�VQUBLF
�EFOJUSJ¾DBUJPO
�
PS�JNNPCJMJTBUJPO�UP�SFNPWF�OJUSBUF�BOE�PUIFS�OVUSJFOUT�GSPN�UIF�TPJM�TPMVUJPO��0SHBOJD�
/�BOE�1�JO�TPMVUJPO�DBO�BMTP�MFBDI�JOUP�UIF�HSPVOEXBUFS�JO�XFMM�TUSVDUVSFE�TPJMT�UISPVHI�
QSFGFSFOUJBM�¿PX�

4PJMT�XJUI�QPPS�TUSVDUVSF�BSF�MJLFMZ�UP�CF�NPSF�QPPSMZ�ESBJOFE�BOE�XBUFSMPHHFE�GPS�MPOHFS�
QFSJPET
�SFEVDJOH�UIF�MFBDIJOH�PG�/�CZ�DPOWFSUJOH�OJUSBUF�/�UP�OJUSPVT�PYJEF�BOE�OJUSPHFO�
HBT�UISPVHI�EFOJUSJ¾DBUJPO�

5IF� QPPSFS� UIF� TPJM� TUSVDUVSF
� UIF� TMPXFS� UIF� JO¾MUSBUJPO� PG�XBUFS� JOUP� UIF� TPJM
� BOE� UIF�
TMPXFS�UIF�¿PX�SBUF�PG�XBUFS�UISPVHI�UIF�TPJM��8IJMF�UIF�SBUF�PG�MFBDIJOH�JT�SFEVDFE
�SVOPGG�
	PWFSMBOE�¿PX
�JT�JODSFBTFE��3VO�PGG�DBO�UIFSFGPSF�CF�B�QSJNBSZ�DPOUSJCVUPS�UP�OVUSJFOU�MPTT�
JOUP�XBUFSXBZT�PO�QPPSMZ�TUSVDUVSFE�TPJMT�PO�VOEVMBUJOH�UP�SPMMJOH�MBOE��0SHBOJD�/�BOE�1�BSF�
BMTP�FBTJMZ�MPTU�UISPVHI�SVOPGG�JOUP�UIF�TUSFBNT�BOE�MBLFT�PO�QPPSMZ�TUSVDUVSFE�TPJMT�

1PUFOUJBM�SPPUJOH�EFQUI�	Q����
�BOE�UIF�3PPU�MFOHUI�BOE�SPPU�EFOTJUZ�	Q����
�°�1BTUVSFT�
XJUI�EFFQ�SPPUT�BOE�B�IJHI�SPPU�EFOTJUZ�BSF�BCMF�UP�FYQMPSF�BOE�VUJMJTF�B�HSFBUFS�QSPQPSUJPO�
PG�UIF�TPJM�GPS�OVUSJFOUT�DPNQBSFE�XJUI�QBTUVSFT�XJUI�B�TIBMMPX
�TQBSTF�SPPU�TZTUFN��4PJM�
OVUSJFOUT�BSF�NPSF�MJLFMZ�UP�CF�TBQQFE�VQ�BOE�VUJMJTFE�BOE�MFTT�MJLFMZ�UP�CZ�QBTT�UIF�SPPU�
TZTUFN
�SFTVMUJOH�JO�MFTT�MFBDIJOH�JOUP�UIF�HSPVOEXBUFS�BOE�XBUFSXBZT��5IF�OVNCFS�BOE�
EFQUI�PG�SPPUT�DBO�CF�SFBEJMZ�EFUFSNJOFE�CZ�BTTFTTJOH�UIF�SPPU�MFOHUI�BOE�SPPU�EFOTJUZ�
BOE�UIF�QPUFOUJBM�SPPUJOH�EFQUI�
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1BTUVSF�RVBMJUZ�	Q����
�DBO�QSPWJEF�B�HPPE�JOEJDBUJPO�PG�UIF�QPUFOUJBM�GPS�OVUSJFOU�MPTT�JOUP�
UIF�HSPVOEXBUFS�BOE�XBUFSXBZT��1BTUVSFT�SJDI�JO�DSVEF�QSPUFJO�BOE�OJUSBUF�/�XJUI�MPX�TVHBS�
DPOUFOU�BSF�EJG¾DVMU�GPS�UIF�NJDSP�PSHBOJTNT�JO�UIF�SVNFO�PG�UIF�BOJNBM�UP�CSFBL�EPXO�CZ�
GFSNFOUBUJPO�CFDBVTF�PG� UIF� MBDL�PG�FOFSHZ�	TVHBST
� JO� UIF�QBTUVSF��"T�B�DPOTFRVFODF
�
MJWFTUPDL�BSF�POMZ�BCMF�UP�DPOWFSU�BCPVU����QFSDFOU�PG�UIF�QSPUFJO�JO�UIF�IFSCBHF�JOUP�NJML
�
NFBU�BOE�¾CSF��'VSUIFSNPSF
�CFDBVTF�PG�UIF�MPX�TVHBS�MFWFMT
�UIF�SVNFO�NJDSPCFT�EP�OPU�
IBWF�UIF�FOFSHZ�SFRVJSFE�UP�VUJMJ[F�UIF�FYDFTT�/�JO�UIF�GFFE
�DPOWFSUJOH����QFSDFOU�PG�JU�
JOUP�BNNPOJB�BT�B�DPOTFRVFODF��"T�B�SFTVMU
�UIF�DPODFOUSBUJPO�PG�/�JO�VSJOF�QBUDIFT�JT�
NBSLFEMZ�JODSFBTFE�UP������°������LH�/�IB
�JODSFBTJOH�UIF�BNPVOU�PG�/�MPTU�CZ�TVSGBDF�
SVOPGG�BOE� MFBDIJOH� JOUP� UIF�HSPVOEXBUFS�BOE�XBUFSXBZT��-FBDIJOH� GSPN�VSJOF�QBUDIFT�
BDDPVOUT�GPS�BCPVU����QFSDFOU�PG�UIF�UPUBM�/�MFBDIFE�GSPN�QBTUVSFT��5IF�BNPVOU�PG�/�MPTU�
DBO�CF�TJHOJ¾DBOUMZ� SFEVDFE�CZ�TJNQMZ� SFEVDJOH� UIF�DPODFOUSBUJPO�PG�/� JO� UIF�VSJOF�CZ�
FOTVSJOH�TUPDL�HSB[F�TVHBS�SJDI
�OVUSJFOU�EFOTF�IJHI�RVBMJUZ�QBTUVSF�DPOUBJOJOH�NBUVSF�
QSPUFJOT
�TPMVCMF�OPO�TUSVDUVSBM�DBSCPIZESBUFT
�DPCBMU�BOE�DPOEFOTFE�UBOOJOT�

1BTUVSF� DPMPVS� BOE� HSPXUI� SFMBUJWF� UP� VSJOF� QBUDIFT� 	Q�� ��
� DBO� BMTP� QSPWJEF� B� HPPE�
JOEJDBUJPO�PG�UIF�QPUFOUJBM�GPS�OVUSJFOU�MPTT�WFSTVT�UIF�SFUFOUJPO�BOE�VUJMJTBUJPO�PG�OVUSJFOUT�
JO�UIF�TPJM�	1MBUF���
��5IF�HSFBUFS�UIF�DPMPVS�HSPXUI�DPOUSBTU
�UIF�HSFBUFS�UIF�MPTT�QPUFOUJBM��
1PPS�HSPXUI�BOE�ZFMMPX�QBTUVSF�SFMBUJWF�UP�VSJOF�QBUDIFT�PGUFO�JOEJDBUF�UIF�OJUSPHFO�BOE�
PS�TVMQIVS�DZDMF�IBT�CSPLFO�EPXO��5IJT�JT�CFDBVTF�UIF�BNPVOU�PG�IVNVT�BOE�UIF�OVNCFS�
BOE�BDUJWJUZ�PG�TPJM�PSHBOJTNT�SFTQPOTJCMF�GPS�OVUSJFOU�SFUFOUJPO
�UVSOPWFS�BOE�TVQQMZ
�IBWF�
CFFO�EFHSBEFE�CZ
�GPS�FYBNQMF
�UIF�GSFRVFOU�BOE�FYDFTTJWF�BQQMJDBUJPO�PG�BSUJ¾DJBM�/�BOE�
DFSUBJO�UZQFT�PG�GFSUJMJTFST
�IFSCJDJEFT�BOE�QFTUJDJEFT��8JUIPVU�UIF�IVNVT�BOE�NJDSPCJBM�
QPQVMBUJPO
�TVCTFRVFOU�BQQMJDBUJPOT�PG�OVUSJFOUT
�QBSUJDVMBSMZ�JO�UIF�GPSN�PG�IJHIMZ�TPMVCMF�
GFSUJMJTFST�BOE�/
�XJMM�CF�NPSF�SFBEJMZ� MFBDIFE�UISPVHI�UIF�TPJM�QSP¾MF��5IF�QSFTFODF�PG�

EA6I:�).��>_]^�fej[dj_Wb�\eh�dkjh_[dj�beii

1BEEPDL�XJUI�B�IJHI�QPUFOUJBM�
GPS�OVUSJFOU�MPTT�JOUP�UIF�
HSPVOEXBUFS�BOE�XBUFSXBZT�
EVF�QBSUMZ�UP�QPPS�QBTUVSF�
RVBMJUZ�BOE�BTTPDJBUFE�IJHI�
DPODFOUSBUJPO�PG�/�JO�UIF�VSJOF�
BT�JOEJDBUFE�CZ�UIF�UBMM
�EBSL�
HSFFO�HSBTT�	OJUSPHFO�IJMMT
�JO�
UIF�VSJOF�QBUDIFT�DPNQBSFE�
XJUI�CFUXFFO�VSJOF�QBUDIFT�
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UBMM
�EBSL�HSFFO�HSBTT� JO� UIF�VSJOF�QBUDIFT�DPNQBSFE�XJUI�ZFMMPX
�QPPS�QBTUVSF�HSPXUI�
BSFBT�CFUXFFO�VSJOF�QBUDIFT�BMTP�JOEJDBUFT�B�IJHI�DPODFOUSBUJPO�PG�/�JO�UIF�VSJOF�BOE�JUT�
TVCTFRVFOU�QPUFOUJBM�GPS�MPTT�CZ�MFBDIJOH��*O�BEEJUJPO
�PSHBOJD�BDJET�SFMFBTFE�GSPN�BOJNBM�
NBOVSF
�BOE�UIF�IJHI�Q)�PG�MJRVJE�NBOVSF�BOE�TFXBHF�TMVEHF
�FOIBODF�UIF�NPCJMJTBUJPO�
PG�QIPTQIPSVT
�JODSFBTJOH�UIF�BNPVOU�PG�1�UIBU�JT�MFBDIFE�

5IF�BNPVOU�BOE�GPSN�PG�GFSUJMJTFS�BOE�/�BQQMJFE�	TFF�TDPSFDBSE�°�Q����
�DBO�TJHOJ¾DBOUMZ�
JO¿VFODF� OVUSJFOU� MPTT�� )JHIMZ� TPMVCMF� GFSUJMJTFST� BOE� HSBOVMBS� OJUSPHFOPVT� QSPEVDUT�
SFBEJMZ�EJTTPMWF�JO�XBUFS�BOE�DBO�HJWF�SJTF�UP�MBSHF�MPTTFT�PG�OVUSJFOUT�CZ�TVSGBDF�SVOPGG�PO�
IFBWZ
�DPNQBDUFE�TPJMT
�BOE�CZ�MFBDIJOH�JOUP�UIF�HSPVOEXBUFS�BOE�DPOOFDUJOH�XBUFSXBZT�
PO�MJHIU
�XFMM�TUSVDUVSFE�TPJMT
�QBSUJDVMBSMZ�XIFO�BQQMJFE�JO�MBSHF�BNPVOUT��5IF�PWFS�VTF�
PG�IJHIMZ�TPMVCMF�HSBOVMBUFE�/�QSPEVDUT�BMTP� SFBEJMZ� MFBDIFT�DBUJPOT� 	PUIFSXJTF�LOPXO�
BT� OJUSBUF�JOEVDFE� DBUJPO� MFBDIJOH� PS� DBUJPO� TUSJQQJOH
��8IFO� BO� BOJPO� TVDI� BT� OJUSBUF�
JT� MFBDIFE
�FRVJWBMFOU�BNPVOUT�PG�DBUJPOT�XJMM�BMTP�CF� MFBDIFE�BT�DPVOUFSJPOT�GPS�/0�

°��
$BMDJVN�BOE�UP�B�MFTTFS�FYUFOU�.H���BSF�UIF�NBKPS�DPVOUFSJPOT�GPS�/0�

°�MFBDIJOH�JO�VSJOF�
QBUDIFT�� /JUSBUF� BOE� )�� JPOT� BSF� QSPEVDFE� JO� UIF� VSJOF� QBUDI� GPMMPXJOH� UIF� IZESPMZTJT�
BOE�TVCTFRVFOU�OJUSJ¾DBUJPO�PG�VSFB��5IF�)��JPOT�DBO�BMTP�EJTQMBDF�PUIFS�DBUJPOT�PO�UIF�
TPJM�FYDIBOHF�TJUFT
�SFTVMUJOH�JO�B�HSFBUFS�RVBOUJUZ�PG�QPUFOUJBMMZ�MFBDIBCMF�DBUJPOT�CFJOH�
QSFTFOU� JO�UIF�TPJM�TPMVUJPO��#FDBVTF�$B��� JT�UIF�EPNJOBOU�FYDIBOHFBCMF�DBUJPO�JO�NPTU�
TPJMT
�JU�JT�UIF�QSFEPNJOBOU�DBUJPO�EJTQMBDFE�BOE�TVCTFRVFOUMZ�MFBDIFE��*U�JT�QBSUMZ�GPS�UIJT�
SFBTPO� UIBU� UIF�BQQMJDBUJPO�PG�VSFB�BOE�PUIFS�TBMU�CBTFE�OJUSPHFOPVT� GFSUJMJTFST�TIPVME�
CF�BDDPNQBOJFE�CZ�BO�BDUJWF
�PO�HPJOH�MJNJOH�QSPHSBNNF
�JODMVEJOH�UIF�JODPSQPSBUJPO�PG�
MJNF�JOUP�GFSUJMJTFS�NJYFT�

5IF� GSFRVFOU� BEEJUJPO�PG� TPMVCMF�OJUSPHFOPVT�QSPEVDUT� UP�CPPTU�ESZ�NBUUFS� QSPEVDUJPO�
BMTP�JODSFBTFT�UIF�DPODFOUSBUJPO�PG�/�JO�UIF�IFSCBHF�BOE�TVCTFRVFOUMZ
�UIF�DPODFOUSBUJPO�
PG�/�JO�UIF�VSJOF��.PSFPWFS
�UIF�FYUSB�BNPVOU�PG�OJUSBUF�SJDI�QBTUVSF�HSPXO�CZ�BQQMZJOH�
/�JT�DPOTVNFE�CZ�UIF�BOJNBM
�QSPEVDJOH�B�HSFBUFS�BNPVOU�PG�VSJOF��"T�B�DPOTFRVFODF
�
UIF�QSPEVDUJPO�PG�BEEJUJPOBM�BNPVOUT�PG�/�SJDI�VSJOF�JODSFBTFT�UIF�BNPVOU�PG�/�MFBDIFE�
JOUP� UIF� HSPVOEXBUFS� BOE� XBUFSXBZT�� *O� DPOUSBTU
� UIF� BQQMJDBUJPO� PG� ´TNBSUµ� GFSUJMJTFS�
QSPEVDUT�UIBU�IFMQ�HFOFSBUF�TVHBS�SJDI
�OVUSJFOU�EFOTF
�IJHI�RVBMJUZ�QBTUVSFT�XJUI�B�IJHI�
NFUBCPMJTBCMF�FOFSHZ�BOE�EJHFTUJCJMJUZ
�SFTVMU�JO�UIF�BOJNBM�QSPEVDJOH�MPXFS�DPODFOUSBUJPOT�
PG�/�JO�UIF�VSJOF��5IF�FOFSHZ�EFNBOE�PG�UIF�BOJNBM�FBUJOH�IJHIFS�RVBMJUZ�QBTUVSF�JT�BMTP�
NFU�CZ�JU�DPOTVNJOH�MFTT
�UIFSFCZ�QSPEVDJOH�MFTT�VSJOF��*O�BEEJUJPO
�UIF�DPODFOUSBUJPO�PG�
/�JO�UIF�VSJOF�JT�SFEVDFE�CZ�FOTVSJOH�UIF�BOJNBM�JOUBLF�PG�$P�JO�UIF�IFSCBHF�JT�BEFRVBUF�
UP�FOBCMF�UIF�CBDUFSJB�JO�UIF�SVNFO�UP�QSPEVDF�WJUBNJO�#���OFDFTTBSZ�UP�QSPNPUF�FG¾DJFOU�
EJHFTUJPO�UISPVHI�HPPE�SVNFO�GVODUJPO��5P�UIJT�FOE
�$P�MFWFMT�JO�UIF�QBTUVSF�TIPVME�CF�PG�
UIF�PSEFS�PG����°�����NH�LH��5IF�QSPEVDUJPO�PG�MFTT�VSJOF�XJUI�B�MPXFS�DPODFOUSBUJPO�PG�
/�TJHOJ¾DBOUMZ�SFEVDFT�UIF�JOQVU�PG�/�JOUP�UIF�HSPVOEXBUFS�BOE�XBUFSXBZT��"EEJUJPOBMMZ
�
GFSUJMJTFST�XJUI�B�MPX�XBUFS�TPMVCJMJUZ�SFMFBTF�OVUSJFOUT�TMPXMZ�JODSFBTJOH�UIFJS�DIBODF�PG�
CFJOH�VUJMJTFE�CZ�QMBOU�SPPUT�

5IF�PWFS�VTF�PG�TPMVCMF
�TBMU�CBTFE�GPSNT�PG�/�BOE�1�JODMVEJOH�VSFB
�BOIZESPVT�BNNPOJB
�
EJ�BNNPOJVN�QIPTQIBUF�	%"1

�NPOP�BNNPOJVN�QIPTQIBUF�	."1

�BOE�TVQFSQIPTQIBUF�
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DBO� TUSPOHMZ� JOIJCJU� TPJM� MJGF�� 4PJM� NJDSPCFT� BOE� FBSUIXPSNT� DBO� MPDL� VQ� 	JNNPCJMJTF
�
TJHOJ¾DBOU�BNPVOUT�PG�OVUSJFOUT
�NBLJOH�UIFN�MFTT�MFBDIBCMF�BOE�UIFSFGPSF�NPSF�BWBJMBCMF�
UP�UIF�QMBOU��/VUSJFOU�MPTT�DBO�UIFSFGPSF�CF�SFEVDFE�CZ�BQQMZJOH�GFSUJMJTFST�JO�B�XBZ�UIBU�
QSPNPUFT�TPJM�MJGF�

0OMZ���°���QFSDFOU�PG�UIF�/�BQQMJFE�JO�DPOWFOUJPOBM�GFSUJMJTFST�NBZ�CF�VUJMJ[FE�CZ�QMBOUT��
"QBSU�GSPN�UIF�MPTTFT�GSPN�/�0�FNJTTJPOT
�/�JT�MFBDIFE�JOUP�UIF�HSPVOEXBUFS
�MPTU�BT�SVOPGG�
JOUP�UIF�XBUFSXBZT
�BOE�WPMBUJMJTFE�BT�/��HBT�JOUP�UIF�BUNPTQIFSF��&YDFTT�VSFB�JT�PGUFO�
BQQMJFE� UP�QBTUVSFT� UP� DPNQFOTBUF� GPS� UIF� JOFG¾DJFODZ�PG�/�VQUBLF�BOE�IJHI� MPTTFT�� *G�
NFBTVSFT�XFSF�UBLFO�UP�JNQSPWF�JUT�VUJMJTBUJPO
�UIF�BNPVOU�PG�/�BQQMJFE�DPVME�CF�NBSLFEMZ�
SFEVDFE
�UIFSFCZ�SFEVDJOH�JUT�MPTT��4VDI�NFBTVSFT�JODMVEF�UIF�BQQMJDBUJPO�PG�/�BT�GPMJBS�
TQSBZT�BOE�JO�DPOUSPMMFE�SFMFBTF�BOE�CJP�GSJFOEMZ�GPSNT
�JODMVEJOH�QSPEVDUT�UIBU�DPOUBJO�
DBSCPIZESBUFT�BOE�PSHBOJD�$�	TVDI�BT�BNNPOJVN�IVNBUF
�IVNJD�GVMWJD�BDJET
��"EEJOH�B�
GPSN�PG�PSHBOJD�$�UP�GFSUJMJTFS�BOE�OJUSPHFOPVT�QSPEVDUT
�BOE�FOTVSJOH�UIBU�$B�MFWFMT�JO�UIF�
TPJM�BSF�HPPE�	XJUI�B�$B�CBTF�TBUVSBUJPO�PG���°���QFSDFOU
�QSPNPUFT�UIF�FG¾DJFOU�QMBOU�
VQUBLF�PG�/��5IF�BEEJUJPO�PG�TUBCMF� JOPSHBOJD� GPSNT�PG�$�TVDI�BT�CJPDIBS�BMTP�QSPWJEFT�
NJDSP�TJUFT� UIBU� BUUSBDU� TPJM�NJDSPCFT
� JODSFBTF� UIF�XBUFS�IPMEJOH� DBQBDJUZ� CZ� USBQQJOH�
NPJTUVSF� JO� JUT� UJOZ� QPSFT
� BOE�IFMQ� UIF� TPJM� UP� IPME� OVUSJFOUT
� UIVT� SFEVDJOH� MFBDIJOH��
*O�BEEJUJPO
�QSPNPUJOH�UIF�BNPVOU�PG�IVNVT
�FBSUIXPSNT
�QPUFOUJBM�SPPUJOH�EFQUI
�SPPU�
MFOHUI�BOE�EFOTJUZ
�BOE�QBTUVSF�HSPXUI�JNQSPWFT�UIF�VUJMJTBUJPO�PG�/�

8IJMF� UIF�VTF�PG�/�JOIJCJUPST�DBO� SFEVDF� UIF� MFBDIJOH�PG�OJUSBUF�OJUSPHFO� 	/0�
°�/
� GSPN�

VSJOF�QBUDIFT�BOE�TPMVCMF�OJUSPHFOPVT�QSPEVDUT�CZ���°���QFSDFOU
�UIFZ�DBO�BMTP�JODSFBTF�
UIF�QPUFOUJBM�GPS�UIF�MFBDIJOH�PG�/)�

��/��.PSFPWFS
�UIF�KVSZ�JT�TUJMM�PVU�BT�UP�UIFJS�MPOH�UFSN�
JNQBDU�PO�TPJM�CJPMPHZ
�CPUI�JO�UFSNT�PG�NJDSPCJBM�CJPNBTT
�EJWFSTJUZ�BOE�BDUJWJUZ��5IF�/�
JOIJCJUPS�%$%�	%JDZBOEJBNJEF

�GPS�FYBNQMF
�JOUFSGFSFT�XJUI�UIF�BCJMJUZ�PG�NFUIBOPUSPQIJD�
CBDUFSJB� JO� UIF�TPJM� UP� SFEVDF�$)�� JO� UIF�BUNPTQIFSF�� *U�DBO� GVSUIFS�QSPEVDF�QIZUPUPYJD�
FGGFDUT�BOE�ZJFME�SFEVDUJPOT�JO�XIJUF�DMPWFS�BOE�DMPWFS�/��¾YBUJPO��/JUSPHFO�JOIJCJUPST�BMTP�
CSFBL�EPXO�JO�UIF�XBSNFS�XFBUIFS�BOE�BSF�UIFSFGPSF�POMZ�FGGFDUJWF�JO�UIF�DPMEFS�XJOUFS�
NPOUIT�XIFO�TPMVCMF�GPSNT�PG�/�TIPVMEOµU�CF�BQQMJFE�BOZXBZ��5IJT�JT�QBSUJDVMBSMZ�TP�XIFO�
XJOUFST�BSF�DIBSBDUFSJTFE�CZ�IJHIFS�SBJOGBMM�XJUI�B�IJHIFS�SBUF�PG�MFBDIJOH�BOE�MPXFS�TPJM�
UFNQFSBUVSFT
�HJWJOH�MJNJUFE�HSBTT�HSPXUI�EFTQJUF�UIF�BQQMJDBUJPO�PG�/��#FDBVTF�PG�UIFTF�
BOE�PUIFS�JTTVFT
�JODMVEJOH�SBUF�PG�CJPEFHSBEBUJPO
�QFSTJTUFODF�JO�UIF�TPJM
�BOE�DPO¿JDUJOH�
FWJEFODF� PO� UIF� FGGFDUT� BOE� CFOF¾UT� PG� /�JOIJCJUPST� PO� NJUJHBUJOH� /� MPTTFT� JOUP� UIF�
HSPVOEXBUFS
�NVDI�NPSF�JOEFQFOEFOU�SFTFBSDI�OFFET�UP�CF�DBSSJFE�PVU�VOEFS�DPOEJUJPOT�
UIBU�SFQSFTFOU�UZQJDBM�GBSNJOH�QSBDUJDFT�� *O�BEEJUJPO
�/�JOIJCJUPST�BSF�B�IJHI�DPTU�PQUJPO�
XIFO�UIFSF�BSF�B�IPTU�PG�MFBTU�DPTU�NJUJHBUJPO�PQUJPOT�BWBJMBCMF�

4UPDLJOH� SBUF� 	TFF� TDPSFDBSE� °� Q�� ��
� DBO� TJHOJ¾DBOUMZ� JO¿VFODF� OVUSJFOU� MPTT� JOUP� UIF�
HSPVOEXBUFS�BOE�XBUFSXBZT��"OJNBM�VSJOF�DPOUBJOT�B�MPU�PG�OJUSPHFO�BOE�JT�UIF�QSJODJQBM�
TPVSDF�PG�MFBDIFE�/�JO�NBOBHFE�HSB[JOH�TZTUFNT�	1MBUF���
�Q����
��5IF�BNPVOU�PG�VSJOF�
QSPEVDFE�JT�SPVHIMZ�QSPQPSUJPOBM�UP�UIF�BOJNBM�MJWFXFJHIU��"�����LH�EBJSZ�DPX�QSPEVDFT�
��°���MJUSFT�PG�VSJOF�EBZ
�BQQSPYJNBUFMZ�TFWFO�UJNFT�UIF�BNPVOU�PG�B����LH�FXF
�XIJDI�
QSPEVDFT����°���� MJUSFT�PG�VSJOF�EBZ� 	5BCMF���
��8IJMF�VSJOF�QBUDIFT�DBO�DPOUBJO������°
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�/�MFBDIJOH�MPTTFT�GSPN�EBJSZ�CFFG�BOE�TIFFQ�GBSNT�DPNNPOMZ�SBOHF�GSPN�
���UP�����BOE����UP����LH�/�IB�ZS�SFTQFDUJWFMZ��5IF�BDUVBM�BNPVOU�PG�/�JO�VSJOF�TUSPOHMZ�
EFQFOET�PO�UIF�BNPVOU�BOE�GPSN�PG�TPMVCMF
�TBMU�CBTFE�OJUSPHFOPVT�GFSUJMJTFS�BQQMJFE
�UIF�
BNPVOU
�RVBMJUZ�BOE�UZQF�PG�GFFE�DPOTVNFE
�BOE�UIF�FG¾DJFODZ�PG�SVNFO�GVODUJPO��"�IJHI�
TUPDLJOH�SBUF�PO�DSVEF�QSPUFJO�OJUSBUF�SJDI�QBTUVSF�SFDFJWJOH�IJHI�BNPVOUT�PG�TPMVCMF�TBMU�
CBTFE�GFSUJMJTFS�/�XJMM�TJHOJ¾DBOUMZ�JODSFBTF�UIF�BNPVOU�PG�MFBDIFE�/�DPNQBSFE�XJUI�MPX�
TUPDLJOH�SBUFT��"MM�UIJOHT�CFJOH�FRVBM
���DPXT�IB�XJMM�BEE�SPVHIMZ�UXJDF�BT�NVDI�VSJOBSZ�
/�BT���DPXT�IB�

"OJNBM�MJWFXFJHIU�QFS�IFDUBSF�JOTUFBE�PG�TUPDL�VOJUT�JT�VTFE�UP�EF¾OF�TUPDLJOH�SBUFT�CFDBVTF�
PG�UIF�EJG¾DVMUZ�PG�BDDVSBUFMZ�SFQPSUJOH�TUPDL�VOJUT�GPS�EJGGFSFOU�DMBTTFT�PG�MJWFTUPDL
�BOE�
BU�EJGGFSFOU� UJNFT�PG� UIF�ZFBS� JO� UFSNT�PG� UIFJS�TJ[F
� GFFE�	FOFSHZ
� SFRVJSFNFOUT
�BOJNBM�
QFSGPSNBODF�BOE�GBSNJOH�TZTUFNT��5IF�BWFSBHF�MJWFXFJHIU�QFS�BOJNBM�GPS�EJGGFSFOU�TUPDL�
DMBTTFT�JT�HJWFO�JO�5BCMF����BOE�DBO�CF�RVJDLMZ�VTFE�UP�DBMDVMBUF�TUPDLJOH�SBUF�	BOE�GFFE�
VTF�FG¾DJFODZ

�SFHBSEMFTT�PG�UIF�DMBTT�PG�MJWFTUPDL�

"OZ�POF�PG� UIF� BCPWF� JOEJDBUPST�QSPWJEFT� BO�FTUJNBUF�PG� UIF� TVTDFQUJCJMJUZ� PG� B� TPJM� UP�
MPTF� OVUSJFOUT� JOUP� HSPVOEXBUFS� BOE� XBUFSXBZT�� $PMMFDUJWFMZ
� UIFZ� QSPWJEF� B� HPPE�
PWFSBMM� BTTFTTNFOU� PG� B� TPJMµT� QPUFOUJBM� GPS� OVUSJFOU� MPTT�� *G� UIF�1PUFOUJBM�/VUSJFOU� -PTT�
*OEFY�JT�����
�DFSUBJO�NBOBHFNFOU�QSBDUJDFT�BOE�UZQFT�PG�GFSUJMJTFS�OFFE�UP�CF�BQQMJFE�UP�
NJOJNJTF�UIF�MPTT�PG�OVUSJFOUT��"�1PUFOUJBM�/VUSJFOU�-PTT�*OEFY�PG������QSPWJEFT�TJHOJ¾DBOU�
FOWJSPONFOUBM�CFOF¾UT�XIFSF�OVUSJFOUT�BSF�NPSF� MJLFMZ�UP�CF�UBLFO�VQ�CZ�UIF�QMBOU
�TP�
SFEVDJOH�MPTTFT�CZ� MFBDIJOH�BOE�TVSGBDF�SVOPGG� JOUP�UIF�FOWJSPONFOU��1BTUVSFT�BSF�BMTP�
MFTT�SFMJBOU�PO�GSFRVFOU�BOE�PS�IJHI�BQQMJDBUJPO�SBUFT�PG�GFSUJMJTFS�BOE�OJUSPHFO�UP�HFOFSBUF�
HSPXUI��'BSNFS�JOWPMWFNFOU�JT�UIF�LFZ�UP�SFEVDJOH�OVUSJFOU�MPTT�JOUP�UIF�HSPVOEXBUFS�BOE�
XBUFSXBZT��5IF�/VUSJFOU�-PTT�4DPSFDBSE�QSPWJEFT�GBSNFST�XJUI�B�TJNQMF
�RVJDL�UPPM�UP�IFMQ�
UIFN�NJUJHBUF�OVUSJFOUT�FNJTTJPOT�JOUP�UIF�FOWJSPONFOU�
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4UPDL�DMBTT "WFSBHF�MJWF�
XFJHIU�	LH


4UPDL�VOJU�
FRVJWBMFOU��

7PMVNF�PG�VSJOF�
QFS�EBZ�	MJUSFT


7PMVNF�PG�VSJOF�
QFS�ZFBS�	MJUSFT
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(OGGET �� �

,AMB ��n�� ���

��$PSOGPSUI�BOE�4JODMBJS�	����
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�� 5FYUVSBM�HSPVQ�	'JHVSF��C
�Q���
�
� 74�����GPS�$MBZFZ��74�������GPS�'JOF�TJMUZ��74�������GPS�'JOF�MPBNZ��74�������GPS�$PBSTF�TJMUZ��74�����GPS�$PBSTF�MPBNZ�

��4BOEZ��*G�UIF�TPJM�IBT�B�IVNJD�PS�QFBUZ�UFYUVSBM�RVBMJ¾FS�	F�H��IVNJD�TJMUZ�DMBZ
�QFBUZ�TJMU�MPBN

�BEE�����PS�����
SFTQFDUJWFMZ�UP�UIF�74�TDPSF��/PUF�74�TDPSFT�DBOOPU�FYDFFE�B�WBMVF�PG���

�� 4PJM�TUSVDUVSF�°�*T�UIF�MBOE�NPTU�TVTDFQUJCMF�UP�B
�MFBDIJOH
�PS�C
�SVOPGG 
B
�-BOE�TVTDFQUJCMF�UP�MFBDIJOH�°�'MBU�MBOE�XJUI�MJUUMF�PS�OP�SVOPGG�	PWFSMBOE�¿PX


� 74�����GPS�1PPS�TPJM�TUSVDUVSF��74�������GPS�.PEFSBUFMZ�QPPS�TPJM�TUSVDUVSF��74�������GPS�.PEFSBUF�TPJM�TUSVDUVSF��
74�������GPS�.PEFSBUFMZ�HPPE�TPJM�TUSVDUVSF��74�����GPS�(PPE�TPJM�TUSVDUVSF�
C
�-BOE�TVTDFQUJCMF�UP�SVOPGG�°�(FOUMZ�VOEVMBUJOH�UP�SPMMJOH�BOE�IJMMZ�MBOE

� 74�����GPS�(PPE�TPJM�TUSVDUVSF��74�������GPS�.PEFSBUFMZ�HPPE�TPJM�TUSVDUVSF��74�������GPS�.PEFSBUF�TPJM�TUSVDUVSF��
74�������GPS�.PEFSBUFMZ�QPPS�TPJM�TUSVDUVSF��74�����GPS�1PPS�TPJM�TUSVDUVSF�

�� "NPVOU�BOE�GPSN�PG�GFSUJMJTFS�BOE�/�BQQMJFE
� 74�����JG�VTJOH�MJRVJE�GPMJBS�TQSBZT
�DPOEJUJPOFS
�PS�MPX�XBUFS�TPMVCMF
�TBMU�CBTFE�GFSUJMJTFST�JO�MPX�UP�NPEFSBUF�BNPVOUT��

*G�VTJOH�IJHIMZ�TPMVCMF
�HSBOVMBS�GPSNT�PG�/�BOE�GFSUJMJTFS
������LH�1�IB�ZS�BOE�PS������KG�.�HA�YR�ARE�APPLIED��74�������
JG�VTJOH�NPEFSBUFMZ�XBUFS�TPMVCMF�GFSUJMJTFST�JO�NPEFSBUF�BNPVOUT
�PS�BQQMZJOH���°���LH�1�IB�ZS�BOE�PS���°���LH�
/�IB�ZS�VTJOH�IJHIMZ�TPMVCMF
�TBMU�CBTFE�BOE�OJUSPHFOPVT�GFSUJMJTFST��74�����JG�VTJOH�IJHIMZ�XBUFS�TPMVCMF
�TBMU�CBTFE�
BOE�HSBOVMBS�OJUSPHFOPVT�GFSUJMJTFST�JO�IJHI�BNPVOUT�XIFSF������LH�1�IB�ZS�BOE�PS�������LH�/�IB�ZS�BSF�BQQMJFE�

�� 4UPDLJOH�SBUF�°�LH�MJWFXFJHIU�	-XU
�QFS�IB
� 74�����JG�UIF�-XU�JT���������LH�	����DPXT�
�IB��74�������JG�UIF�-XU�JT�������LH�	����DPXT
�IB��74�����JG�UIF�-XU�JT�������LH�

	��DPXT
�IB��74�������JG�UIF�-XU�JT�������LH�	����DPXT
�IB��74�����JG�UIF�-XU�JT���������LH�	����DPXT
�IB��<��BTTVNJOH�B�
DPX�PG�����LH�MJWFXFJHIU>



K>HJ6A�HD>A�6HH:HHB:CI

-%

XV
gW
dc

�h
Zf

jZ
hi
gV
i^d

c

7ii[iic[djC
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THE�VISUAL�SCORES��63	�FOR�THE�4EXTURAL�GROUP��3OIL�COLOUR��%ARTHWORMS��AND�0OTENTIAL�ROOTING�
DEPTH�FROM�THE�3OIL�3CORECARD��AND�THE�VISUAL�SCORES�FOR�2OOT�LENGTH�AND�ROOT�DENSITY��0ASTURE�
GROWTH��AND�0ASTURE�COLOUR�AND�GROWTH�RELATIVE�TO�URINE�PATCHES�FROM�THE�0LANT�3CORECARD��
!DD�ALSO�A�RANKING�SCORE�FOR�THE�CLAY�MINERALOGY�AND�THE�AMOUNT�AND�FORM�OF�FERTILISER�AND�
NITROGEN�APPLIED�PER�ANNUM��SEE�SCORECARD	��-ULTIPLY�THE�VISUAL�SCORES�BY�THE�WEIGHTING�FACTOR�
TO�GET�THE�63�RANKING��!DD�UP�ALL�THE�63�RANKINGS�TO�GET�THE�3OIL�#ARBON�)NDEX��!N�INCREASE�IN�
THE�3OIL�#ARBON�)NDEX�COMPARED�WITH�PREVIOUS�ASSESSMENTS�CAN�INDICATE�#�SEQUESTRATION�

($�L_ikWb�_dZ_YWjehi�je�Wii[ii�j^[�fej[dj_Wb�\eh�
YWhXed�i[gk[ijhWj_ed

?cfehjWdY[I
5)&�".06/5�0'�$�JO�B�TPJM���$�JOQVUT�°�$�MPTTFT��$BSCPO�JOQVUT�BOE�MPTTFT�BSF�JO�FRVJMJCSJVN�
XJUI�TPJM�UFNQFSBUVSF
�NPJTUVSF
�NJOFSBMPHZ
�ESBJOBHF�TUBUVT
�EFDPNQPTJUJPO�SBUFT
�MFBDIJOH
�
WPMBUJMJTBUJPO
�GBSNJOH�TZTUFNT
�BOE�TPJM�BOE�QBTUVSF�NBOBHFNFOU��8JUI�UIF�FYDFQUJPO�PG�
UIF�MBTU�UISFF
�NPTU�PG�UIFTF�HPWFSOJOH�GBDUPST�SFNBJO�GBJSMZ�DPOTUBOU
�QSPWJEJOH�B�QPUFOUJBM�
TUFBEZ� TUBUF� JO� UIF� DBSCPO�DBSSZJOH� DBQBDJUZ� PG� UIF� TPJM�� 5IF� FRVJMJCSJVN� DBO
� IPXFWFS
�
TXJOH�UPXBSET�JODSFBTJOH�TPJM�$�CZ�JODSFBTJOH�UIF�JOQVU�PG�SFMBUJWFMZ�TUBCMF�GPSNT�PG�DBSCPO�
UISPVHI�BEPQUJOH�BQQSPQSJBUF�GBSN�NBOBHFNFOU�QSBDUJDFT��"�TPJM�JT�DBSCPO�QPTJUJWF�JG�UIF�
BNPVOU�PG�$�TFRVFTUFSFE�	J�F��BEEFE�BOE�IFME
�JT�HSFBUFS�UIBO�UIF�BNPVOU�PG�$�MPTU�UISPVHI�
EFDPNQPTJUJPO�	CZ�PYJEBUJPO�BOE�NJOFSBMJTBUJPO

�MFBDIJOH�BOE�WPMBUJMJ[BUJPO��"�TPJM�JT�DBSCPO�
OFVUSBM� JG�UIF�UPUBM�TPJM�$�JT�BU�TUFBEZ�TUBUF
� J�F��$�JOQVUT�FRVBM�PVUQVUT�BOE�UIF�UPUBM�$�JT�
OFJUIFS�JODSFBTJOH�OPS�EFDSFBTJOH��"�TPJM�JT�DBSCPO�OFHBUJWF�JG�UIF�UPUBM�TPJM�$�JT�EFDSFBTJOH
�
J�F��$�JOQVUT�BSF�MFTT�UIBO�$�MPTTFT��'BSNFST�DBO�SFEVDF�UIFJS�FDPMPHJDBM�BOE�DBSCPO�GPPUQSJOU�
BOE�´HSPXµ�UIFJS�TPJMT�CZ�TFRVFTUFSJOH�TJHOJ¾DBOU�BNPVOUT�PG�$�UISPVHI�FOTVSJOH�UIFJS�GBSN�
NBOBHFNFOU�QSBDUJDFT�BOE�TPJMT�BSF�$�QPTJUJWF��5IF�TFRVFTUSBUJPO�PG�TPJM�$�JNQSPWFT�TPJM�
QIZTJDBM
� DIFNJDBM� BOE� CJPMPHJDBM� QSPQFSUJFT� BOE� QSPDFTTFT
� BOE� SFEVDFT� BHSJDVMUVSFµT�
DPOUSJCVUJPO�UP�$0��FNJTTJPOT
�QSPWJEJOH�B�DPTU�FGGFDUJWF�TUSBUFHZ�UP�IFMQ�NJUJHBUF�DMJNBUF�
DIBOHF��*O�BEEJUJPO
�$�DSFEJUT�HBJOFE�DBO�IFMQ�PGG�TFU�HSFFO�IPVTF�HBT�FNJTTJPOT�

5IF�EZOBNJDT�PG�TPJM�DBSCPO�BOE�XIFUIFS�B�GBSN�JT� MJLFMZ�UP�CF�DBSCPO�QPTJUJWF
�DBSCPO�
OFVUSBM� PS� DBSCPO� OFHBUJWF� DBO� CF� SPVHIMZ� FTUJNBUFE� GSPN� UIF� DMBZ� NJOFSBMPHZ
� GPVS�
JOEJDBUPST�PG�TPJM�RVBMJUZ
�UISFF�JOEJDBUPST�PG�QMBOU�QFSGPSNBODF
�BOE�GSPN�UIF�BNPVOU�BOE�
GPSN�PG�GFSUJMJTFS�BOE�OJUSPHFO�BQQMJFE
�BT�EFTDSJCFE�CFMPX�
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"�DBSCPO�QPTJUJWF�TPJM�XJUI�HPPE�TPJM�
DPMPVS�DPNQBSFE�XJUI�UIF�GFODFMJOF
�
HPPE�QPUFOUJBM�SPPUJOH�EFQUI
�QBTUVSF�
HSPXUI
�QBTUVSF�DPMPVS�BOE�HSPXUI�
DPNQBSFE�XJUI�VSJOF�QBUDIFT
�
NPEFSBUFMZ�HPPE�FBSUIXPSN�OVNCFST
�
SPPU�MFOHUI�BOE�SPPU�EFOTJUZ
�BOE�
DBSCPO�GSJFOEMZ�GPSNT�PG�OJUSPHFO�
BQQMJFE�BOOVBMMZ�JO�MPX�BNPVOUT�

EA6I:�*&��9WhXed�d[kjhWb�ie_b

"�DBSCPO�OFVUSBM�TPJM�XJUI�NPEFSBUF�TPJM�
DPMPVS�DPNQBSFE�XJUI�UIF�GFODFMJOF
�
NPEFSBUF�FBSUIXPSN�OVNCFST
�
QPUFOUJBM�SPPUJOH�EFQUI
�QBTUVSF�HSPXUI
�
QBTUVSF�DPMPVS�BOE�HSPXUI�DPNQBSFE�
XJUI�VSJOF�QBUDIFT
�NPEFSBUFMZ�
QPPS�SPPU�MFOHUI�BOE�SPPU�EFOTJUZ
�
BOE�NPEFSBUF�BNPVOUT�PG�HSBOVMBS�
OJUSPHFOPVT�QSPEVDUT�BQQMJFE�BOOVBMMZ�
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4PJM�UFYUVSF�	Q���
�DBO�QSPWJEF�B�SPVHI�JOEJDBUJPO�PG�UIF�QPUFOUJBM�GPS�$�TFRVFTUSBUJPO�JO�
UIF�TPJM��5IF�HSFBUFS� UIF�DMBZ�DPOUFOU
� UIF�HSFBUFS� UIF�TVSGBDF�BSFB�BOE�TVSGBDF�DIBSHF
�
BOE� UIFSFGPSF� UIF�HSFBUFS� UIF�BCJMJUZ�PG�TPJM�$� UP�CPOE� UP� UIF�TPJM�BT�TUBCMF�PSHBOP�DMBZ�
DPNQMFYFT
�XIJDI�FOBCMFT�UIF�BNPVOU�PG�TPJM�$�UP�JODSFBTF��*O�BEEJUJPO
�DMBZ�QBSUJDMFT�BSF�
����N�BOE�BMMPX�TPJM�$�UP�CF�PDDMVEFE�JO�NJDSPQPSFT�TNBMM�FOPVHI�UP�QIZTJDBMMZ�QSPUFDU�JU�
GSPN�NJDSPCJBM�EFDPNQPTJUJPO�

$MBZ� NJOFSBMPHZ� 	TFF� TDPSFDBSE
� Q�� ��
� DBO� IBWF� B� TJHOJ¾DBOU� JO¿VFODF� PO� UIF� TPJMµT�
BCJMJUZ�UP�TFRVFTUFS�$��"MMPQIBOJD�4PJMT�	.PMMJD�"OEPTPMT
�GPSNFE�GSPN�WPMDBOJD�BTI�BOE�
QBSFOU�NBUFSJBMT�VOEFS�IJHI�SBJOGBMM�BSF�EPNJOBUFE�CZ�'F���"M�IZESPYJEFT�BOE�BMVNJOP�
TJMJDBUF�DMBZ�NJOFSBMT�	BMMPQIBOF
�JNPHPMJUF
�GFSSJIZESJUF
��5IFTF�NJOFSBMT�BSF�BNPSQIPVT�
	QPPSMZ� DSZTUBMMJOF
�XJUI�B�WFSZ�TNBMM�QBSUJDMF�TJ[F�BOE�B�IJHI�TQFDJ¾D�TVSGBDF�BSFB�BOE�
BT�B�DPOTFRVFODF�BSF�BCMF�UP�TUSPOHMZ�CPOE�UP�BOE�BETPSC�PSHBOJD�$��5IJT�FOBCMFT�UIFTF�
TPJMT�UP�TFRVFTUFS�TPJM�$�NPSF�SFBEJMZ�UIBO�NPTU�PUIFS�TPJMT��"MMPQIBOJD�TPJMT�XJUI�B�HPPE�
QPUFOUJBM�SPPUJOH�EFQUI�VOEFS�QBTUVSF�DPOUBJO�BCPVU�����U�$�IB�JO�UIF�UPQ���N
�PG�XIJDI�
����U�$�IB�	���QFSDFOU
�PDDVS�JO�UIF�VQQFS�����NN
�BOE����U�$�IB�	���QFSDFOU
�CFUXFFO�
����BOE������NN��$PNQBSF�UIJT�XJUI�OPO�BMMPQIBOJD�TPJMT�CFMPX�

4PJMT� XJUI� B� IJHI� QSPQPSUJPO� PG� BNPSQIPVT� 	QPPSMZ� DSZTUBMMJOF
� BMVNJOP�TJMJDBUF� DMBZ�
NJOFSBMT�IBWF�B�IJHI�BOJPO�TUPSBHF�DBQBDJUZ�	"4$
�XIJMF�TPJMT�EPNJOBUFE�CZ�DSZTUBMMJOF�
BMVNJOP�TJMJDBUF�DMBZT�IBWF�B�MPX�"4$��5IF�"4$�DBO�UIFSFGPSF�QSPWJEF�B�VTFGVM�JOEJDBUJPO�
PG�UIF�QSPQPSUJPO�BOE�HFOFSBM�UZQF�PG�DMBZ�NJOFSBMT�QSFTFOU�BOE�DBO�CF�VTFE�UP�CSPBEMZ�
EFTDSJCF�UIF�DMBZ�NJOFSBMPHZ�PG�UIF�TPJM��5IF�"4$�JT�BMTP�DPNNPOMZ�SFQPSUFE�PO�NPTU�TPJM�
UFTUT
�BOE�TP�GBSNFST�XJMM�IBWF�UIF�JOGPSNBUJPO�SFRVJSFE�UP�TDPSF�UIJT�JOEJDBUPS
�BT�EF¾OFE�
JO�UIF�TDPSJOH�QSPUPDPM�PO�Q�����

4PJM�DPMPVS�DPNQBSFE�XJUI�UIBU�VOEFS�UIF�GFODFMJOF�	Q����
�DBO�QSPWJEF�B�SPVHI�JOEJDBUJPO�
PG�UIF�BNPVOU�PG�PSHBOJD�NBUUFS�BOE�IVNVT�JO�UIF�TPJM�°�CZ�BOE�MBSHF
�UIF�EBSLFS�UIF�DPMPVS
�
UIF�HSFBUFS�UIF�BNPVOU�PG�PSHBOJD�NBUUFS�BOE�IVNVT�BOE�UIFSFGPSF�UIF�IJHIFS�UIF�BNPVOU�
PG�$�QSFTFOU�	'JH���
�Q����
��8JUI�UIF�FYDFQUJPO�PG�QPPSMZ�BFSBUFE�BOE�TBUVSBUFE�TPJMT
�B�
QBMJOH� JO�TPJM� DPMPVS�DBO� JOEJDBUF�B�EFDMJOF� JO�PSHBOJD�NBUUFS�BOE�IVNVT�BOE� UIFSFGPSF�
MPXFS�BNPVOUT�PG�TPJM�$�

&BSUIXPSNT�	Q����
�°�0SHBOJD�NBUUFS
�IVNVT�BOE�EFBE�BOE�MJWJOH�TPJM�PSHBOJTNT
�BMM�NBKPS�
GPSNT�PG�DBSCPO
�QSPWJEF�UIF�QSJNBSZ�GPPE�TPVSDF�GPS�TPJM�MJGF��5IF�OVNCFS�PG�FBSUIXPSNT�
BOE�TPJM�PSHBOJTNT�BSF�UIFSFGPSF�HPWFSOFE�CZ�UIF�GPPE�TVQQMZ
�J�F��UIF�BNPVOU�PG�PSHBOJD�
NBUUFS
�IVNVT
�BOE�EFBE�BOE�MJWJOH�TPJM�PSHBOJTNT�QSFTFOU��)JHI�OVNCFST�PG�FBSUIXPSNT�
BOE�PUIFS�TPJM�PSHBOJTNT�DBO�POMZ�CF�TVQQPSUFE�CZ�B�MBSHF�GPPE�TVQQMZ
�XIJDI�JOEJDBUFT�
IJHI�BNPVOUT�PG�$��)JHI�OVNCFST�PG�FBSUIXPSNT�BMTP�JOHFTU�DPOTJEFSBCMF�QMBOU�NBUFSJBM
�
CVJMEJOH�VQ�TPJM�$�MFWFMT�CZ�DPOWFSUJOH�JU�UP�NPSF�TUBCMF�PSHBOJD�DPNQPVOET�CPOEFE�UP�DMBZ�
QBSUJDMFT��*O�BEEJUJPO
�UIFZ�JODSFBTF�UIF�EFQUI�PG�UPQTPJM�CZ�UIF�EFQPTJUJPO�PG�XPSN�DBTUT�
BOE�CJPUVSCBUJPO�
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%FFQ� CVSSPXJOH� FBSUIXPSNT� 	TVDI� BT� UIF� "QPSFDUPEFB� MPOHB
� DBO� BMTP� SFMPDBUF� BOE�
EFQPTJU� DPOTJEFSBCMF� BNPVOUT� PG� QMBOU� SFTJEVF
� IVNVT� BOE� PUIFS� GPSNT� PG� DBSCPO� BU�
EFQUI��&BSUIXPSNT�DBO�UIFSFGPSF�TJHOJ¾DBOUMZ�JODSFBTF�DBSCPO�MFWFMT�BU�EFQUI�BOE�IFODF�
UIF�TFRVFTUSBUJPO�PG�TPJM�DBSCPO��4PJMT�BSF�BMTP�MFTT�XFMM�BFSBUFE�BOE�IBWF�GFXFS�NJDSPCFT�
BU�EFQUI�BOE�TP�PSHBOJD�DBSCPO�JT�NPSF�QSPUFDUFE�BOE�BCMF�UP�CVJME�VQ�CFDBVTF�JU�JT�MFTT�
MJLFMZ�UP�CF�PYJEJTFE�BOE�NJOFSBMJTFE�

1PUFOUJBM�SPPUJOH�EFQUI�	Q����
�BOE�UIF�3PPU�MFOHUI�BOE�SPPU�EFOTJUZ�	Q����
�DBO�BMTP�QSPWJEF�
B�HPPE�JOEJDBUJPO�PG�UIF�QPUFOUJBM�GPS�$�TFRVFTUSBUJPO�JO�UIF�TPJM��3PPUT�BSF�DPNQSJTFE�PG�
BQQSPYJNBUFMZ����QFSDFOU�DBSCPO�BOE�BT�TVDI�DBO�QPUFOUJBMMZ�BEE�B�TJHOJ¾DBOU�BNPVOU�PG�
$�UP�UIF�TPJM�CZ�UIFJS�DZDMF�PG�HSPXUI�BOE�EFDPNQPTJUJPO��.PSFPWFS
� SPPUT�TFDSFUF� MBSHF�
BNPVOUT�PG�SPPU�FYVEBUFT�UIBU�BSF�BMTP�IJHI�JO�$��4PJMT�XJUI�B�HPPE�SPPU�MFOHUI�BOE�SPPU�
EFOTJUZ�BOE�B�HPPE�QPUFOUJBM�SPPUJOH�EFQUI�DBO�UIFSFGPSF�DPOUSJCVUF�TVCTUBOUJBM�BNPVOUT�
PG�$�UP�OPU�POMZ�UIF�UPQTPJM�CVU�BMTP�UP�UIF�TVCTPJM��4P
�XIFO�BTTFTTJOH�UIF�BNPVOU�PG�$�
BDUVBMMZ�TFRVFTUFSFE�CZ�UIF�TPJM
�JU�JT�JNQPSUBOU�UP�BTTFTT�UIF�BNPVOU�PG�$�JO�UIF�QPUFOUJBM�
SPPUJOH�[POF�SBUIFS�UIBO�JO�BO�BSCJUSBSZ�TIBMMPX�EFQUI�TVDI�BT�UIF�VQQFS�����NN�PG�TPJM
�
BT�BEPQUFE�CZ�UIF�,ZPUP�1SPUPDPM�

0SUIJD�(MFZ�4PJMT� 	&VUSJD�(MFZTPMT
�XJUI�B�NPEFSBUF�QPUFOUJBM� SPPUJOH�EFQUI�PG�����NN�
DPOUBJO�BCPVU�����UPOOFT�$�IB
�PG�XIJDI�����U�$�IB�	���QFSDFOU
�PDDVS�JO�UIF�VQQFS�����
NN
�BOE���� U�$�IB� 	���QFSDFOU
�PDDVS�CFUXFFO�����BOE�����NN�� 'MVWJBM�3FDFOU�4PJMT�
	&VUSJD�'MVWJTPMT
�XJUI�B�HPPE�SPPUJOH�EFQUI�DPOUBJO�BCPVU�����U�$�IB�JO�UIF�UPQ���N
�PG�
XIJDI�����U�$�IB�	���QFSDFOU
�PDDVS�JO�UIF�VQQFS�����NN
�BOE����U�$�IB�	���QFSDFOU
�PDDVS�
CFUXFFO�����BOE� �����NN��5IF�EFFQFS� TFBUFE�$
�XIJMF� TJHOJ¾DBOU
� JT� BMTP�QPUFOUJBMMZ�
NPSF�TUBCMF�UIBO�UIF�TIBMMPXFS�PDDVSSJOH�$�BOE�OFFET�UP�CF�UBLFO�JOUP�DPOTJEFSBUJPO�JO�
BOZ�DBSCPO�BDDPVOUJOH�BOE�FNJTTJPOT�USBEJOH�TDIFNF�

1BTUVSF�HSPXUI�	Q����
�QSPWJEFT�B�GVSUIFS�JOEJDBUJPO�UIBU�TPJM�$�JT�JODSFBTJOH
�EFDSFBTJOH�
PS�BU�TUFBEZ�TUBUF��5IF�HSFBUFS�UIF�ESZ�NBUUFS�QSPEVDUJPO
�UIF�HSFBUFS�UIF�SPPU�BOE�TIPPU�
NBTT
�BOE�UIFSFGPSF�UIF�HSFBUFS�UIF�$�JOQVU�GSPN�UIF�SPPU�TZTUFN�BOE�UIF�EFDPNQPTJUJPO�
PG�UIF�BEEJUJPOBM�TVSGBDF�MJUUFS�BOE�BOJNBM�EVOH��"�GBSN�HSPXJOH����UPOOFT�PG�ESZ�NBUUFS�
	%.
�IB�ZS�XJUI�B�TIPPU�SPPU�SBUJP�PG�����BEET�TJNJMBS�BNPVOUT�PG�QMBOU�NBUFSJBM� UP�UIF�
TPJM
�PG�XIJDI����QFSDFOU�PS�����U�IB�ZS�JT�DBSCPO��"QQSPYJNBUFMZ�����U�$�IB�ZS�JT�BEEFE�
UP�UIF�TPJM�GSPN�UIF�SPPUT�BOE�����U�$�IB�ZS�GSPN�QMBOU�MJUUFS
�BTTVNJOH����QFSDFOU�QBTUVSF�
VUJMJTBUJPO�� "� GVSUIFS� ���� U� $�IB�ZS� JT� BEEFE� GSPN�BOJNBM� FYDSFUB
�NBLJOH� B� UPUBM� JOQVU�
PG������U�$�IB�ZS��0G�UIJT
�BQQSPYJNBUFMZ������U�$�IB�ZS�JT�JODPSQPSBUFE�BT�TPJM�$��"�GBSN�
HSPXJOH� KVTU����U�%.�IB�ZS�BEET�B�UPUBM� JOQVU�PG�����U�$�IB�ZS
�PG�XIJDI�BQQSPYJNBUFMZ�
�����U�$�IB�ZS�JT�JODPSQPSBUFE�BT�TPJM�$
����QFSDFOU�MFTT�UIBO�UIF�IJHIFS�QSPEVDJOH�GBSN��
8IJMF�NVDI�PG�UIJT�JT�NJOFSBMJTFE
�B�TNBMM�BNPVOU�DBO�CF�TFRVFTUFSFE�BOOVBMMZ
�CVJMEJOH�
VQ�PWFS�UJNF
�QBSUJDVMBSMZ�JG�UIF�QBTUVSF�JT�OPU�PWFSTUPDLFE
�IBT�HPPE�SFTJEVBM�MFWFMT
�SPPU�
MFOHUI�EFOTJUZ
�BOE�QPUFOUJBM�SPPUJOH�EFQUI
�BOE�UIF�TPJM�JT�BMMPQIBOJD�XJUI�HPPE�TPJM�MJGF�
BOE�EPFTOµU�SFDFJWF�IJHI�BQQMJDBUJPOT�PG�TBMU�CBTFE�OJUSPHFOPVT�QSPEVDUT��*O�BEEJUJPO
�UIF�
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NJDSPCJBM�EFDPNQPTJUJPO�PG�SPPUT
�QMBOU�MJUUFS
�BOE�EVOH�QSPEVDFT�SBQJEMZ�EFDPNQPTBCMF�
	MBCJMF

� TMPXMZ� EFDPNQPTBCMF� 	NPEFSBUFMZ� TUBCMF

� BOE� SFDBMDJUSBOU� 	TUBCMF
� GPSNT� PG�
PSHBOJD�$�JODMVEJOH�"MLZM�$
�UIF�MBUUFS�UXP�GPSNT�PG�XIJDI�DBO�BDDVNVMBUF�JO�UIF�TPJM�

8IJMF�$�JOQVUT�BSF�JO¿VFODFE�JO�QBSU�CZ�UIF�GBDUPST�MJTUFE�BCPWF
�CPUI�$�JOQVUT�BOE�$�MPTTFT�
	UIF�MBUUFS�EFUFSNJOFE�CZ�UIF�EFDPNQPTJUJPO�SBUF�PG�PSHBOJD�$
�BSF�HPWFSOFE�CZ�UIF�TPJM�
MJGF
�Q)
�TPJM�NPJTUVSF
�BOE�TPJM�BOE�BJS�UFNQFSBUVSF��4PJM�NPJTUVSF�BOE�UFNQFSBUVSF�BSF�CZ�
BOE�MBSHF�DPOTUBOU�PWFS�UJNF
�BOE�XPVME�UIFSFGPSF�QSPNPUF�B�TUFBEZ�TUBUF�XIFSF�$�MPTTFT�
FRVBMMFE�$� JOQVUT
� QSPWJEFE� UIF�PUIFS� GBDUPST� JO¿VFODJOH�$� JOQVUT�XFSF� BMTP� DPOTUBOU��
)PXFWFS
�JODSFBTJOH�ESZ�NBUUFS�QSPEVDUJPO�CZ�JODSFBTJOH�QBTUVSF�HSPXUI
�BOE�EFWFMPQJOH�
UIPTF�GBDUPST�UIBU�QSPNPUF�$�TFRVFTUSBUJPO�BMM�XPSL�DPMMFDUJWFMZ�UP�JODSFBTF�UIF�JOQVU�PG�
$
� UIVT�BMMPXJOH� UIF�BNPVOU�PG�$� JO� UIF�TPJM� UP� JODSFBTF��$MJNBUF�DIBOHF�XPVME�IBWF�B�
TJHOJ¾DBOU�FGGFDU�PO�TPJM�NPJTUVSF�BOE�TPJM�BOE�BJS�UFNQFSBUVSF
�BOE�XPVME�UIFSFGPSF�BMUFS�
UIF�EZOBNJDT�PG�UIF�BNPVOU�PG�$�BEEFE�BOE�MPTU��$BSCPO�TFRVFTUSBUJPO�XPVME�JODSFBTF�JO�
UIPTF�BSFBT�UIBU�CFDBNF�XFUUFS�BOE�XBSNFS
�BOE�EFDSFBTF�JO�UIF�ESJFS
�DPMEFS�BSFBT�

1BTUVSF� DPMPVS� BOE� HSPXUI� SFMBUJWF� UP� VSJOF� QBUDIFT� 	Q�� ��
DBO� QSPWJEF� BO� BEEJUJPOBM�
JOEJDBUJPO�PG�UIF�QPUFOUJBM�PG�UIF�TPJM�UP�TFRVFTUFS�PS�MPTF�$��'JSTU
�QPPS�HSPXUI�BOE�ZFMMPX�
QBTUVSF� SFMBUJWF� UP�VSJOF�QBUDIFT� JOEJDBUF� UIF�/�BOE�4�DZDMF�IBT�CSPLFO�EPXO�CFDBVTF�
UIF� BNPVOU� PG� IVNVT� BOE� UIF� OVNCFS� BOE� BDUJWJUZ� PG� TPJM� PSHBOJTNT� SFTQPOTJCMF� GPS�
OVUSJFOU�SFUFOUJPO
�UVSOPWFS�BOE�TVQQMZ�IBWF�CFFO�EFHSBEFE��5IF�JOQVU�PG�TPJM�$�EFDMJOFT�
BT�B�DPOTFRVFODF�DBVTJOH�B�OFU�MPTT�PG�$��4FDPOE
�UIF�TUSPOH�HSPXUI�PG�HSBTT�JO�UIF�VSJOF�
QBUDIFT�BMTP�JOEJDBUFT�UIF�EJTTPMVUJPO�BOE�MPTT�PG�B�TJHOJ¾DBOU�BNPVOU�PG�$�CZ�UIF�IJHI�
DPODFOUSBUJPO�PG�/�JO�UIF�VSJOF�QBUDI�	TFF�CFMPX
�

"NPVOU�BOE� GPSN�PG� GFSUJMJTFS�BOE�OJUSPHFO�BQQMJFE� UP�QBTUPSBM�TPJMT� 	TFF�TDPSFDBSE
�Q��
��
�DBO�IBWF�B�TJHOJ¾DBOU�FGGFDU�PO�TPJM�DBSCPO�MFWFMT��4PNF�GPSNT�PG�GFSUJMJTFS�BSF�NPSF�
CJPMPHJDBMMZ� BOE� DBSCPO� GSJFOEMZ� UIBO� PUIFST�� 'PS� FYBNQMF
� TFSQFOUJOF� TVQFS
� EJDBMDJVN�
QIPTQIBUF
� MJNF� QSPEVDUT
� EPMPNJUF
� HZQTVN
� IVNBUFT
� PSHBOJD� DPNQPTU
� WFSNJDBTUT
�
XPSN�MFBDIBUFT
�BOJNBM�NBOVSFT
�BOE�TFBXFFE�CBTFE�GFSUJMJTFST
�FUD�
�BSF�NPSF�CJPMPHJDBMMZ�
GSJFOEMZ�BOE�IBWF�B�HSFBUFS�TPJM�DPOEJUJPOJOH�FGGFDU�UIBO�NBOZ�PUIFS�QSPEVDUT��5IFTF�DBO�CF�
EFTDSJCFE�BT�´TNBSUµ�DPOEJUJPOFS�GFSUJMJTFST
�J�F��UIFZ�QSPWJEF�UIF�OVUSJFOUT�SFRVJSFE�CZ�UIF�
QMBOU�BOE�JO�B�GPSN�UIBU�QSPNPUFT�TPJM�MJGF��8IFO�VTFE�JO�DPOKVODUJPO�XJUI�PUIFS�BEEJUJWFT
�
JODMVEJOH�DBSCPIZESBUFT
�TBMU
�DBMDJVN�BOE�LFZ�USBDF�FMFNFOUT
�BOE�XIFO�DPNCJOFE�XJUI�
HPPE�TPJM�BOE�QBTUVSF�NBOBHFNFOU�QSBDUJDFT
�HPPE�QBTUVSF�QSPEVDUJPO
�QBTUVSF�RVBMJUZ�
BOE�TPJM�$�MFWFMT�DBO�CF�TVTUBJOFE�BOE�JODSFBTFE�PWFS�UIF�MPOH�UFSN�

5IF� QMBOU� DPOWFSUT� $0�� JO� UIF� BUNPTQIFSF� JOUP� EJTTPMWFE� PSHBOJD� DBSCPO� 	%0$
� J�F��
MJRVJE�TVHBS
�CZ�QIPUPTZOUIFTJT� JO� UIF� MFBWFT�PG� UIF�QMBOU��5IF�EJTTPMWFE� MJRVJE�DBSCPO�
JT�TVCTFRVFOUMZ�USBOTQPSUFE� JO�UIF�TBQ�UISPVHI�UIF�SPPUT�UP�UIF�TPJM�BDSPTT�B�NJDSPCJBM�
´CSJEHFµ�GPSNFE�CZ�UIF�NZDPSSIJ[BM�GVOHJ��5IJT�QSPWJEFT�B�DPOTUBOU�¿PX�PG�$�UP�UIF�TPJM�BOE�
BU�UIF�TBNF�UJNF�GFFET�UIF�NJDSPCFT�	NZDPSSIJ[BM�GVOHJ�BOE�CBDUFSJB
�BUUBDIFE�UP�UIF�SPPUT�
BOE�JO�UIF�TPJM��5IF�NJDSPCFT�JO�UVSO�QSPWJEF�NBDSP�OVUSJFOUT�	TVDI�BT�1
�PSHBOJD�/�BOE�
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$B

�USBDF�FMFNFOUT�	;O
�#
�BOE�$V

�BOE�QMBOU�HSPXUI�IPSNPOFT�UP�UIF�QMBOU�JO�FYDIBOHF�
GPS�UIF�TVHBS
�B�QSPDFTT�LOPXO�BT�´CJEJSFDUJPOBM�¿PXµ��5IF�TVQQMZ�PG�OVUSJFOUT�TUJNVMBUFT�
QMBOU�HSPXUI
�XIJDI� JO� UVSO� JODSFBTFT� UIF�QIPUPTZOUIFUJD� TVQQMZ�PG� MJRVJE�$� UP� UIF� TPJM�
BOE� TPJM� NJDSPCFT
� JODSFBTJOH� UIF� QPQVMBUJPO� PG� TPJM� NJDSPCFT�� .ZDPSSIJ[BM� SPPUT� DBO�
USBOTGFS�BT�NVDI�BT����UJNFT�NPSF�DBSCPO�UP�UIF�TPJM�UIBO�DBO�OPO�NZDPSSIJ[BM�SPPUT��5IF�
%0$�OPU�VTFE�EJSFDUMZ�CZ�UIF�TPJM�NJDSPCFT�JT�DPOWFSUFE�UISPVHI�UIF�QSPDFTT�PG�NJDSPCJBM�
IVNJ¾DBUJPO�UP�IVNVT
�XIJDI�JT�B�SFMBUJWFMZ�TUBCMF�GPSN�PG�DBSCPO��6Q�UP����QFSDFOU�PG�%0$�
DBO�CF�IVNJ¾FE�JG�UIFSF�JT�TVG¾DJFOU�NJDSPCJBM�EJWFSTJUZ�BOE�UIF�SJHIU�GVOHBM�NFUBCPMJUFT�
	JODMVEJOH�BNJOP�BDJET
�BOE�FO[ZNFT�BSF�QSFTFOU��4PJM�NJDSPCFT
�JODMVEJOH�BDUJOPNZDFUFT�
BOE�NZDPSSIJ[BM�GVOHJ
�BMTP�QMBZ�BO�JNQPSUBOU�SPMF�JO�UIF�EFDPNQPTJUJPO�PG�PSHBOJD�NBUUFS�
UP�IVNVT��.ZDPSSIJ[BM� GVOHJ�EFDPNQPTF�PSHBOJD�NBUUFS�UP� GPSN�HMPNBMJO
�BO� JNQPSUBOU�
TUBCMF�PSHBOJD�DPNQPVOE�UIBU�DBO�DPNQSJTF����QFSDFOU�PS�NPSF�PG�UIF�IVNVT�GSBDUJPO�JO�
QBTUPSBM�TPJMT�

.ZDPSSIJ[BM�GVOHJ�BOE�CBDUFSJB
�JODMVEF�UIPTF�GPSNJOH�UIF�NJDSPCJBM�CSJEHF�CFUXFFO�UIF�
TPJM�BOE�UIF�QMBOU�SPPUT�BSF�TUSPOHMZ�JOIJCJUFE�CZ�FYDFTTJWF�TPJM�EJTUVSCBODF�BOE�IJHI�MFWFMT�
PG�XBUFS�TPMVCMF
�TBMU�CBTFE�GPSNT�PG�/�BOE�1��$VMUJWBUJPO�BOE�UIF�BQQMJDBUJPO�PG�IJHI�MFWFMT�
PG�NPOP�BNNPOJVN�QIPTQIBUF�	."1

�EJ�BNNPOJVN�QIPTQIBUF�	%"1

�TVQFSQIPTQIBUF
�
VSFB
�BOE�BOIZESPVT�BNNPOJB�TVQQSFTT�BOE�EJTSVQU�UIF�NZDPSSIJ[BM�DPMPOJ[BUJPO�PG�QMBOU�
SPPUT�BOE�UIVT�UIF�NJDSPCJBM�CSJEHF
�SFEVDJOH�UIF�QIPUPTZOUIFUJD�SBUF�CZ�VQ�UP����QFSDFOU�
BOE
�BT�B�SFTVMU
�TJHOJ¾DBOUMZ�SFEVDJOH�$�¿PX�UP�UIF�TPJM�BOE�JUT�IVNJ¾DBUJPO�UP�IVNVT��
$POWFSTFMZ
�BQQSPQSJBUFMZ�NBOBHFE�GBSNMBOE�QSPNPUFT�DBSCPO�TFRVFTUSBUJPO�CZ�BMMPXJOH�
UIF�MJRVJE�DBSCPO�QBUIXBZ�UP�GVODUJPO��

.PSFPWFS
�XIJMF�OJUSPHFO�QSPNPUFT�QBTUVSF�HSPXUI
�BOE�UIFSFGPSF�UIF�JOQVU�PG�$�JOUP�UIF�
TPJM
�DFSUBJO�GPSNT�PG�/�BSF�NPSF�FGGFDUJWF�BU�TFRVFTUFSJOH�$��'PS�FYBNQMF
�NPSF�TPJM�$�JT�
TFRVFTUFSFE�XIFO�VTJOH�/�BQQMJFE�JO�UIF�GPSN�PG� GPMJBS�TQSBZT
�BNNPOJVN�OJUSBUF
�BOE�
CJP�GSJFOEMZ�OJUSPHFOPVT�QSPEVDUT�UIBU�DPOUBJO�B�GPSN�PG�PSHBOJD�$�BOE�DBSCPIZESBUFT�TVDI�
BT�IVNBUFT�	F�H�
�BNNPOJVN�IVNBUF
�IVNJD�GVMWJD�BDJET
�UIBO�XIFO�VTJOH�NBOZ�PUIFS�
GPSNT�PG�/�

5IF�BQQMJDBUJPO�PG�GSFRVFOU�BOE�IJHI�SBUFT�PG�TPMVCMF�HSBOVMBS�GPSNT�PG�/�BOE�IJHI�BOBMZTJT�
OJUSPHFOPVT�GFSUJMJTFST�UP�CPPTU�ESZ�NBUUFS�QSPEVDUJPO�
J
� QSPNPUFT�UIF�WFHFUBUJWF�HSPXUI�PG� UIF�TIPPUT�SFMBUJWF�UP� UIF�SPPUT�BOE�DSFBUFT� MB[Z�

QMBOUT
�FODPVSBHJOH�B�TIBMMPX�SPPU�TZTUFN��5IF�TVCTFRVFOU�JODSFBTF�JO�UIF�TIPPU�SPPU�
SBUJP�SFTVMUT�JO�B�TJHOJ¾DBOU�SFEVDUJPO�JO�$�JOQVU�JOUP�UIF�TPJM�CFDBVTF�TIPPUT�DPOUSJCVUF�
��UJNFT�MFTT�$�UIBO�SPPUT�EP�

JJ
� QSPEVDFT�´XBUFSZµ�QBTUVSF�XJUI�B�MPXFS�ESZ�NBUUFS�DPOUFOU�BOE�B�MPXFS�DPODFOUSBUJPO�
PG�$�JO�UIF�TIPPUT�BOE�SPPUT
�BEEJOH�MFTT�$�UP�UIF�TPJM�PO�EFDPNQPTJUJPO�

JJJ
� MFBET�UP�UIF�EJTTPMVUJPO�PG�TPJM�$
�JODMVEJOH�IVNVT
�CZ�QSPWJEJOH�TPJM�NJDSPCFT�	XIJDI�
IBWF�B�OBSSPX�$�/�SBUJP�PG����°���
�XJUI�BO�PWFSTVQQMZ�PG�/��5IJT�FOBCMFT�UIF�NJDSPCFT�
UP�NFFU�UIFJS�OVUSJUJPOBM�/�SFRVJSFNFOUT�UP�DPOUJOVF�NJOFSBMJTJOH�PSHBOJD�GPSNT�PG�$�
UIBU�IBWF�B�XJEF�$�/�SBUJP�PG������PS�MFTT�
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JW
� DBVTFT� UIF� /� FOSJDINFOU� PG� VSJOF� BOE� UIF� TVCTFRVFOU� NJOFSBMJTBUJPO� PG� TPJM� $� CZ�
TUJNVMBUJOH� UIF� BDUJWJUZ� PG� UIF� NJDSPCJBM� CJPNBTT� UISPVHI� UIF� QSJNJOH� BDUJPO� PG�
EJTTPMWFE�DBSCPO�JO�UIF�VSJOF��"T�B�SFTVMU
�CBDUFSJB�NJOFSBMJTF��°��UJNFT�UIF�BNPVOU�
PG�IVNVT�UIFZ�XPVME�PSEJOBSJMZ�NJOFSBMJTF��)JHI�DPODFOUSBUJPOT�PG�/�JO�VSJOF�QBUDIFT�
NBZ�BMTP�DBVTF�UIF�EJTTPMVUJPO�	FNVMTJ¾DBUJPO
�PG�TPJM�IVNVT�BOE�JUT�TVCTFRVFOU�MPTT�
BT�EJTTPMWFE�PSHBOJD�$�JO�UIF�MFBDIBUF�

W
� SFEVDFT�UIF�FBSUIXPSN�BOE�NJDSPCJBM�CJPNBTT
�GVSUIFS�SFEVDJOH�$�MFWFMT�JO�UIF�TPJM��

0OMZ���°���QFSDFOU�PG�UIF�/�BQQMJFE�JO�DPOWFOUJPOBM�GFSUJMJTFST�NBZ�CF�VUJMJ[FE�CZ�QMBOUT
�UIF�
SFTU�JT�MFBDIFE�JOUP�UIF�HSPVOEXBUFS
�MPTU�BT�SVOPGG�JOUP�UIF�XBUFSXBZT
�BOE�WPMBUJMJTFE�JOUP�
UIF�BUNPTQIFSF��&YDFTT�VSFB�JT�PGUFO�BQQMJFE�UP�QBTUVSFT�UP�DPNQFOTBUF�GPS�UIF�JOFG¾DJFODZ�
PG�/�VQUBLF��5IF�BNPVOU�PG�/�BQQMJFE�DPVME�CF�NBSLFEMZ� SFEVDFE
� UIFSFCZ� SFEVDJOH� JUT�
FGGFDU�PO�IVNVT
�JG�NFBTVSFT�XFSF�UBLFO�UP�JNQSPWF�JUT�VUJMJTBUJPO��4VDI�NFBTVSFT�JODMVEF�
UIF�BQQMJDBUJPO�PG�/�BT�GPMJBS�TQSBZT�BOE�JO�QSPEVDUT�UIBU�DPOUBJO�B�GPSN�PG�PSHBOJD�$�BOE�
DBSCPIZESBUF�	TVDI�BT�BNNPOJVN�IVNBUF
�IVNJD�GVMWJD�BDJET

�BOE�FOTVSJOH�UIBU�$B�MFWFMT�
JO�UIF�TPJM�BSF�HPPE�	XJUI�B�$B�CBTF�TBUVSBUJPO�PG���°���QFSDFOU
��5IF�VUJMJTBUJPO�PG�/�BOE�
JUT�JOEJSFDU�DPOWFSTJPO�UP�TPJM�$�JT�GVSUIFS�JNQSPWFE�CZ�QSPNPUJOH�UIF�BNPVOU�PG�IVNVT
�TPJM�
MJGF
�QPUFOUJBM�SPPUJOH�EFQUI
�SPPU�MFOHUI�EFOTJUZ
�BOE�QBTUVSF�HSPXUI��

5IF� GPSN� JO�XIJDI�FTTFOUJBM�FMFNFOUT�BSF�BQQMJFE�DBO�BMTP�IBWF�B�TJHOJ¾DBOU�FGGFDU�PO�
DBSCPO�MFWFMT��'PS�FYBNQMF
�QPUBTTJVN�TVMQIBUF�JT�B�CJPMPHJDBMMZ�GSJFOEMZ�GPSN�PG�QPUBTTJVN�
BOE
�BT�TVDI
�JODSFBTFT�QBTUVSF�QSPEVDUJPO�BOE�$�¿PX�UP�UIF�TPJM
�QBSUMZ�CZ�QSPWJEJOH�B�TPJM�
FOWJSPONFOU� DPOEVDJWF� UP�NZDPSSIJ[BM� BDUJWJUZ� BOE� UIF� GPSNBUJPO�PG� B�NJDSPCJBM� CSJEHF�
CFUXFFO�UIF�SPPUT�BOE�TPJM��1PUBTTJVN�DIMPSJEF�	NVSJBUF�PG�QPUBTI

�PO�UIF�PUIFS�IBOE
�
DBO�CF�IBSNGVM�UP�UIF�SPPUT�BOE�TPJM�MJGF
�BOE�DBO�IBWF�BEWFSTF�FGGFDUT�PO�BOJNBM�IFBMUI�

.PSFPWFS
� UIF� BEEJUJPO� PG� TUBCMF
� JOPSHBOJD� GPSNT� PG� $� TVDI� BT� CJPDIBS� UP� OJUSPHFOPVT�
QSPEVDUT�BOE�GFSUJMJTFST�DBO�BMTP�JODSFBTF�$�TFRVFTUSBUJPO�JO�UIF�TPJM�BOE�QSPWJEF�NJDSP�
TJUFT�UIBU�BUUSBDU�TPJM�NJDSPCFT
�JODSFBTF�UIF�XBUFS�IPMEJOH�DBQBDJUZ�CZ�USBQQJOH�NPJTUVSF�
JO�JUT�UJOZ�QPSFT
�BOE�IFMQ�UIF�TPJM�IPME�OVUSJFOUT�

"OZ�POF�PG�UIF�BCPWF�JOEJDBUPST�QSPWJEFT�BO�FTUJNBUF�PG�UIF�BCJMJUZ�PG�UIF�TPJM�UP�TFRVFTUFS�
$�BOE�UIFSFGPSF�´HSPXµ�UIF�BNPVOU�PG�$�JO�UIF�TPJM��$PMMFDUJWFMZ
�UIFZ�QSPWJEF�B�HPPE�PWFSBMM�
BTTFTTNFOU�PG�XIFUIFS� B� TPJM� JT� MJLFMZ� UP�CF�$�QPTJUJWF
� OFVUSBM� PS� OFHBUJWF�� *G� UIF�4PJM�
$BSCPO� *OEFY� JT� MPX�PS�NPEFSBUF� 	J�F�� ���

� DFSUBJO�NBOBHFNFOU�QSBDUJDFT�BOE�TQFDJ¾D�
UZQFT�PG� GFSUJMJTFS�BOE�/� 	JG� SFRVJSFE
�OFFE� UP�CF�BQQMJFE� UP� JODSFBTF� UIF�TFRVFTUSBUJPO�
PG� $� JO� UIF� TPJM�� 4PJMT� XJUI� B� IJHI� 4PJM� $BSCPO� *OEFY� 	���
� OPU� POMZ� FOBCMF� TJHOJ¾DBOU�
HBJOT� JO�QSP¾UBCJMJUZ
� JODMVEJOH� UIF�QPUFOUJBM� GPS� $� DSFEJUT
� CVU� BMTP�QSPWJEF� TVCTUBOUJBM�
FOWJSPONFOUBM�CFOF¾UT�BT�XFMM�

0GG�TFUUJOH�()(�FNJTTJPOT
5IF�TFRVFTUSBUJPO�PWFS�B����NPOUI�QFSJPE�PG�����BOE�����UPOOFT�$�IB�JO�UIF�UPQ���N�PG�TPJM�
	BO�JODSFBTF�PG�����BOE�����QFSDFOU�SFTQFDUJWFMZ�GSPN�UIF�QSFWJPVT�ZFBS
�PO�UXP�EBJSZ�GBSNT�
UIBU� SFDFOUMZ� DPOWFSUFE� GSPN� TPMVCMF
� TBMU�CBTFE� IJHI�BOBMZTJT� /�1�,� GFSUJMJTFST� UP� CJP�
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GSJFOEMZ�GFSUJMJTFST
�FRVBUFT�UP�UIF�TFRVFTUSBUJPO�PG����BOE����UPOOFT�$0��FRVJWBMFOUT�IB�
SFTQFDUJWFMZ��()(�FNJTTJPOT�GSPN�EBJSZ�GBSNT�BSF�UZQJDBMMZ�PG�UIF�PSEFS�PG��°��UPOOFT�$0��
FRVJWBMFOUT�IB�ZS
�UXP�UIJSET�MFTT�UIBO�UIF���°���UPOOFT�$0��FRVJWBMFOUT�IB�TFRVFTUFSFE�
BT�TPJM�$��5IF�TPJM�DMFBSMZ�IBT�B�IVHF�DBQBDJUZ�UP�BDU�BT�B�DBSCPO�TJOL�VOEFS�BQQSPQSJBUFMZ�
NBOBHFE� GBSNMBOE
� PGG�TFUUJOH� ()(� FNJTTJPOT�� 4PJM� DBSCPO� TFRVFTUSBUJPO� CZ� BEPQUJOH�
DBSCPO� GBSNJOH� TUSBUFHJFT
� TVDI� BT� EFWFMPQJOH� UIF� SPPU� TZTUFN
� JODSFBTJOH� FBSUIXPSN�
OVNCFST
� BOE� BQQMZJOH� CJP�GSJFOEMZ� GPSNT� PG� GFSUJMJ[FS
� JT� DPOTFRVFOUMZ� B� DPTU�FGGFDUJWF�
TUSBUFHZ�UP�NJUJHBUF�()(�FNJTTJPOT�

$BSCPO� TFRVFTUSBUJPO�PG� BUNPTQIFSJD�$0�� JO� UIF� TPJM
� VMUJNBUFMZ� BT� TUBCMF�IVNVT
�NBZ�
XFMM�QSPWJEF�B�NPSF� MBTUJOH�TPMVUJPO�UIBO�UFNQPSBSJMZ�TFRVFTUFSJOH�$0�� JO� UIF�TUBOEJOH�
CJPNBTT�UISPVHI�SF��BOE�BGGPSFTUBUJPO��$BSCPO�TFRVFTUSBUJPO�XJMM�BMTP�DPOUSJCVUF�UP�IJHIFS�
TPJM� GFSUJMJUZ
� HSFBUFS� CJPEJWFSTJUZ
� BFSBUJPO
� JO¾MUSBUJPO� BOE� XBUFS�IPMEJOH� DBQBDJUZ
� MFTT�
ESPVHIUJOFTT�BOE�EFQFOEFODF�PO�TVQQMFNFOUT�JO�QSPUSBDUFE�ESZ�QFSJPET
�BOE�TVTUBJOBCMF�
GPPE�QSPEVDUJWJUZ�BOE�RVBMJUZ�

EA6I:�*'��7�YWhXed�d[]Wj_l[�Ó[bZ

5PUBM�PSHBOJD�$�EFDMJOFE�JO�UIF�VQQFS�����NN�PG�TPJM�GSPN������UPOOFT�
IB�VOEFS�QBTUVSF�UP������UPOOFT�IB�BGUFS����ZFBST�PG�NBJ[F�VOEFS�QPPS�
NBOBHFNFOU�QSBDUJDFT�	'JHVSF��
��1IPUP�UBLFO�JO������BGUFS�IBSWFTUJOH�
GPS�UIF���UI�DPOTFDVUJWF�ZFBS�PG�NBJ[F�	GPS�HSBJO
�

&.
-)
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5PUBM�$�JO�UIF�UPQTPJM�	�°����NN
�BOE�BTTPDJBUFE�TPJM�DPMPVS�BGUFS���
���
����BOE����ZFBST�
PG�QBTUVSF�GPMMPXJOH����ZST�PG�NBJ[F�VOEFS�DPOWFOUJPOBM�DVMUJWBUJPO�

EA6I:�*(��9WhXed�i[gk[ijhWj_ed�kdZ[h�fWijkh[

$BSCPO�TFRVFTUSBUJPO�VOEFS�QBTUVSF�GPMMPXJOH����ZST�PG�DPOUJOVPVT�NBJ[F�DSPQQJOH��
5PUBM�PSHBOJD�$�SFDPWFSFE�GSPN������UPOOFT�IB�VOEFS����ZST�PG�NBJ[F�UP������UPOOFT�IB�
JO�UIF�VQQFS�����NN�PG�TPJM�BGUFS����ZST�PG�SZFHSBTT�DMPWFS�QBTUVSF
�BO�BWFSBHF�SFDPWFSZ�
SBUF�PG�KVTU�����UPOOFT�$�IB�ZS�	'JH���
��5IF�SBUF�PG�$�TFRVFTUSBUJPO�DPVME�IBWF�CFFO�
NVDI�HSFBUFS�IBE�QBTUPSBM�NBOBHFNFOU�QSBDUJDFT�GPDVTFE�CFUUFS�PO�QSPNPUJOH�TPJM�
MJGF
�UIF�QPUFOUJBM�SPPUJOH�EFQUI
�SPPU�MFOHUI�BOE�SPPU�EFOTJUZ
�QBTUVSF�QSPEVDUJPO�BOE�
QBTUVSF�RVBMJUZ
�BOE�BQQMJFE�UIF�BQQSPQSJBUF�BNPVOU�BOE�GPSN�PG�GFSUJMJTFS�BOE�/�

'%
%-
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�� 5FYUVSBM�HSPVQ�	'JH���C
�Q���
��74�����GPS�$MBZFZ��74�������GPS�'JOF�MPBNZ�BOE�'JOF�TJMUZ��74�������GPS�$PBSTF�TJMUZ�BOE�
1FBUZ�	WJSHJO�MBOE
��74�������GPS�$PBSTF�MPBNZ��74�����GPS�4BOEZ�BOE�1FBUZ�	EFWFMPQFE�MBOE
��4USJDUMZ�TQFBLJOH
�QFBUZ�
TPJMT�DBOOPU�CF�EF¾OFE�BT�B�UFYUVSBM�HSPVQ��IPXFWFS
�UIFZ�BSF�DMPTFMZ�BMJHOFE�UP
�BOE�IBWF�B�IVHF�FGGFDU�PO
�TPJM�
UFYUVSF�

�� $MBZ�NJOFSBMPHZ��74�����JG�UIF�TPJM�JT�EPNJOBUFE�CZ�'F���"M�IZESPYJEFT�BOE�BNPSQIPVT�BMVNJOJP�TJMJDB�DMBZ�NJOFSBMT�XJUI�
BO�BOJPO�TUPSBHF�DBQBDJUZ�	"4$�PS�1�SFUFOUJPO
�PG������QFSDFOU��74�����JG�UIF�TPJM�IBT�NPEFSBUF�MFWFMT�PG�'F���"M�IZESPYJEFT�
BOE�BNPSQIPVT�BMVNJOP�TJMJDB�DMBZ�NJOFSBMT�XJUI�BO�"4$�PG���°���QFSDFOU��74�����JG�UIF�TPJM�IBT�MJUUMF�PS�OP�'F���"M�
IZESPYJEFT�BOE�BNPSQIPVT�BMVNJOP�TJMJDB�NJOFSBMT��"4$�JT������QFSDFOU�

�� "NPVOU�BOE�GPSN�PG�GFSUJMJTFS�BOE�/�BQQMJFE��74�����JG�´TNBSUµ�DPOEJUJPOFS�GFSUJMJTFST�BSF�VTFE
�BOE�/�JT�BQQMJFE�BT�B�
GPMJBS�TQSBZ�PS�JO�B�DBSCPO�GSJFOEMZ�GPSN�JO�MPX�BNPVOUT��PS������KG�.�HA�YR�IS�APPLIED�AS�UREA�OR�IN�OTHER�FORMS�OF�HIGHLY�
SOLUBLE��SALT
BASED�NITROGENOUS�FERTILISERS��74�����JG�NPEFSBUF�BNPVOUT�PG�IJHIMZ�TPMVCMF
�OPO�CJPMPHJDBMMZ�GSJFOEMZ�
TBMU�CBTFE�QIPTQIBUJD���QPUBTTJD�GFSUJMJTFST�BSF�VTFE
�BOE���°���LH�/�IB�ZS�JT�BQQMJFE�BT�VSFB�PS�JO�PUIFS�IJHIMZ�
TPMVCMF
�TBMU�CBTFE�OJUSPHFOPVT�GFSUJMJTFST��74�����JG�IJHI�BNPVOUT�PG�IJHIMZ�TPMVCMF
�TBMU�CBTFE�QIPTQIBUJD���QPUBTTJD�
GFSUJMJTFST�BSF�VTFE
�BOE�������KG�.�HA�YR�IS�APPLIED�AS�UREA�OR�IN�OTHER�HIGHLY�SOLUBLE��SALT
BASED�NITROGENOUS�FERTILISERS�

/#��"�TPJM�JT�DBSCPO�QPTJUJWF�JG�UIFSF�JT�B�NFBTVSBCMF�JODSFBTF�JO�UPQTPJM�EFQUI�TJODF�UIF�MBTU�BTTFTTNFOU�
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THE�'('�%MISSIONS�3CORECARD��&IG�����P����	�THE�VISUAL�SCORES��63	�FOR�4EXTURAL�GROUP��3OIL�
POROSITY��3OIL�MOTTLES�AND�3OIL�COLOUR�FROM�THE�3OIL�3CORECARD��AND�THE�VISUAL�SCORES�FOR�
0ASTURE�QUALITY��0ASTURE�GROWTH��AND�0ASTURE�COLOUR�AND�GROWTH�RELATIVE�TO�URINE�PATCHES�FROM�
THE�0LANT�3CORECARD��!LSO�ADD�A�RANKING�SCORE�FOR�STOCKING�RATE�AND�THE�AMOUNT�AND�FORM�
OF�NITROGEN�APPLIED�PER�ANNUM��SEE�SCORECARD	��-ULTIPLY�THE�VISUAL�SCORES�BY�THE�WEIGHTING�
FACTOR�TO�GET�THE�63�RANKING��!DD�UP�ALL�THE�63�RANKINGS�TO�GET�THE�'('�%MISSION�)NDEX�

)$�L_ikWb�_dZ_YWjehi�e\�fej[dj_Wb�]h[[d^eki[�]Wi�[c_ii_edi

?cfehjWdY[I
5)&� &"35)µ4� "5.041)&3&� JT�NBEF� VQ� PG� ��� QFSDFOU� OJUSPHFO� BOE� ���
QFSDFOU�PYZHFO�XJUI�OVNFSPVT�USBDF�HBTFT
�UIF�NPTU�JNQPSUBOU�PG�XIJDI�
BSF� DBSCPO�EJPYJEF� 	$0�

�NFUIBOF� 	$)�

� BOE�OJUSPVT�PYJEF� 	/�0
��8IJMF�
PDDVSSJOH� JO� POMZ� TNBMM� BNPVOUT
� FBDI� IBT� BO� BCJMJUZ� UP� BCTPSC� BOE� USBQ�
IFBU
� UIVT�HJWJOH�UIFN�UIF� MBCFM�PG�HSFFOIPVTF�HBTFT�	()(T
��4PMBS�FOFSHZ�
GSPN�UIF�TVO�QBTTFT�UISPVHI�UIF�BUNPTQIFSF
�JT�BCTPSCFE�CZ�UIF�&BSUIµT�TVSGBDF
�
BOE�XBSNT�JU�VQ��(SFFOIPVTF�HBTFT�BCTPSC�TPNF�PG�UIF�EJSFDU�JOGSB�SFE�SBEJBUJPO�BOE�BMTP�
TPNF�PG� UIF� SF¿FDUFE�IFBU�FOFSHZ� GSPN�UIF�FBSUIµT�TVSGBDF
�LFFQJOH� UIF�FBSUIµT�BWFSBHF�
UFNQFSBUVSF�BU�BCPVU����$��XJUIPVU�UIFN�UIF�FBSUIµT�BWFSBHF�UFNQFSBUVSF�XPVME�CF�BSPVOE�
°���$��)PXFWFS
�UIF�CVJME�VQ�PG�()(T�UP�FMFWBUFE�MFWFMT�EFQMFUFT�TUSBUPTQIFSJD�P[POF�BOE�
JODSFBTFT�UIF�UFNQFSBUVSF�PG�UIF�FBSUIµT�TVSGBDF�BOE�BUNPTQIFSF
�DBVTJOH�HMPCBM�XBSNJOH�

"HSJDVMUVSF�DBO�QSPWJEF�B�TJHOJ¾DBOU�TPVSDF�PG�NFUIBOF�BOE�OJUSPVT�PYJEF�BOE�JT�SFTQPOTJCMF�
GPS����QFSDFOU�PG�HSFFOIPVTF�HBT�FNJTTJPOT�XPSMEXJEF��*O�BO�BHSJDVMUVSF�CBTFE�DPVOUSZ�
MJLF�/FX�;FBMBOE
� GBSNJOH�QSBDUJDFT� DBO�QSPEVDF�IBMG� UIF� DPVOUSZµT�()(�FNJTTJPOT
� PG�
XIJDI����QFSDFOU� JT� CSFBUIFE�PVU� BT� $)�� GSPN� UIF�EJHFTUJWF� TZTUFN�PG� UIF� BOJNBM� BOE�
GSPN� EVOH� FNJTTJPOT
� BOE� ��� QFSDFOU� JT� FNJUUFE� BT� /�0� GSPN� BOJNBM� VSJOF
� EVOH� BOE�
OJUSPHFOPVT�GFSUJMJTFST��5IFTF�IJHI�FNJTTJPO�MFWFMT�BSF�NPSF�UP�EP�XJUI�GBSN�NBOBHFNFOU�
QSBDUJDFT�UIBO�UIF� GBSNJOH�PG� SVNJOBOU�BOJNBMT��$MJNBUF�GSJFOEMZ�BOE�TNBSU�BHSJDVMUVSBM�
NBOBHFNFOU�DBO�TJHOJ¾DBOUMZ�SFEVDF�FNJTTJPOT�

()(�FNJTTJPOT� SFTVMU� GSPN�B�OVNCFS�PG�TPVSDFT
� JODMVEJOH� UIF�TPJM
� TUPDL
�BOE�BQQMJFE�
GFSUJMJTFS� /�� 5IF� MFWFM� PG� FNJTTJPOT� WBSJFT� BDDPSEJOH� UP� B� OVNCFS� PG� GBDUPST
� JODMVEJOH�
UIF�DPOEJUJPO�PG�UIF�TPJM
� UIF�RVBMJUZ�PG�UIF�QBTUVSF
�BOE�UIF�BQQMJDBUJPO�PG�OJUSPHFOPVT�
GFSUJMJTFST
�BMM�PG�XIJDI�BSF�TUSPOHMZ�JO¿VFODFE�CZ�GBSN�NBOBHFNFOU�QSBDUJDFT��'BSNFST�DBO�
SFEVDF�UIFJS�DBSCPO�GPPUQSJOU
�J�F��UIFJS�JNQBDU�PO�UIF�FOWJSPONFOU�JO�UFSNT�PG�UIF�BNPVOU�
PG�HSFFOIPVTF�HBTFT�QSPEVDFE
�CZ�SFEVDJOH�UIFJS�()(�FNJTTJPOT��5IFZ�DBO�BMTP�EP�UIJT�
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4PMBS�SBEJBUJPO
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'JFME�XJUI�B�MPX�QPUFOUJBM�UP�FNJU�()(T�
EVF�UP�HPPE�QBTUVSF�RVBMJUZ�BOE�UIF�TPJM�
CFJOH�B�XFMM�ESBJOFE
�DPBSTF�TJMUZ�TPJM�
XJUI�HPPE�QPSPTJUZ��5IF�TUPDLJOH�SBUF�JT�
NPEFSBUFMZ�MPX
�VSJOF�QBUDIFT�BSF�OPU�
SFBEJMZ�BQQBSFOU�BOE�MJUUMF�XBUFS�TPMVCMF
�
TBMU�CBTFE�OJUSPHFOPVT�GFSUJMJ[FS�JT�BQQMJFE��
*O�BEEJUJPO
�HPPE�QBTUVSF�HSPXUI�BOE�
DPWFS�SFNPWFT�B�MBSHF�BNPVOU�PG�$0��GSPN�
UIF�BUNPTQIFSF�CZ�QIPUPTZOUIFTJT�BOE�
JOUFSDFQUT�BCTPSCT�B�MBSHF�BNPVOU�PG�$0��
FTDBQJOH�GSPN�UIF�TPJM�

EA6I:�**��<_[bZ�m_j^�W�^_]^�fej[dj_Wb�\eh�]h[[d^eki[�]Wi�[c_ii_ed

'JFME�XJUI�B�IJHI�QPUFOUJBM�UP�FNJU�()(T�EVF�
UP�QPPS�QBTUVSF�RVBMJUZ�BOE�UIF�TPJM�CFJOH�
BO�JNQFSGFDUMZ�ESBJOFE
�¾OF�TJMUZ�TPJM�XJUI�
QPPS�QPSPTJUZ��5IF�TUPDLJOH�SBUF�JT�IJHI
�
VSJOF�QBUDIFT�BSF�TUSPOHMZ�FYQSFTTFE
�BOE�
IJHI�BQQMJDBUJPO�SBUFT�PG�XBUFS�TPMVCMF
�TBMU�
CBTFE�OJUSPHFOPVT�GFSUJMJ[FS�BSF�BQQMJFE��*O�
BEEJUJPO
�QPPS�QBTUVSF�HSPXUI�BOE�DPWFS�
SFNPWFT�POMZ�B�TNBMM�BNPVOU�PG�$0��GSPN�
UIF�BUNPTQIFSF�CZ�QIPUPTZOUIFTJT�BOE�
JOUFSDFQUT�BCTPSCT�B�TNBMM�BNPVOU�PG�$0��
FTDBQJOH�GSPN�UIF�TPJM�

CZ�TFRVFTUFSJOH�	J�F��BEEJOH�BOE�IPMEJOH
�TJHOJ¾DBOU�BNPVOUT�PG�$�CZ�UIF�QIPUPTZOUIFUJD�
DPOWFSTJPO�PG�BUNPTQIFSJD�$0��UP�TPJM�$
�BOE�CZ�QSPNPUJOH�UIF�TPJM�BT�B�$)��TJOL��"QBSU�
GSPN�JNQSPWJOH�TPJM�RVBMJUZ
�UIF�$�DSFEJUT�HBJOFE�DBO�PGG�TFU�GBSNFSµT�()(�FNJTTJPOT�
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8IJMF�$0��JT�B�NBKPS�()(
�JU�JT�SFBCTPSCFE�BT�QIPUPTZOUIBUF�CZ�QMBOUT�BOE�DBO�UIFSFGPSF�
CF�HSFFOIPVTF�OFVUSBM��.PTU� BUNPTQIFSJD�NFUIBOF� JT� BMTP� SFNPWFE�CZ�QIPUPDIFNJDBM�
PYJEBUJPO
� JOBDUJWBUFE�CZ� UIF�IZESPYZM� 	0)
� GSFF� SBEJDBM� JO� UIF�BUNPTQIFSF�� *O�BEEJUJPO
�
NFUIBOF�JT�JOBDUJWBUFE�CZ�PYJEBUJPO�JO�BFSBUFE
�CJPMPHJDBMMZ�BDUJWF�TPJMT�	NFUIBOPUSPQIZ

�
BOE� SFQSFTFOUT�B�HMPCBMMZ� TJHOJ¾DBOU� TJOL��/JUSPVT�PYJEF�FNJTTJPOT
�IPXFWFS
� BSF�NPSF�
PG�BO�JTTVF�CFDBVTF�UIFJS�(MPCBM�8BSNJOH�1PUFOUJBM�	J�F��B�IFBU�BCTPSCJOH�BCJMJUZ
�JT�����
UJNFT�UIBU�PG�$0��BOE
�VOMJLF�$0��BOE�$)�
�UIFZ�EP�OPU�IBWF�B�OBUVSBM�NFBOT�PG�SFHVMBUJOH�
UIFJS�MFWFMT�JO�UIF�BUNPTQIFSF��8IJMF����QFSDFOU�PG�UIF�UPUBM�HMPCBM�/�0�JT�QSPEVDFE�EVSJOH�
EFOJUSJ¾DBUJPO
�EFOJUSJGZJOH�CBDUFSJB�BOE�EFOJUSJ¾DBUJPO�FO[ZNFT�XPVME�IBWF� UP�BDIJFWF�
DPNQMFUF� EFOJUSJ¾DBUJPO� UP� FNJU� /�� JOTUFBE� PG� /�0� BT� BO� FOE� QSPEVDU�� &NQIBTJT�NVTU�
UIFSFGPSF�CF�QMBDFE�PO�SFEVDJOH�UIF�BQQMJDBUJPO�PG�OJUSPHFOPVT�GFSUJMJTFST�BOE�UIF�FNJTTJPO�
PG�/�GSPN�TUPDL
�BOE�PO�QSPNPUJOH�UIF�NBOZ�BMUFSOBUJWF�QBUIXBZT�UP�TVQQMZ�/�UISPVHI�
CJPMPHJDBM�QSPDFTTFT�	QQ����
��������°��
�BOE�GSPN�MFHVNFT�TVDI�BT�DMPWFST�	Q����°��
�

5IF�QPUFOUJBM�PG�B�TJUF�UP�FNJU�()(T�DBO�CF�SPVHIMZ�FTUJNBUFE�GSPN�GPVS�JOEJDBUPST�PG�TPJM�
RVBMJUZ
�UISFF�JOEJDBUPST�PG�QMBOU�QFSGPSNBODF
�BOE�GSPN�UIF�BNPVOU�BOE�GPSN�PG�OJUSPHFO�
BQQMJFE
�BT�EFTDSJCFE�CFMPX�

5FYUVSBM�HSPVQT�	Q���
�JO¿VFODF�UIF�FNJTTJPO�PG�()(T�QBSUMZ�CFDBVTF�UIFZ�BGGFDU�UIF�DSJUJDBM�
XBUFS�¾MMFE�QPSF�TQBDF�	8'14

�XIJDI�JT�B�NBKPS�´ESJWFSµ�PG�()(�FNJTTJPOT
�BT�EJTDVTTFE�
CFMPX��'JOFS�UFYUVSFE�TPJMT�TVDI�BT�DMBZFZ�BOE�¾OF�TJMUZ�UFYUVSBM�HSPVQT�SFEVDF�UIF�DSJUJDBM�
8'14
�J�F��SFEVDF�UIF�EFHSFF�PG�TBUVSBUJPO�SFRVJSFE�UP�HFOFSBUF�()(T��5IFZ�XJMM�UIFSFGPSF�
FNJU�NPSF�()(T�UISPVHIPVU�UIF�ZFBS�UIBO�DPBSTFS�UFYUVSFE�TPJMT�TVDI�BT�UIF�DPBSTF�MPBNZ�
BOE�TBOEZ�HSPVQT
�XIJDI�JODSFBTF�UIF�DSJUJDBM�8'14�SFRVJSFE�UP�FNJU�()(T��'JOFS�UFYUVSFE�
	IFBWJFS
�TPJMT�BMTP�UFOE�UP�CF�NPSF�QPPSMZ�ESBJOFE�BOE�UIFSFGPSF�NPSF�MJLFMZ�UP�FNJU�()(T
�
BT�EJTDVTTFE�CFMPX��4PJMT�XJUI�B�QFBUZ�´UFYUVSBMµ�HSPVQ�BSF�IJHI�BNJUUFST�PG�$0��BOE�$)��

4PJM�QPSPTJUZ�	Q���

�BOE�JO�QBSUJDVMBS�UIF�BNPVOU�PG�XBUFS�QSFTFOU�JO�UIF�TPJM�QPSFT
�PUIFSXJTF�
SFGFSSFE�UP�BT�UIF�XBUFS�¾MMFE�QPSF�TQBDF�	8'14
�PS�XBUFS�¾MMFE�QPSPTJUZ�	8'1

�IBT�B�NBKPS�
CFBSJOH�PO� UIF�HFOFSBUJPO�PG�()(T��"T� TPJM�QPSFT�CFDPNF� JODSFBTJOHMZ�XBUFS�¾MMFE
�$0��
BOE�/�0
� BOE� ¾OBMMZ� $)�� BSF� FNJUUFE�XIFO� UIF� TPJM� OFBST� TBUVSBUJPO�� 5IF� FNJTTJPOT� PG�
CPUI�$0��CZ�SFTQJSBUJPO�BOE�/�0�CZ�OJUSJ¾DBUJPO�JODSFBTF�MJOFBSMZ�XJUI�JODSFBTJOH�TPJM�XBUFS�
DPOUFOU�UP�B�NBYJNVN�PG����QFSDFOU�8'14
�BOE�UIFO�EFDSFBTF��8IJMF�UIF�8'14�OFFET�UP�
CF���°���QFSDFOU�GPS�TVCTUBOUJBM�FNJTTJPOT�PG�/�0�UP�PDDVS
�UIF�IJHIFTU�FNJTTJPOT�PDDVS�
CZ�EFOJUSJ¾DBUJPO�XIFO�UIF�8'14�JT�CFUXFFO����BOE����QFSDFOU�	'JH���
��FNJTTJPOT�PG�/�0�
BSF�MPXFTU�XIFO�UIF�8'14�JT�����QFSDFOU��4PJMT�UIBU�IBWF�MPTU�UIFJS�NBDSPQPSFT�BOE�DPBSTF�
NJDSPQPSFT
�BOE�IBWF�QPPS�ESBJOBHF�CFUXFFO�QPSFT�EVF�UP�DPNQBDUJPO�PS�QVHHJOH
�CFDPNF�
XBUFS�¾MMFE�RVJDLFS�BOE�GPS�MPOHFS�QFSJPET
�BOE�FNJU�NPSF�()(T�UIBO�XFMM�TUSVDUVSFE
�XFMM�
BFSBUFE�TPJMT�XJUI�HPPE�QPSPTJUZ�BOE�JOUFS�QPSF�ESBJOBHF��5IF�HSFBUFS�UIF�OVNCFS�BOE�TJ[F�
PG�TPJM�QPSFT�BOE�UIF�CFUUFS�UIF�ESBJOBHF
�UIF�HSFBUFS�UIF�BNPVOU�BOE�JOUFOTJUZ�PG�SBJOGBMM�
OFFEFE�GPS�QPSFT�UP�CFDPNF�TVG¾DJFOUMZ�XBUFS�¾MMFE�UP�QSPEVDF�()(T��5IF�OVNCFS�PG�EBZT�
EVSJOH�UIF�ZFBS�XIFO�UIF�TPJMT�BSF�TVG¾DJFOUMZ�XFU�UP�QSPEVDF�()(�FNJTTJPOT�JT�UIFSFGPSF�
NVDI�HSFBUFS�GPS�DPNQBDUFE
�QPPSMZ�ESBJOFE�TPJMT�UIBO�GPS�XFMM�BHHSFHBUFE
�XFMM�ESBJOFE�
TPJMT��4PJM�DPNQBDUJPO�DBO�DBVTF�B�TFWFO�GPME�JODSFBTF�JO�/�0�FNJTTJPOT�
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8BUFS�¾MMFE�QPSF�TQBDF�BOE�XBUFS�DPOUFOU�BU�XIJDI�()(T�BSF�FNJUUFE�JO�B�,BJSBOHB�TJMUZ�
DMBZ�TPJM�VOEFS�QBTUVSF�BOE�BU�WBSZJOH�EFHSFFT�PG�TUSVDUVSBM�EFHSBEBUJPO�VOEFS�JODSFBTJOH�
QFSJPET�PG�DPOUJOVPVT�DSPQQJOH�VTJOH�DPOWFOUJPOBM�DVMUJWBUJPO�

��"GUFS�.BD%POBME�FU�BM��	����
����"GUFS�%PCCJF�FU�BM��	����
�����"GUFS�-JOO�BOE�%PSBO�	����


"�NPEFSBUFMZ�XFMM�TUSVDUVSFE�TPJM�VOEFS�QBTUVSF�XJUI�B�74"�TPJM�QPSPTJUZ�TDPSF�PG�����	TFF�
SJHIU�IBOE�HSBQI� JO� 'JH�� �
� SFRVJSFT�B�XBUFS� DPOUFOU�PG� BQQSPYJNBUFMZ����QFSDFOU� 	W�W
�
UP� FOTVSF� ��� QFSDFOU� PG� UIF� TPJM� QPSFT� BSF�XBUFS� ¾MMFE� BOE� UIFSFGPSF� BCMF� UP� HFOFSBUF�
TJHOJ¾DBOU�FNJTTJPOT�PG�/�0��*O�DPOUSBTU
�B�TFWFSFMZ�DPNQBDUFE�TPJM�BGUFS����ZFBST�PG�QPPSMZ�
NBOBHFE�NBJ[F�DSPQQJOH�XJUI�B�74"�TPJM�QPSPTJUZ�TDPSF�PG��� 	MFGU�IBOE�HSBQI� JO�'JH���
�
SFRVJSFT�B�XBUFS�DPOUFOU�PG�POMZ����QFSDFOU�	W�W
�UP�SFBDI�UIF����QFSDFOU�8'14�SFRVJSFE�UP�
JODSFBTF�/�0�FNJTTJPOT�TJHOJ¾DBOUMZ��5IF�TFWFSFMZ�DPNQBDUFE�TPJM�XJMM�UIFSFGPSF�QSPEVDF�
NPSF�()(T�UIBO�UIF�XFMM�TUSVDUVSFE�TPJM�CFDBVTF�PG�UIF�HSFBUFS�OVNCFS�PG�EBZT�EVSJOH�
UIF�ZFBS�XIFO�UIF�TPJM�XBUFS�DPOUFOU�JT�BU�PS�BCPWF����QFSDFOU�8'14��5IJT�JT�QBSUJDVMBSMZ�
TJHOJ¾DBOU� JO� UIF� DBTF�PG�/�0�CFDBVTF�FWFSZ� �� LH�PG�/�0�FNJUUFE�IBT� UIF� TBNF�(MPCBM�
8BSNJOH�1PUFOUJBM�	J�F��B�IFBU�BCTPSCJOH�BCJMJUZ
�BT�����LH�PG�$0���8IJMF�TPJMT�FNJU�NPSF�
()(T�JO�UIF�XFU�XJOUFS�NPOUIT�UIBO�JO�UIF�ESJFS�TFBTPOT
�FNJTTJPOT�BMXBZT�TQJLF�BGUFS�
B�IFBWZ�SBJOGBMM
� SFHBSEMFTT�PG�UIF�TFBTPO��5IF� JOUFOTJUZ�BOE�EVSBUJPO�PG�UIJT�TQJLF�DBO
�
IPXFWFS
� CF� TJHOJ¾DBOUMZ� SFEVDFE� CZ� FOTVSJOH� UIF� TPJM� IBT� HPPE� QPSPTJUZ� BOE� HPPE�
ESBJOBHF�CFUXFFO�QPSFT��1SPNPUJOH�BOE�NBJOUBJOJOH�UIF�QIZTJDBM�DPOEJUJPO�PG�UIF�TPJM�JT�
IFODF�BO�FGGFDUJWF�NFBOT�PG�SFEVDJOH�()(�FNJTTJPOT��5IF�SFMBUJPOTIJQ�CFUXFFO�UIF�8'14�
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BOE�UIF�WJTVBM�BTTFTTNFOU�PG�UIF�QPSPTJUZ�PG�UIF�TPJM
�BT�TIPXO�JO�'JH���
�DBO�QSPWJEF�BO�
JNNFEJBUF�BOE�WFSZ�FGGFDUJWF�HVJEF�UP�UIF�TVTDFQUJCJMJUZ�PG�B�TPJM�UP�FNJU�()(T�

4PJM�NPUUMFT� 	Q�� �
� BOE� TPJM� DPMPVS� 	Q�� ��
� BSF� HPPE� JOEJDBUPST� PG� ESBJOBHF� TUBUVT� BOE�
UIFSFGPSF�PG�UIF�TVTDFQUJCJMJUZ�PG�UIF�TPJM� UP�FNJU�()(T��.BOZ�HSFZ�NPUUMFT�BOE�PS�HSFZ�
TPJM�DPMPVST�JOEJDBUF�UIF�TPJM�JT�QPPSMZ�ESBJOFE��1PPSMZ�ESBJOFE�TPJMT�FNJU�HSFBUFS�BNPVOUT�
PG�()(T�UIBO�XFMM�ESBJOFE�TPJMT�BOE�UBLF�VQ�MFTT�$)��GSPN�UIF�BUNPTQIFSF�CFDBVTF�GFXFS�
NFUIBOPUSPQIJD�CBDUFSJB�BSF�QSFTFOU��$POWFSTFMZ
�TPJMT�UIBU�EP�OPU�IBWF�HSFZ�DPMPVST�PS�
B� EJTUJODU� HSFZJOH� PG� UIF� TPJM� BOE� IBWF� OP�NPUUMFT
� JOEJDBUF� XFMM�BFSBUFE
� XFMM�ESBJOFE�
DPOEJUJPOT�BOE�BSF�MJLFMZ�UP�FNJU�DPNQBSBUJWFMZ�TNBMM�BNPVOUT�PG�()(T��&NJTTJPOT�PG�/�0�
DBO�CF����QFSDFOU�MPXFS�JO�B�XFMM�ESBJOFE�TBOEZ�MPBN�TPJM�UIBO�JO�B�QPPSMZ�ESBJOFE�TJMU�MPBN�
TPJM��8FMM�ESBJOFE�TPJMT�BSF�BMTP�BCMF�UP�UBLF�VQ�BOE�PYJEJ[F�$)��CFDBVTF�PG�UIF�HSFBUFS�
OVNCFS�PG�NFUIBOPUSPQIJD�CBDUFSJB�QSFTFOU
�TJHOJ¾DBOUMZ�SFEVDJOH�$)��JO�UIF�BUNPTQIFSF��
4VDI�TPJMT�XPVME�UIFSFGPSF�BDU�BT�B�NPSF�FGGFDUJWF�$)��TJOL��

1BTUVSF� RVBMJUZ� 	Q�� ��
� DBO� QSPWJEF� BO� BEEJUJPOBM� JOEJDBUJPO� PG� UIF� QPUFOUJBM� GPS� ()(�
FNJTTJPOT�� 1PPS� RVBMJUZ� QBTUVSFT� XJUI� IJHI� OJUSBUF�/� BOE� DSVEF� QSPUFJO� MFWFMT
� QPPS�
QBTUVSF�DPNQPTJUJPO
�BOE�MPX�TVHBS�	FOFSHZ
�MFWFMT�BSF�EJG¾DVMU�GPS�UIF�NJDSPPSHBOJTNT�
JO� UIF� SVNFO�PG� UIF�BOJNBM� UP�CSFBL�EPXO�CZ� GFSNFOUBUJPO��"T�B� SFTVMU� UIFTF�QBTUVSFT�
IBWF�B�MPX�GFFE�DPOWFSTJPO�FG¾DJFODZ
�QSPEVDJOH�IJHI�BNPVOUT�PG�$0��BOE�$)�
�XIJDI�UIF�
BOJNBM�FNJUT�UISPVHI�CFMDIJOH�BOE�¿BUVMFODF��)JHI�/�BOE�MPX�TVHBS�MFWFMT�JO�UIF�QBTUVSF�
BMTP�NBSLFEMZ�JODSFBTF�UIF�DPODFOUSBUJPO�PG�/�FYDSFUFE�JO�UIF�VSJOF�BOE�EVOH�CFDBVTF�UIF�
SVNFO�NJDSPCFT�IBWF� JOTVG¾DJFOU�FOFSHZ�UP�VUJMJ[F�UIF�FYDFTT�/� JO�UIF�GFFE
�DPOWFSUJOH�
���QFSDFOU�PG�JU�JOUP�BNNPOJB�JOTUFBE�PG�JOUP�NJML
�NFBU�BOE�¾CSF��"T�B�DPOTFRVFODF
�UIF�
IJHI�DPODFOUSBUJPO�PG�/�JO�UIF�VSJOF
�PGUFO�FRVJWBMFOU�UP������°������LH�/�IB
�NBSLFEMZ�
JODSFBTFT� UIF� BNPVOU� PG�/�0�FNJUUFE� JOUP� UIF� BUNPTQIFSF��)JHI�OJUSBUF
� DSVEF�QSPUFJO�
QBTUVSFT�BMTP�DBVTF�BO�PWFSMZ�BMLBMJOF�HVU�UIBU�SFTVMUT�JO�TDPVSJOH�BOE�UIF�QSPEVDUJPO�PG�
´MJRVJEµ�EVOH�XJUI�IJHI�DPODFOUSBUJPOT�PG�/�BOE�$)��UIBU�BSF�TVCTFRVFOUMZ�FNJUUFE� JOUP�
UIF�BUNPTQIFSF��*O�DPOUSBTU
�OVUSJFOU�EFOTF
�TVHBS�SJDI
�IJHI�RVBMJUZ�QBTUVSFT�DPOUBJOJOH�
NBUVSF�QSPUFJOT
�IJHI�MFWFMT�PG�TPMVCMF�OPO�TUSVDUVSBM�DBSCPIZESBUFT
�DPOEFOTFE�UBOOJOT�
BOE�DPCBMU
�IBWF�B�IJHI�NFUBCPMJTBCMF�FOFSHZ�BOE�EJHFTUJCJMJUZ��"T�B�DPOTFRVFODF
�UIFZ�
IBWF�B�IJHI�GFFE�DPOWFSTJPO�FG¾DJFODZ�UIBU�QSPEVDFT�TJHOJ¾DBOUMZ�MFTT�$0��BOE�$)��JO�UIF�
SVNFO�BOE�EJHFTUJWF�USBDU��5IFZ�BMTP�QSPEVDF�MFTT�/�JO�UIF�VSJOF�BOE�MFTT�/�BOE�$)�� JO�
UIF�EVOH
�BOE�UIFSFGPSF�FNJU� MFTT�()(T��$POEFOTFE�UBOOJOT�DBO�SFEVDF�$)��FNJTTJPOT�
CZ� ��� QFSDFOU
� CZ� EFDSFBTJOH� NFUIBOPHFOFTJT�� .PSFPWFS
� IJHI� RVBMJUZ� QBTUVSFT� TIJGU�
UIF�QSPEVDUJPO�PG�BDFUBUFT�	$)�$00)
� JO� UIF�SVNFO�UP�QSPQJPOBUFT�	WPMBUJMF� GBUUZ�BDJET�
°�$)�$)�$00)

�MFBEJOH�UP�B�SFEVDUJPO�JO�IZESPHFO�BOE�DPOTFRVFOUMZ�JO�UIF�QSPEVDUJPO�PG�
$)���1MBOUT�TVDI�BT�DPSJBOEFS�BOE�UVSNFSJD�DPVME�SFEVDF�UIF�BNPVOU�PG�NFUIBOF�QSPEVDFE�
CZ�CBDUFSJB�JO�BO�BOJNBMT�TUPNBDI�CZ�VQ�UP����QFSDFOU�

5IF�DPODFOUSBUJPO�PG�/�JO�UIF�VSJOF�BOE�()(�FNJTTJPOT�JT�BMTP�SFEVDFE�CZ�FOTVSJOH�UIF�BOJNBM�
JOUBLF�PG�$P�JO�UIF�IFSCBHF�JT�BEFRVBUF�UP�FOBCMF�UIF�CBDUFSJB�JO�UIF�SVNFO�UP�QSPEVDF�UIF�
WJUBNJO�#���OFDFTTBSZ�UP�QSPNPUF�FG¾DJFOU�EJHFTUJPO�UISPVHI�HPPE�SVNFO�GVODUJPO��5P�UIJT�
FOE
�$P� MFWFMT� JO� UIF�IFSCBHF�TIPVME�CF�PG� UIF�PSEFS�PG����°�����NH�LH��.PSFPWFS
�HPPE�
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SVNFO�GVODUJPO�BOE�UIFSFGPSF�HSFBUFS�GFFE�DPOWFSTJPO�FG¾DJFODZ�	UP�CVJME�QSPUFJO
�BOE�MPXFS�
()(�FNJTTJPOT�BSF�JNQSPWFE�CZ�FOTVSJOH�ZUUSJVN�MFWFMT�BSF�BEFRVBUF�JO�UIF�SVNFO�

1BTUVSF�RVBMJUZ�BMTP�JO¿VFODFT�UIF�WPMVNF�PG�GFFE�JOUBLF�BOE�UIVT�UIF�BNPVOU�PG�()(T�
FNJUUFE��(PPE�RVBMJUZ�QBTUVSFT�XJUI�IJHI�FOFSHZ�MFWFMT
�OVUSJFOU�EFOTJUZ�BOE�OVUSJUJWF�WBMVF�
IBWF�B�IJHIFS�QBMBUBCJMJUZ�BOE�EJHFTUJCJMJUZ�BOE�DPOUBJO�NPSF�VTFGVM�FOFSHZ�QFS�VOJU�PG�ESZ�
NBUUFS�UIBO�QPPS�RVBMJUZ�QBTUVSFT��"OJNBMT�UIFSFGPSF�OFFE�UP�FBU�MFTT�UP�BUUBJO�UIF�OVNCFS�
PG�LJMPKPVMFT�SFRVJSFE�GPS�CPEZ�NBJOUFOBODF
�HSPXUI
�BOE�MBDUBUJPO��"T�B�SFTVMU
�UIF�BNPVOU�
PG�GPSBHF�EJHFTUFE�JT�MFTT
�XIJDI�SFEVDFT�UIF�MFWFM�PG�()(T�FNJUUFE��5IF�BOJNBM�QSPEVDFT�
MFTT�EVOH�BOE�VSJOF�BOE�DPOTFRVFOUMZ� UIFSF�BSF� MFTT�$)��FNJTTJPOT� GSPN� UIF�EVOH�BOE�
/�0�GSPN�UIF�VSJOF��)JHIMZ�EJHFTUJCMF�GPSBHF�BMTP�TQFOET�MFTT�UJNF�JO�UIF�SVNFO�UIFSFCZ�
QSPEVDJOH� GFXFS� GFSNFOUBUJPO�HBTFT
� JODMVEJOH�$)��BOE�$0���"OJNBMT�HSB[JOH�B� SZFHSBTT�
TXBSE�QSPEVDF�UXJDF�UIF�BNPVOU�PG�$)��	���H�LH�ESZ�NBUUFS�JOUBLF
�DPNQBSFE�XJUI�BOJNBMT�
HSB[JOH�XIJUF�DMPWFS�	�����H�LH�ESZ�NBUUFS�JOUBLF
��.FUIBOF�FNJTTJPOT�DBO�CF�SFEVDFE�CZ�BU�
MFBTU����QFSDFOU�XIFO�HSBTT�GPSBHF�JT�SFQMBDFE�CZ�B�NJYFE�SZFHSBTT�MFHVNF�TXBSE�

8IJMF�GPSBHF�GFE�SVNJOBOUT�DBO�FNJU�TJHOJ¾DBOU�BNPVOUT�PG�()(T�BOE�BT�B�SFTVMU�BSF�PGUFO�
VTFE�BT�HMPCBM�XBSNJOH�TDBQFHPBUT
�JO�SFBMJUZ�NVDI�DBO�CF�EPOF�UP�TJHOJ¾DBOUMZ�SFEVDF�
UIFJS�FNJTTJPOT��5IJT�DBO�CF�BDIJFWFE�CZ�JNQSPWJOH�UIF�RVBMJUZ�PG�BEWJDF�HJWFO�UP�GBSNFST
�
JODMVEJOH�BEESFTTJOH�UIF�GBDUPST�EJTDVTTFE�BCPWF�

1BTUVSF�HSPXUI�	Q����
�DBO�QSPWJEF�BO�JOEJDBUJPO�PG�UIF�QPUFOUJBM�UP�SFEVDF�()(�FNJTTJPOT��
5IF�HSFBUFS�UIF�QBTUVSF�HSPXUI
�UIF�HSFBUFS�UIF�BNPVOU�PG�$0��SFNPWFE�GSPN�UIF�BUNPTQIFSF�
CZ�QIPUPTZOUIFTJT�BOE�JUT�DPOWFSTJPO�UP�TPJM�$��5IJT�JO�UVSO�IFMQT�PGG�TFU�UIF�$0��FNJUUFE�CZ�
NJDSPCJBM�SFTQJSBUJPO�BOE�UIF�DPOWFSTJPO�PG�QBTUVSF�JOUP�()(T�CZ�HSB[JOH�BOJNBMT��"T�$0��
FTDBQFT�GSPN�UIF�TPJM
�NPTU
�JG�OPU�BMM
�JT�BCTPSCFE�CZ�UIF�TUPNBUB�PO�UIF�MFBWFT
�XIJDI�IBWF�
BO�JOTBUJBCMF�BQQFUJUF�GPS�$0���5IF�HSFBUFS�UIF�QBTUVSF�DPWFS�	MFBG�BSFB�JOEFY

�UIF�HSFBUFS�
UIF�BNPVOU�PG�$0��SFNPWFE��'VSUIFSNPSF
�JG�XF�BTTVNF�UIBU�POF�LJMPHSBN�PG�DBSCPO�JO�UIF�
ESZ�NBUUFS�HSPXO�SFNPWFT������LH�$0��GSPN�UIF�BUNPTQIFSF
�B�GBSN�HSPXJOH����UPOOFT�PG�
ESZ�NBUUFS�IB�ZFBS�	PS�����U�$�IB�ZS
�XJMM�SFNPWF�BQQSPYJNBUFMZ����UPOOFT�PG�BUNPTQIFSJD�
$0��IB�ZS��"�GBSN�HSPXJOH�KVTU����UPOOFT�PG�ESZ�NBUUFS�IB�ZS�	PS�����U�$�IB�ZS
�XJMM�SFNPWF�
BQQSPYJNBUFMZ� ��� UPOOFT� PG� BUNPTQIFSJD� $0��IB�ZS
� ��� QFSDFOU� MFTT� UIBO� UIF� IJHIFS�
QSPEVDJOH�GBSN��8IJMF�$0��JT�UIF�MFBTU�QPUFOU�PG�UIF�()(T�XJUI�B�(MPCBM�8BSNJOH�1PUFOUJBM�
	J�F��B�IFBU�BCTPSCJOH�BCJMJUZ
�UIBU�JT����BOE�����UJNFT�MFTT�UIBO�$)��BOE�/�0�SFTQFDUJWFMZ
�JU�JT�
UIF�NPTU�QSPCMFNBUJD�PG�()(T�CFDBVTF�PG�JUT�TIFFS�RVBOUJUZ��1SPNPUJOH�UIF�QIPUPTZOUIFUJD�
DPOWFSTJPO�PG�$0��JOUP�TVHBST�BOE�PYZHFO
�BOE�TVCTFRVFOUMZ�JOUP�TPJM�DBSCPO
�JT�BO�FGGFDUJWF�
BOE�IJHIMZ�CFOF¾DJBM�NFBOT�PG�SFEVDJOH�JUT�BNPVOU�JO�UIF�BUNPTQIFSF��

1BTUVSF�DPMPVS�BOE�HSPXUI�SFMBUJWF�UP�VSJOF�QBUDIFT�	Q����
�DBO�QSPWJEF�B�GVSUIFS�JOEJDBUJPO�
PG�UIF�QPUFOUJBM�GPS�()(�FNJTTJPOT��'JSTU
�QPPS�HSPXUI�BOE�ZFMMPX�QBTUVSF�CFUXFFO�VSJOF�
QBUDIFT�BOE�TUSPOH�QBTUVSF�HSPXUI�JO�UIF�VSJOF�QBUDIFT�JOEJDBUF�QPPS�RVBMJUZ�QBTUVSF�XJUI�
MPX�TVHBS�MFWFMT�BOE�UIF�TVCTFRVFOU�FNJTTJPO�PG�$)��BOE�FYDSFUJPO�PG�/�SJDI�VSJOF��5IF�/�
HJWFT�SJTF�UP�JODSFBTFE�FNJTTJPOT�PG�/�0�CZ�UIF�EFOJUSJ¾DBUJPO�PG�OJUSBUF�BOE�OJUSJ¾DBUJPO�
PG�BNNPOJVN�QSFTFOU�JO�IJHI�DPODFOUSBUJPOT�JO�UIF�VSJOF�QBUDIFT��4FDPOE
�QPPS�HSPXUI�
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BOE�ZFMMPX�QBTUVSF�CFUXFFO�VSJOF�QBUDIFT� JOEJDBUFT� UIF�OJUSPHFO�BOE�PS�TVMQIVS�DZDMF�
IBT�CSPLFO�EPXO
�TVHHFTUJOH�B�EFDMJOF�JO�UIF�VQUBLF�PG�/�CZ�UIF�QMBOU�BOE�JUT�TVCTFRVFOU�
SFMFBTF�UP�UIF�FOWJSPONFOU�

5IF�BNPVOU�BOE�GPSN�PG�OJUSPHFO�BQQMJFE�UP�UIF�TPJM�	TFF�TDPSFDBSE
�Q����
�DBO�QSPWJEF�BOPUIFS�
JOEJDBUJPO�PG�UIF�QPUFOUJBM�GPS�()(�FNJTTJPOT��/JUSPVT�PYJEF�FNJTTJPOT�GSPN�TPJMT�BSF�DBVTFE�
QSJODJQBMMZ�CZ�NJDSPCJBM�OJUSJ¾DBUJPO�BOE�JO�QBSUJDVMBS�CZ�EFOJUSJ¾DBUJPO
�QSPDFTTFT�DPOUSPMMFE�
CZ�UIF�DPODFOUSBUJPO�PG�NJOFSBM�/�	/)�

��BOE�/0�
°
�JO�UIF�TPJM
�BT�XFMM�BT�CZ�TPJM�UFNQFSBUVSF
�

SBJOGBMM
�BOE�UIF�XBUFS�¾MMFE�QPSF�TQBDF�	'JH���
��*O�BEEJUJPO�UP�/�BEEFE�JO�UIF�GPSN�PG�BOJNBM�
FYDSFUB
�QBSUJDVMBSMZ�BT�VSJOF
�UIF�OJUSJ¾DBUJPO�PG�VSFB�BOE�BNNPOJVN�CBTFE�GFSUJMJTFST
�BOE�
UIF�EFOJUSJ¾DBUJPO�PG�IJHI�DPODFOUSBUJPOT�PG�OJUSBUFT�JO�UIF�TPJM�SFTVMUJOH�GSPN�UIF�FYDFTTJWF�
BQQMJDBUJPO�PG�PUIFS�TBMU�CBTFE�OJUSPHFOPVT�GFSUJMJTFST
�DBO�QSPWJEF�B�TJHOJ¾DBOU�TPVSDF�PG�
/�0�FNJTTJPOT��*ODSFBTJOH�UIF�BQQMJDBUJPO�SBUF�PG�VSFB�GSPN����UP�����LH�/�IB
�GPS�FYBNQMF
�
DBO�JODSFBTF�/�0�FNJTTJPOT�GSPN�����UP�����U�IB�	PO�B�$0��FRVJWBMFOU�CBTJT
��

5IF�FYDFTTJWF�VTF�PG�OJUSPHFOPVT�QSPEVDUT�DBO�BMTP�SFEVDF�UIF�DBQBDJUZ�PG�TPJMT�UP�UBLF�VQ�
BOE�PYJEJTF�BUNPTQIFSJD�$)�
�UIFSFCZ�SFEVDJOH�UIF�BCJMJUZ�PG�UIF�TPJM�UP�BDU�BT�B�NFUIBOF�
TJOL�� "FSPCJD� TPJMT� DBO� CF� OFU� TJOLT� GPS� $)�� EVF� UP� UIF� QSFTFODF� PG� NFUIBOPUSPQIJD�
CBDUFSJB�UIBU�UBLF�VQ�NFUIBOF�BT�UIFJS�TPMF�TPVSDF�PG�FOFSHZ��.FUIBOPUSPQIT�BSF�IPXFWFS�
DIFNJDBMMZ�TFOTJUJWF
�BOE�UIFJS�CJPNBTT�BOE�BDUJWJUZ�JT�SFEVDFE�CZ�OJUSPHFOPVT�BOE�PUIFS�
TPMVCMF
�TBMU�CBTFE�JOPSHBOJD�GFSUJMJTFST
�UIF�/�JOIJCJUPS�%JDZBOEJBNJEF�	%$%

�IFSCJDJEFT
�
JOTFDUJDJEFT
�BDJEJ¾DBUJPO�BOE�FYDFTTJWF�TPJM�EJTUVSCBODF��'BSNJOH�JO�XBZT�UIBU�FOIBODF�
SBUIFS�UIBO�JOIJCJU�TPJM�CJPMPHJDBM�BDUJWJUZ�XPVME�JNQSPWF�UIF�DBQBDJUZ�PG�BHSJDVMUVSBM�TPJM�UP�
BDU�BT�B�NFUIBOF�TJOL
�IFMQJOH�UP�NJUJHBUF�$)��FNJTTJPOT�

0OMZ���°���QFSDFOU�PG�UIF�/�BQQMJFE�JO�DPOWFOUJPOBM�GFSUJMJTFST�NBZ�CF�VUJMJ[FE�CZ�QMBOUT��
"QBSU�GSPN�UIF�MPTTFT�GSPN�/�0�FNJTTJPOT
�/�JT�MFBDIFE�JOUP�UIF�HSPVOEXBUFS
�MPTU�BT�SVOPGG�
JOUP�UIF�XBUFSXBZT
�BOE�WPMBUJMJTFE�BT�/��HBT�JOUP�UIF�BUNPTQIFSF��&YDFTT�VSFB�JT�PGUFO�
BQQMJFE� UP�QBTUVSFT� UP� DPNQFOTBUF� GPS� UIF� JOFG¾DJFODZ�PG�/�VQUBLF�BOE�IJHI� MPTTFT�� *G�
NFBTVSFT�XFSF�UBLFO�UP�JNQSPWF�JUT�VUJMJTBUJPO
�UIF�BNPVOU�PG�/�BQQMJFE�DPVME�CF�NBSLFEMZ�
SFEVDFE
� UIFSFCZ� SFEVDJOH�/�0�FNJTTJPOT��4VDI�NFBTVSFT� JODMVEF� UIF�BQQMJDBUJPO�PG�/�
BT�GPMJBS�TQSBZT�BOE�JO�DPOUSPMMFE�SFMFBTF�BOE�CJP�GSJFOEMZ�GPSNT
�JODMVEJOH�QSPEVDUT�UIBU�
DPOUBJO�PSHBOJD�$�BOE�DBSCPIZESBUFT� 	TVDI�BT�BNNPOJVN�IVNBUF
�IVNJD�GVMWJD�BDJET
��
"EEJOH�B�GPSN�PG�PSHBOJD�$�UP�OJUSPHFOPVT�QSPEVDUT�BOE�FOTVSJOH�UIBU�$B�MFWFMT�JO�UIF�TPJM�
BSF�HPPE�	XJUI�B�$B�CBTF�TBUVSBUJPO�PG���°���QFSDFOU
�QSPNPUF�UIF�FG¾DJFOU�QMBOU�VQUBLF�
PG�/��5IF�BEEJUJPO�PG�TUBCMF
� JOPSHBOJD� GPSNT�PG�$�TVDI�BT�CJPDIBS�BMTP�QSPWJEFT�NJDSP�
TJUFT�UIBU�BUUSBDU�TPJM�NJDSPCFT�BOE�IFMQ�UP�IPME�OVUSJFOUT
�UIVT�SFEVDJOH�FNJTTJPOT�JOUP�
UIF�BUNPTQIFSF��&NJTTJPOT�CZ�WPMBUJMJTBUJPO�PG�/�CBTFE�QSPEVDUT�DBO�CF�GVSUIFS�SFEVDFE�
CZ�BQQMZJOH� UIFN�CFGPSF� MJHIU� SBJO�PS� JSSJHBUJPO�BOE�POUP�NPJTU� SBUIFS� UIBO�ESZ� TPJM�� *O�
BEEJUJPO
�QSPNPUJOH�UIF�BNPVOU�PG�IVNVT
�QPUFOUJBM�SPPUJOH�EFQUI
�SPPU�MFOHUI�BOE�SPPU�
EFOTJUZ
�BOE�QBTUVSF�HSPXUI
�JNQSPWFT�UIF�VUJMJTBUJPO�PG�/�

8IJMF�UIF�VTF�PG�/�JOIJCJUPST�DBO�SFEVDF�/�0�FNJTTJPOT�GSPN�VSJOF�QBUDIFT�BOE�TPMVCMF�
OJUSPHFOPVT�QSPEVDUT�CZ���°���QFSDFOU
�UIFZ�DBO�JODSFBTF�/)��FNJTTJPOT�BOE�QPUFOUJBM�
/)�

��/�MFBDIJOH�MPTTFT��5IF�KVSZ�JT�BMTP�TUJMM�PVU�BT�UP�UIFJS�MPOH�UFSN�JNQBDU�PO�TPJM�CJPMPHZ
�
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JO�UFSNT�PG�NJDSPCJBM�CJPNBTT
�EJWFSTJUZ�BOE�BDUJWJUZ��5IF�/�JOIJCJUPS�%$%�	%JDZBOEJBNJEF

�
GPS�FYBNQMF
� JOUFSGFSFT�XJUI�UIF�BCJMJUZ�PG�NFUIBOPUSPQIJD�CBDUFSJB� JO�UIF�TPJM� UP�SFEVDF�
$)��JO�UIF�BUNPTQIFSF��*U�DBO�GVSUIFS�QSPEVDF�QIZUPUPYJD�FGGFDUT�BOE�ZJFME�SFEVDUJPOT�JO�
XIJUF�DMPWFS��/JUSPHFO�JOIJCJUPST�BMTP�CSFBL�EPXO�JO�UIF�XBSNFS�XFBUIFS�BOE�BSF�UIFSFGPSF�
POMZ�FGGFDUJWF�JO�UIF�DPMEFS�XJOUFS�NPOUIT�XIFO�TPMVCMF�GPSNT�PG�/�TIPVMEOµU�CF�BQQMJFE�
BOZXBZ��5IJT� JT�QBSUJDVMBSMZ�TP�XIFO�XJOUFST�BSF�DIBSBDUFSJTFE�CZ�IJHIFS� SBJOGBMM�XJUI�B�
IJHIFS�SBUF�PG�MFBDIJOH�BOE�MPXFS�TPJM�UFNQFSBUVSFT�HJWJOH�MJNJUFE�HSBTT�HSPXUI�EFTQJUF�UIF�
BQQMJDBUJPO�PG�/��#FDBVTF�PG�UIFTF�BOE�PUIFS�JTTVFT
�JODMVEJOH�UIF�SBUF�PG�CJPEFHSBEBUJPO
�
QFSTJTUFODF� JO� UIF� TPJM
� BOE� DPO¿JDUJOH� FWJEFODF� BT� UP� UIF� FGGFDUT� BOE� CFOF¾UT� PG��
/�JOIJCJUPST�PO�NJUJHBUJOH�/�0�FNJTTJPOT�BOE�/�MFBDIJOH�JOUP�UIF�HSPVOEXBUFS
�NVDI�NPSF�
JOEFQFOEFOU�SFTFBSDI�OFFET�UP�CF�DBSSJFE�PVU�VOEFS�DPOEJUJPOT�UIBU�BSF�SFQSFTFOUBUJWF�PG�
UZQJDBM�GBSNJOH�QSBDUJDFT��*O�BEEJUJPO
�/�JOIJCJUPST�BSF�B�IJHI�DPTU�PQUJPO�XIFO�UIFSF�BSF�B�
IPTU�PG�MFBTU�DPTU�NJUJHBUJPO�PQUJPOT�BWBJMBCMF�UP�SFEVDF�/�MPTT��

4UPDLJOH�SBUF�	TFF�TDPSFDBSE�°�Q����
�DBO�TJHOJ¾DBOUMZ�JO¿VFODF�()(�FNJTTJPOT��/JUSPHFO�
EFQPTJUFE�JO�UIF�GPSN�PG�BOJNBM�VSJOF�BOE�EVOH�JT�B�QSJODJQBM�TPVSDF�PG�/�0�QSPEVDUJPO�
JO�NBOBHFE� HSB[JOH� TZTUFNT� 	1MBUF� ��
��.PSF� UIBO� IBMG� /FX� ;FBMBOEµT� /�0� FNJTTJPOT�
PSJHJOBUF�EJSFDUMZ� GSPN�FYDSFUBM�/� JO�HSB[FE�QBTUPSBM� TPJMT
�XIJMF� BOPUIFS����QFSDFOU�PG�
FNJTTJPOT� BSF� GSPN� JOEJSFDU� FNJTTJPOT� GSPN� MFBDIFE�BOE� WPMBUJMJ[FE� FYDSFUBM�/��/JUSPVT�
PYJEF�FNJTTJPOT�GSPN�TPJMT�BSF�DBVTFE�QSJODJQBMMZ�CZ�NJDSPCJBM�OJUSJ¾DBUJPO�BOE�FTQFDJBMMZ�
EFOJUSJ¾DBUJPO
�QSPDFTTFT�DPOUSPMMFE�QBSUMZ�CZ�UIF�DPODFOUSBUJPO�PG�NJOFSBM�/�	/)�

��BOE�
/0�

°
� JO�UIF�TPJM��"OJNBM�VSJOF�DPOUBJOT�B� MPU�PG�OJUSPHFO
�XJUI�VSJOF�QBUDIFT�DPOUBJOJOH�
BO�FRVJWBMFOU�PG�VQ� UP� �����°������LH�/�IB��5IF�BNPVOU�PG�VSJOF�QSPEVDFE� JT� SPVHIMZ�
QSPQPSUJPOBM�UP�UIF�BOJNBM�MJWFXFJHIU��"�����LH�EBJSZ�DPX�QSPEVDFT���°���MJUSFT�PG�VSJOF�
EBZ
�BQQSPYJNBUFMZ�TFWFO�UJNFT�UIF�BNPVOU�PG�B����LH�FXF
�XIJDI�QSPEVDFT����°����MJUSFT�
PG�VSJOF�EBZ�	5BCMF���
�Q����
��5IF�BDUVBM�BNPVOU�PG�/�JO�VSJOF�EFQFOET�TUSPOHMZ�PO�UIF�
BNPVOU�BOE�GPSN�PG�TPMVCMF
�TBMU�CBTFE�OJUSPHFOPVT�GFSUJMJTFS�BQQMJFE
�UIF�BNPVOU
�RVBMJUZ�
BOE�UZQF�PG�GFFE�DPOTVNFE
�BOE�UIF�FG¾DJFODZ�PG�SVNFO�GVODUJPO��"�IJHI�TUPDLJOH�SBUF�PO�
DSVEF�QSPUFJO�OJUSBUF�SJDI�QBTUVSF�SFDFJWJOH�IJHI�BNPVOUT�PG�TPMVCMF�TBMU�CBTFE�GFSUJMJTFS�
/�XJMM�TJHOJ¾DBOUMZ�JODSFBTF�/�0�FNJTTJPOT�DPNQBSFE�XJUI�MPX�TUPDLJOH�SBUFT�

"CPVU����QFSDFOU�PG�BOUISPQPHFOJD�$)��	J�F��DBVTFE�CZ�IVNBOT
�JT�FNJUUFE�GSPN�SVNJOBOU�
BOJNBMT�CZ�NFUIBOPHFOJD�GFSNFOUBUJPO�JO�UIF�HVU��.FUIBOF�JT�BMTP�QSPEVDFE�CZ�BOBFSPCJD�
GFSNFOUBUJPO�PG�BOJNBM�NBOVSF��-JLF�/�0
�UIF�HSFBUFS�UIF�TUPDLJOH�SBUF�PO�QPPS�RVBMJUZ
�
DSVEF�QSPUFJO�OJUSBUF�SJDI�QBTUVSF
�UIF�HSFBUFS�UIF�FNJTTJPOT�PG�$)���.PTU�PG�UIF�NFUIBOF
�
IPXFWFS
� JT� SFNPWFE�CZ�QIPUPDIFNJDBM�PYJEBUJPO
� JOBDUJWBUFE�CZ�UIF�IZESPYZM� 	0)
� GSFF�
SBEJDBMT� JO� UIF� BUNPTQIFSF
� BOE� CZ� NFUIBOPUSPQIJD� PYJEBUJPO� JO� BFSBUFE
� CJPMPHJDBMMZ�
BDUJWF�TPJMT
�QSPEVDJOH�B�HMPCBMMZ�TJHOJ¾DBOU�TJOL�

"OJNBM�MJWFXFJHIU�QFS�IFDUBSF�JOTUFBE�PG�TUPDL�VOJUT�JT�VTFE�UP�EF¾OF�TUPDLJOH�SBUFT�CFDBVTF�
PG�UIF�EJG¾DVMUZ�PG�BDDVSBUFMZ�SFQPSUJOH�TUPDL�VOJUT�GPS�EJGGFSFOU�DMBTTFT�PG�MJWFTUPDL
�BOE�
BU�EJGGFSFOU� UJNFT�PG� UIF�ZFBS� JO� UFSNT�PG� UIFJS�TJ[F
� GFFE�	FOFSHZ
� SFRVJSFNFOUT
�BOJNBM�
QFSGPSNBODF�BOE�GBSNJOH�TZTUFNT��5IF�BWFSBHF�MJWFXFJHIU�QFS�BOJNBM�GPS�EJGGFSFOU�TUPDL�
DMBTTFT�JT�HJWFO�JO�5BCMF����	Q����
�BOE�DBO�CF�RVJDLMZ�VTFE�UP�DBMDVMBUF�TUPDLJOH�SBUF�	BOE�
GFFE�VTF�FG¾DJFODZ

�SFHBSEMFTT�PG�UIF�DMBTT�PG�MJWFTUPDL�
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LFZ�UP�SFEVDJOH�BHSJDVMUVSBM�FNJTTJPOT�PG�()(T��5IF�()(�&NJTTJPOT�4DPSFDBSE�QSPWJEFT�
GBSNFST�XJUI�B�TJNQMF
�RVJDL�UPPM�UP�IFMQ�UIFN�NJUJHBUF�UIF�QSPEVDUJPO�PG�()(T�

0GG�TFUUJOH� ()(� FNJTTJPOT�� 5IF� TFRVFTUSBUJPO� PWFS� B���� NPOUI� QFSJPE� PG� ���� BOE� ����
UPOOFT�$�IB�JO�UIF�UPQ���N�PG�TPJM�	BO�JODSFBTF�PG�����BOE�����QFSDFOU�SFTQFDUJWFMZ�GSPN�
UIF�QSFWJPVT�ZFBS
�PO� UXP�EBJSZ� GBSNT� UIBU� SFDFOUMZ�DPOWFSUFE� GSPN�TPMVCMF
�TBMU�CBTFE�
IJHI�BOBMZTJT�/�1�,�GFSUJMJTFST�UP�CJP�GSJFOEMZ�GFSUJMJTFST
�FRVBUFT�UP�UIF�TFRVFTUSBUJPO�PG�
���BOE����UPOOFT�$0��FRVJWBMFOUT�IB�SFTQFDUJWFMZ��()(�FNJTTJPOT�GSPN�EBJSZ�GBSNT�BSF�
UZQJDBMMZ�PG�UIF�PSEFS�PG��°��UPOOFT�$0��FRVJWBMFOUT�IB�ZS
�UXP�UIJSET�MFTT�UIBO�UIF���°���
UPOOFT�$0��FRVJWBMFOUT�IB�TFRVFTUFSFE�BT�TPJM�$��5IF�TPJM�DMFBSMZ�IBT�B�IVHF�DBQBDJUZ�UP�
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�NPQQJOH�VQ�NPTU�PG�UIF�FYDFTT�DBSCPO�CFJOH�FNJUUFE�JOUP�UIF�BUNPTQIFSF��
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NBOBHFE�GBSNMBOE��4PJM�DBSCPO�TFRVFTUSBUJPO�CZ�BEPQUJOH�DBSCPO�GBSNJOH�TUSBUFHJFT
�TVDI�
BT�EFWFMPQJOH�UIF�SPPU�TZTUFN
�JODSFBTJOH�FBSUIXPSN�OVNCFST
�BOE�BQQMZJOH�CJP�GSJFOEMZ�
GPSNT�PG�GFSUJMJ[FS
�JT�DPOTFRVFOUMZ�B�DPTU�FGGFDUJWF�TUSBUFHZ�UP�NJUJHBUF�()(�FNJTTJPOT�

&OIBODFE�GFFE�OVUSJUJPO�BOE�TFRVFTUSBUJPO�PG�BUNPTQIFSJD�$0��JO�UIF�TPJM
�VMUJNBUFMZ�BT�
TUBCMF�IVNVT
�NBZ�XFMM�QSPWJEF�B�NPSF� MBTUJOH�TPMVUJPO� UIBO� UFNQPSBSJMZ�TFRVFTUFSJOH�
$0��JO�UIF�TUBOEJOH�CJPNBTT�UISPVHI�SF��BOE�BGGPSFTUBUJPO��*NQSPWFE�GFFE�OVUSJUJPO�BOE�
NJDSPCJBMMZ�BDUJWF�TPJMT�XJMM�BMTP�IFMQ�SFWFSTF�UIF�QSPDFTTFT�PG�MBOE�EFHSBEBUJPO�BOE�UIVT�
DPOUSJCVUF� UP� IJHIFS� TPJM� GFSUJMJUZ
� HSFBUFS� CJPEJWFSTJUZ
� BFSBUJPO
� JO¾MUSBUJPO� BOE� XBUFS�
IPMEJOH�DBQBDJUZ
� MFTT�ESPVHIUJOFTT�BOE�EFQFOEFODF�PO�TVQQMFNFOUT� JO�QSPUSBDUFE�ESZ�
QFSJPET
�BOE�TVTUBJOBCMF�GPPE�QSPEVDUJWJUZ�BOE�RVBMJUZ�
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