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-+3=/;14-� 8,60� 92*06-� ,62� .9� 82?13-� -69,� ;)+336,8*2-� 1.23� >.2� 36-� <=-,+96�
/2.764-.)2536&� �.2-6-� 0+=62�=506,�86,+9961C6361� *>�61� ,6292*0�=.)� *>�6-� �69,0?24:�
362�1;�62�163,*9-&��

�26*,6216�0*2�+��  ��>.2-=*-� .0620676136�92?=4,?3-6:�6146,-6�=-6362�)63�=/263-6�
42*-860.4=1+1962&�
47.,3� ��+�36-�06=-,+96�/2.764-.)2536:�./=-2<)=�-+,,<8�*>�0*13,<8�
>2*� �*263*,:� 8,60� +=-*13=*-� +� C61C.,3� -+,� 61� 0*13=A1=46136,=6� +� �($$&� �� �($("���
;3><26=�.)>*--6136�32?1+19=*2867362�+�86-A36,+96�36,6�*>�/2.764-.)2536-:�7>&�8+,*9�$&�&�
�6-�-+3,+9626�269;,*-+0�>.2�
47.,3��L=�)6,,6)=-6�36,�+�36-�B61-2*,6�/2.764-.)2536�62�>2*�
�(��&� �� �('�� .0620676=� *>0*13+1961� *>� 36� B61-2*,6� /2.764-.)25362�+1-61=+0626-� 063�
>76216,=6�*>�6-�>2636-�=-A2-�.9�=?141+19�*>�8;1361�+� 
47.,3� �:� ./=-2<)=�=-&� (���� )&�
�.2=,*96-�8,60�+)+3,62-+3�+446�96116)><2-:�+36-�.)4.=-1+196216�8,60�0;23626-�*-�0?26�
>.2� C<76&� �6� �� =-<2=-6� -+,,<8� -+,� 
47.,3� �� >2*� 1.23� +� 36-� B61-2*,6� .9� <=-,+96�
/2.764-.)2536�62�+)+3,62-+3�8,606-�2<2,*9-�/5�6-�-+3=/;14-�.9�*26*,6216�+�=-.26�36,6�*>�
.)2536-�;31A--6=�+1-61=+0-�-+,�7.2382;9=>.2)5,&�

�

	�2� �+��3��
���������*+����+��6,��0������

	2.764-6-=� >.2)5,� 62� *-� 86,A=6� 36� -641+=46� );,+9C6362� >.2� *-� 96116)><26� 61�
?132+19� *>� 36� 64=+=-626136� *>0*13+19=>.2C.,3:� =5,636=� *-� 362� ./=-52� 6-� /62)*161-�
053.)2536� .)42+19� 
47.,3� �� ;)+336,8*2-� <=-� >.2� �76226� .9� =A3� >.2� �76226� 
4.0&�
�.2;1362=<96,=61�=4*,�86,A=6�36�8+.,.9+=46:�-641+=46� .9�<4.1.)+=46� );,+9C6362�.9�
4.1=64061=62� 063� *-� <96� 361+-2+>+4*-+.161� +� .)2536-� )63� ���"���� 49� �@C*� +� 6-�
1?2)626�36>+1626-�/2.764-.)2536&�	5�8*992;13�*>�269+=-262+1962�>*=-,?996=�36�*26*,62:�
=.)� 4*1� +1395� +� /2.764-.)2536-&� �.2/2.764-6-�0+,� .)>*--6� *26*,62� /5�=*))61,*9-�+�
=-<226,=6=.236161�����C*&�
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�

�/,?996-� >2*� �67,6� �)-� 952� /5� 26-*8,62+19� *>� 1*-;2,+96� *>0*13+19=>.2C.,3� +�
.)2536-:�C0.2063�362�./=-52�61�,*00*136-�=<�.)9+06-�*>�619*26*,62�)63�);,+9C63�>.2�
92?=1+19&��6-�62�/2.764-6-=�>.2)5,�*-��

" <96�361+-2+>+4*-+.161�+�/2.764-.)2536-�-+,����"����49��@C*@52�
" =*),6-�=6-�>.286326�1*-;2>.2C.,3616�+�.)2536-:�.9�;1395�>.22+196,=62�+�

0?23+>;,36�8+.-./62�
" 961=4*86�361�1*-;2,+96�0*138*,*1B6�
" 60-&�>.286326�36�1*-;2,+96�>A=+=46�>.2C.,3�+�
47.,3����
�
�62�=4*,� ,?996=�0?9-�/5�61� -641+=4�=6-�8+,,+9� ,<=1+19:�C0.2�=,<7>1+19�*>�32?1� .9�

./>A,31+19� *>� 92<>-62� 62� 0?=61-,+96� +139268&� �6-� 62� 86=,;--6-:� *-� 86=42+06� �� );,+96�
).36,,62�>.2�96116)><26,=6�*>�0536�6196�+�.)2536-&��?20?26136�2*//.2-�+136C.,362�
86=42+06,=62�*>�36�*4-;6,,6�>.2C.,3�+� .)2536-&� �69+=-262+1962�*>�8,*13-� *136-�-622?1"�
.9� 7.238;13=>.2C.,3:� *26*,*106136,=6:� *>0*13+19="� .9� *>=-2<)1+19=>.2C.,3:�
4;,-;2C+=-.2+=46�>.2C.,3:�=?-1+1962�)0&�0+=;*,+=626=�/5�3+062=6�-6)*4.2-�.9�86=42+06=�+�
*>=1+-� �&� �62� 9+06=� 6130+3626� 86=42+06,=62� *>� 1?2+19==-.>86,*=-1+19� .9� 8+.,.9+=46�
>.2C.,3&��

�130+3626� +136C.,362� 2*//.2-61� /2.764->.2=,*9:� >.2C.,3:� =.)� 86,A=62� 36�
,*1382;9=)?==+96�+1-626==62�+�.)2536-:�1<30613+96�*1,?9=*2867362�=*)-�0;2362+1962�
*>�361�1A6�1*-;2-+,=-*13�+�.)2536-&��

��

	�5 ,��0����������� �

�62� >.26=,5=� 6-*8,626-� 61� =<� +� 361� B61-2*,6� 36,� *>�/2.764-.)2536-&� �130+3626�
6-*8,626=�0536�6196:�=;)/.)25362�.9�=)5=<62�+�/2.764-.)2536-&��62�86=42+06=�36,=�
6-� =B61*2+;)� �:� C0.2� =<61� 6-*8,626=� )63� 0*13=/67,� +� B*&� 4.-6� �':��� ):� .9� 36,=� 6-�
=B61*2+;)� ��:�C0.2�=<61�6-*8,626=� )63�0*13=/67,�+�B*&�4.-6� �':��� )&� �>>61-,+96� .9�
/2+0*-6�0*13,<8==-2?41+1962�+�.)2536-�=,<7>6=�.9�362�6-*8,626=�1*-;2,+96�-+,,<8�=5,636=:�
*-� C6,6� ./,*13=-+,=-2<)1+1961� ,636=� ;3� +� =<61&� �6--6� 26=;,-6262� +:� *-� 362� ./=-52� 61�
,*00*136-�=<�/5�B*&��'�C*�6>-62�=B61*2+;)���.9�/5�B*&�!��C*�6>-62�=B61*2+;)���&�	5�61�
36,=-2?41+19� *>� 
47.,3� �� ./=-2<)=� =<61� 6-*8,626=� 0536� 6196� 063�
0*13,<8=26=-*;262+19:� >.2,?91+19� *>� 0*13,<8� =*)-� ,;41+19� *>� *>0*13+19=*1,?9� .9�
36,=-2?41+1962�*>�5816�0*13,<8&�

�6-� =*),636� /2.764-.)2536:� =.)� >.2061-6=� /50+246-� 063� 36� ?132636�
*>0*13+19=>.2C.,3:�0+,�.)>*--6�+�*,-����"��'�C*&��.1=64061=6216�>.2�0676:�8A91+1962�
.9� -641+=46� *1,?9� +� .)2536-� 4*1� )+1+)626=� 063� 614,6� +139268� +� 36� 86=-56136�
*>,<8=>.2C.,3&��6*,+=626=�/2.764-6-:�4*1�362�>.2061-6=�61�=*),6-�40?,=-.>6>>64-�/5�!�"
!��-.1=��@52�=0*26136�-+,�!�!"!�$�49��@C*�/2.764-.)2536&�
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47.,3��3*,61:�C0.2�36116�C*2�4*2*4-62�*>�61�>,*3�.9�8263�53*,:�62�6-����"����C*�
=-.2-� .)2536� 86,+996136� .)42+19� 561� )6,,6)� �76226� .9� 
47.,3� 8A62� +� 
;6,=)+136�
�.));16:�=6�8+,*9616��&�"�&!&�

�-� 36,.)2536� *>� 53*,61� )6,,6)� �6362� �76226� .9�8*44632*9616� 063� �6=-6C*06�

4.0�=*)-� 67613.))616�M�19C.,)M� .9�M�*,8.M:�B*&� ��� � )� 06=-�>.2� �<96,4?2�62�
;3/696-�=.)�/2.764-.)2536&�

��A24636�*26*,62�.9�619*26*,62�>.26>+136=�/5�86996�=+362�*>�
47.,3� �&��.3�1.23�
62�*>92?1=1+1961�=4.04,?3-6�C<76�8*44632*9�+��2*96=4.0�.9��76226�
4.0�=*)-�=-?24-�
=42516136�3A24636�*26*,62&��.3�=A3�62�*>92?1=1+1961�.0620676136�=-?24-�=42516136�
3A241+19=*26*,62� =*)-� 6146,-6� 36,=-2?41+1962� )63� =4.04,?3-6� =4251+1962� <=-� >.2�
�*263*,&��

	2.764-.)2536-�.9�36-=�*>92?1=1+19�62�0+=-�/5�-./.92*>+=46�4.2-�.062�.)2536-:�=6�
8+,*9616��&�"�&!�=*)-�/5�6-�92;134.2-:�=6�8+,*9��&�&�	2.764-.)2536-=�B61-2*,6�36,6�C*2�
/2.764-92?1=61� ).3� =A3� .9� ).3� 1.23� -A/+=4� =*))61>*,36136� )63� � :��� )� H @(��
>.3I� C<7364;2061� +� .)2536-&� �6--6� 9?,362� ,+96,636=�36-� =A3<=-,+96� /2.764-.)2536:�
)61=�36-�<=-,+96� /2.764-.)2536�+�<02+9-� -+,1?2)6,=6=0+=� *>92?1=6=� *>� �':��� )�H@ ��
>.3I�C<7364;2061�+�.)2536-&��

	2.764-92?1=61�+�36-�06=-,+96�/2.764-.)2536:�C0+=�C<736>.2C.,3�0*2+6262�86-A36,+9-�
><,962�1*-;2,+96�,+1+62�+�-622?16-�=.)�067*1,?9�.9�=4.082A1�)0&�	2.764-92?1=61�+�36--6�
.)2536�62�>*=-,*9-� ;3�>2*�>.26,<8+96�=4<1�.062�/50+241+1962�.9�=4*,�>*=-,?996=�)626�
36-*,7626-�+�>.28+136,=6�)63�/2.764-6-=�36-*+,/,*1,?91+19�>.2�.)2536-&��

	2.764-92?1=61�62�>*=-,*9-�=.)�61�92?1=6�>.2�36�*26*,62:�C0+=�*>0*13+19=-+,=-*13�
.9�0696-*-+.1=>.2C.,3�4*1�>.2061-6=�/50+246-�063�/2.764-6-=�26*,+=62+19&��7613.))6:�
8A90?2462� .9� -641+=46� *1,?9:� =.)� )5--6� 0?26� =528*26� .062� >.2� )696-� 86=46316�
?132+1962� +� 92;130*13=>.2C.,3:� =4*,� =+426=� 6>-62� 86C.0:� ;*1=6-� .)� 3+==6� ,+9962�
+1361>.2�6,,62�;)+336,8*2-�;361>.2�361�>*=-,*9-6�/2.764-92?1=6&�

�.063./,*13==46,,6-�-+,�
47.,3���/5�=-2?41+1961�96116)�/2.764-.)2536-�,+9962�+�
61�*>=-*13�*>��"��4)�>2*�.)2536-�).3�1.23:�=A3�.9�06=-:�=6�8+,*9��&�&��,626�0*13,<8�
96116)=-2<))62�619616�.9�36-�-./.92*>+=46�./,*13�-+,�.)2536-�;39<2�+�*,-��&�(��C*:�
362�62�>.236,-�-+,�61�2?446�/2+0*-6�0*13,<8�.9�4.));160*13,<86-�
47.,3��&��

�6-�1.2306=-,+96�36,./,*13� .)42+19� 
47.,3� �� ;39<2�B*&� ����C*:�36-�=A306=-,+96�
36,./,*13�-+,�0*13,<8�+��*263*,�;39<2�B*&�!���C*&��6�=A3<=-,+96�36,./,*136�-+,�)+1326�
/2+0*-6�0*13,<8�62�C062�+=?2�/5���"$��C*&��
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�-� 36,./,*13� /5� �!� C*� .0620676136� 3A24636� *26*,62� C*2� *>,<8� -+,� 36-� 06=-,+96�
/2.764-.)2536:�)61=�36,./,*136�/5�+�*,-���(�C*:�362�.0620676136�62�=4.0:�C*2�*>,<8�-+,�
36-�B61-2*,6�/2.764-.)2536&��

�6,./,*136-� -+,� 36-� <=-,+96� /2.764-.)2536� 62� B*&� �'�� C*� .9� 86=-52� ,+96,636=�
.0620676136�*>�=4.0�

�6-�=*),636�/2.764-.)2536�;39<2����"��'�C*&��

�

���  ����3��

�6� *4-;6,,6� -622?1>.2C.,3� +� /2.764-.)2536-� =*)-� /5�36� 1?2)6=-� -+,92?1=6136�
*26*,62� 62� 86,A=-� 063� 6-� >,*361+06,,6)61-� ;3><2-� +�*/2+,� ����&� �62� 62� *>)?246-� .9�
./)5,-� ,.4*,6�>+4=/;14-62�>.2=46,,+96�=-6362�+�.)2536-&��+06,,6)61-6-�62�;3><2-�)63�
�	
";3=-A2�.9�26>626262�-+,�����.9�=A=-6)"!$�/,*1>+4=/;14-62&��

	5�8+,*9�!&��62�26=;,-*-6-�*>�>,*361+06,,6)61-6-�0+=-�+�>.2)�*>�C<7364;2062:�362�62�
-6916-� )63� �:��� )L=� +1-620*,&� �62� 62� 6130+3626� *1><2-� 9*1=46� >5� -622?14.-62� +� 36�
,*06=-6�.)25362&��

��36-�B61-2*,6�/2.764-.)2536�,+9962�36�3A86=-6�.)25362:�362�62�/5�B*&�!:$�C*:�+�6-�
1+06*;�>2*�4.-6��$: �)�-+,���:���)&��26*,62�/5�+�*,-�B*&����C*�,+9962�;1362�4.-6���:���)�
.9�B*&��'�C*�,+9962�;1362�4.-6��':���)&���36-�B61-2*,6�/2.764-.)2536�62�362�+�*,-�B*&�!��
C*� ;1362�4.-6� �':��� ):�B*&�$�:��C*� ;1362�4.-6� ��:�� � )� .9�B*&� ��:��C*� ;1362�4.-6�
��:���)&��6-�B61-2*,6�/2.764-.)2536�;39<2�+�*,-�'': �C*:�+36-���:!�C*�4*1�>.2061-6=�*-�
,+996�+�4.-6+1-620*,,6-���:��"� :���)&���

�6-�,*06=-6�-622?1�>+136=�+�36-�<=-,+96�/2.764-.)2536:�C0.2�362�62�B*&��:��C*�;1362�
4.-6��$:���)&�G*&���C*�,+9962�C62�;1362�4.-6���:��)�.9�B*&�$�C*�,+9962�;1362�4.-6���:��
)&��62�62�269+=-2626-�+�=-<226,=6=.236161���C*�;1362�4.-6��'�)�.9�+�=-<226,=6=.236161�
(�C*�;1362�4.-6��':��)&��62�62�+�*,-���:$�C*�+�36-�<=-,+96�/2.764-.)2536:�7>&�-*86,��&�&�&��

��36-�06=-,+96�/2.764-.)2536�=-+962�-622?16-�B*&� �)�+�26-1+19�<=-06=-&��6�,*06=-6�
.)25362� >+136=� ,?19=-� ).3� <=-� .9� 1?2)6=-� 0*13,<86-�
47.,3� �� .9� 0*13,<86-� >2*�
�*263*,&� �622?1=-+91+1961� ).3� 06=-� 4*1� ;3-2A446=� 063� *19+06,=6� *>� ><,96136�
36,*26*,62�� �6,*26*,62� /5� +� *,-� B*&� $:�� C*� ,+9962� +� 4.-6+1-620*,,6-� � :��"�(:��� )&�
�6,*26*,62�+� 4.-6+1-620*,,6-� �("!�� )� ;39<2� �:!�C*:�*26*,62�+�4.-6+1-620*,,6-� !�"!�� )�
;39<2��: �C*:� *26*,62�+�4.-6+1-620*,,6-� !�"!�� )� ;39<2� ':��C*:�*26*,62�+�4.-6+1-620*,,6-�
!�"!!� )� ;39<2� �:�� C*:� *26*,62� +� 4.-6+1-620*,,6-� !!"!$� )� ;39<2� $:�� C*:� *26*,62� +�
4.-6+1-620*,,6-�!$"!��)�;39<2�$:��C*�.9�B*&��:��C*�,+9962�.062�4.-6�!��)&�

�6�1?2)6=-6�67613.))6�+�36-�06=-,+96�/2.764-.)2536�,+9962�/5�6-�-622?1�.062�B*&�
4.-6� !'� )&� �61� 1?2)6=-6� 67613.)� +� 36-� <=-,+96� /2.764-.)2536:� 67613.))61�
M�19C.,)M�,+9962�+�B*&�4.-6�� :��)&�
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G61-2*,6�/2.764-.)2536N� � � �
��:��� �:�(� �&�� �:�(�
��:��� �:!�� !& � !:$$�
��:��� !:��� �&(� �:�'�
��:��� �:(!� ��&'� ��:�(�
�':��� ':$�� ��&�� ��:���
�':��� $:''� �&$� �':�'�
�':��� �:(�� (&$� !�:� �
�':��� $:(�� �&(� !�:���
��:��� $:� � '&�� $�:�!�
��:��� !:'�� �&(� $$: ��
��:��� �:� �  &!� $(:( �
��:��� !:��� '&�� �!:���
� :��� �:�$�  & � �(:�(�
� :��� !:��� �&'� '�: ��

	2.764-.)2536�<=-N� � � �
�$:��� �:��� �&'� �:���
�$:��� �:$�� $&�� �:���
��:��� �:�$� $& � �:�'�
��:��� �:�!� ��&�� �:�(�
��:��� �:�!� ��&$� !:(��
��:��� �:'�� �$&�� �:���
�':��� �:'$� �$&�� �:�'�
�':��� �:!�� ��&��  :$ �
�':��� �:' � '&�� (:�'�

M�':��M� �:��� � & � ��:� �
	2.764-.)2536�06=-� � � �

� :���"�� :��� �:('� '&�� �:('�
�(:���"�� :��� �:���  &'� $:''�
�(:���"��(:��� �:���  &'� �:!'�
!�:���"��(:��� �:'��  &!� (:('�
!�:���"�!�:��� �:$'� �& � ��:$��
!�:���"�!�:��� !:!�� ��&�� ��:���
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skjoldaa   Manningtal20    14/07/01  6:46:50 PM
Geom: skjoldaa_reg25    Flow: Afstr 4.3-100 l/s/km2  September 2000
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�(:�� C*&� �6� >.264.))62� /2+)?2-� +� 36-� 06=-,+96� /2.764-.)2536&� �� 36-� =A3,+96�
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619=+91*-;2&�	*2B6,,6216�C*2�-+,C<2-�;3>,A--636�.9�+446�;3>,A--636�67613.))6&�
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9*),6�5>.2,<8�4*1�=6=�/5�=.9164.2-6-�>2*� � �$:�C0.2+).3�561�/5�96162*,=-*8=4.2-6-�
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�X��&��$!� ×��I�

� -*8�W��&�  �×�6R/H"�&$ ��X��&'���×�,1�H!��I�"��&��!�� ×�'�X��&��$!� ×��$I�

� -*8�W��&�  �×��':� �W�� :'��49@C*&�

�0?,=-.>-*86-�8626916=�=.)� �'�C*�Y�� :'��49��@C*�W��!&����49��@52&�

�0?,=-.>8*,*1B6� >.2� /2.764-.)2536-�86=-56136� *>� �'�C*�3A24636� *26*,62:� �$�C*�
6196�)0&�.9�'�C*�=4.0:�).=6�.9�0*13,<8�4*1:�+36-����E�6,,62��!�C*�62�32?16-�.9�-*8�
>2*�+446�3A24636�.)25362�*1=,5=�-+,����49��@C*:�-+,=0*26136�./9<26=�=5,636=��

�0?,=-.>-*8�32?16-�/2.764-.)2536��!���×��� $�×��!�) !� ×���:��)9��@,�W�!&$� �49��@52�

�0?,=-.>-*8�<02+96�3A24636�/2.764-.)25362��$��C*�Y�� :'��49��@C*�W��&!$$�49��@52�

�0?,=-.>-*8�+446�3A24636�/2.764-.)25362��'�C*�Y���:���49��@C*�W�'��49��@52�

�0?,=-.>8*,*1B6�+�*,-�>.2�/2.764-.)2536-��!&$� X�&!$$X'��49��@52�W�$& !��49��@52�

�0?,=-.>-2*1=/.2-61�>2*�/2.764-.)2536-�4*1�;1362�36�1;0?26136�>.2C.,3�=5,636=�
./9<26=�-+,�+�*,-�� &!� X�!&���X$& !��W�$'&����49�� @52&�

�.=>.2-2*1=/.2-61� -+,� /2.764-.)2536-&� �61� 96116)=1+-,+96� >.=>.2-2*1=/.2-� >.2�
)5,6=-*-+.161� +� �52;/� �:� �=-2;/� +� /62+.361� �((!"(�� C*2� 0?26-� $�(� 49� 	@52&�
�.=>.2-2*1=/.2-61� +� ./,*136-� -+,� /2.764-.)2536-� 4*1� 8626916=� 6>-62� -+,=0*26136�
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862691+19=)6-.36� =.)�>.2� 40?,=-.>-2*1=/.2-61� *19+06-� .061>.2&� �.=>.2-2*1=/.2-61�
>2*�/2.764-.)2536-�=4<116=�*-�0?26�/5��$'�49�	@52&��

�

��	2��*�0�������
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�.));16067616� �76226� 
4.0067� .9� �6362� �76226067� =*)-� 3+062=6� 6,4*8,62� .9�
-6,6>.1,631+1962� ,*19=� 3+==6� 067*1,?9� ,+9962� *,,6� ;361>.2� /2.764-.)2536-&�
�67=-2?41+1962�*>�3+==6�0676�-?-�/5�.9�,*19=�/2.764-.)2536-�62�)5,-�063�4.-6=?-1+19�
*>�067)+3-6�;30*,9-6�=-6362&��76226�
4.0067�,+9962�C62�+�4.-6�!�:�!�)�"�!':' �)����&�
�6362� � �76226067� /5�36,=-2?41+19� ;)+336,8*2-�06=-�>.2� /2.764-.)2536-� ,+9962�+�4.-6�
!�:�'�)�"�!�:���)����&��

	2+0*-6� >?,,6=0676� -?-� /5� 361� =A3,+96� /2.764-92?1=6� ,+9962� /5� 61� ��� )� ,*19�
36,=-2?41+19� +� 36-� 06=-,+96� /2.764-.)2536� .9� /5� 61�$!�� )� ,*19� 36,=-2?41+19� +� 36-�
B61-2*,6�/2.764-.)2536&��6>?=-6,=6�.9�0674.-62�62�+446�269+=-2626-&�

�02+96�067*1,?9�-?-�/5�6,,62�+�/2.764-.)2536-�62�*,,6�/2+0*-6�)*240676&��*2406761�
,*19=� 
47.,3� �� /5�=-2?41+1961:�=-&� (&���"B*&� (& ���62�+446�86>?=-6-� .9� ,+9962�+�4.-6�
��:'��)�"��':�'�)����&��*2406761�+�36-�1.23<=-,+96� /2.764-.)2536�,+9962�/5�61�B*&�
����)�,*19�./)5,-�36,=-2?41+19�+�4.-6� ��: ��)�"��': '��)����&��*2406761�B*&�����
=A3�>.2�
47.,3��:�=-&���&���"��&(���):�,+9962�+�4.-6�!�:$$�)�"�!�:���)����&��02+96�
)*240676�62�+446�269+=-2626-�)63�0674.-62&�


;6,=)+136� �.));16=� -641+=46� >.20*,-1+1962� C*2� ./,A=-:� *-� 362� +446� ,+9962�
4.));1*,6�2<2,631+1962�+�/2.764-.)2536-&�

��C61C.,3� -+,� ./,A=1+1962�>2*�3+062=6�>.2=A1+19==6,=4*862�>.264.))62�362�+446�+�
/2.764-.)2536-�6,4*8,62:�-6,6>.14*8,62:�9*=,631+1962�6,,62�0*13,631+1962&��

�)>*196-� *>� 36-*+,32?1+19� +� .)2536-� +� C61C.,3� -+,� ./)5,+1962� .9�
*24+0./,A=1+1962� >2*� �636=6,=4*86-� 4*1� 86=42+06=� 063:� *-� 362� >.26>+136=�
32?1,631+1962�=.)�0+=-�/5�8+,*9�$&�&�

�-� /*2� 67613.))6� .9� 8A91+1962:� M�*,8.M� .9� M�19C.,)M:� ,+9962� -?-� /5�
/2.764-.)2536-&���>.28+136,=6�)63�36-*+,/,*1,?91+19�*>�/2.764-6-�=4*,�3+==6�269+=-2626=�
063� ./)5,+19� *>� =.446,4.-62� )0&� =5,636=� *-� 6061-;6,,6� 1<30613+96� C61=A1� 4*1�
-+,9.36=6=&� 
/6B+6,-� 269+=-2626=� 6061-;6,-� >.264.))6136� 163=+01+19=*1,?9� >.2�
=/+,360*13&��

�

��	5���0������6�����0�����
����

�67,6��)-=�,.3=6762>.2-6916,=6�>.2�/2.764-.)2536-�.)>*--62�+�*,-����,.3=67626&��

�7613.)="� .9� 6762>.2C.,3� >.26,+9962� 1?2)626� 86=42606-� +� �7613.)=)?==+9�
�.2;1362=<96,=6�;3><2-������>.2��67,6��)-�*>��+264-.2*-6-�>.2��<360*26�2C0620&�
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�6� /2.764-62636� ?132+1962� +� 06=-,+96� .9� <=-,+96� /2.764-.)25362� 62� /2+)?2-�
269;,62+19�*>�0*13,<8&��.2�36-�B61-2*,6�/2.764-.)2536�62�/2.764-626-�6-� !��� )� ,*19-�
=-2A9�+�
47.,3���)63�-.//;14-�.9�0*13=/67,�+�B*&�4.-6��':���)�����6>-62�=B61*2+;)�
��.9�+�B*&�4.-6��':���)�����6>-62�=B61*2+;)���&�

�.));160*13,<86-� 
47.,3� �� =*)-� =-.2-� =6-� *,,6� <02+96� 0*13,<8:� 362� 269;,6262�
*>0*13+19�+�/2.764-.)2536-�?1326=�2*3+4*,-�/5�>.2=46,,+9�0+=�+�C6,6�/2.764-.)2536-:�7>&�
8+,*9� ��&�� .9�86=42+06,=61�16361>.2&� �.2�361�1?2)626�86,+9961C63�*>�36�86=426016�
*1,?9=*2867362� C610+=6=� 6130+3626� -+,� 8+,*9616� ��&�� .9� ��&�&� �61� 1;0?26136�
*>0*13+19�+�.)2536-�82+196=�-+,�./C<2�063�*-�61�2?446�5816�0*13,<8�,;446=&��<,96136�
0*13,<8�=,<7>6=@/,*1626=�=5,636=:�*-�362�+�0*13,<8=-2*BJ6-�./=-52�6-�1*-;2,+9-�-622?1�+�
>.2C.,3�-+,�36�1?26�.)9+06,=62:�=B61*2+;)����.9�H�I��

� � �6,=-2?41+19:�)�
" 
47.,3��:�=-&�(&$'�"��&�'��)�H���=-&(&���"(&('��)I� Z&&ZZ� '�� � H$'�I�
" �*13,<8�>2*��*263*,�ZZZZZZZZZZZZZZ&&& � �$� � H�$�I�
" !�0*13,<8�+�=A3,+96�B61-2*,6�/2.764-.)2536�ZZZZ&ZZ� �&�'� � H�$�I�
" '�0*13,<8�+�1.23,+96�B61-2*,6�/2.764-.)2536�ZZ&&&ZZZ�  �� � H'��I �
" ��0*13,<8�+�06=-,+96�/2.764-.)2536��

+14,;=+0�
47.,3��:�=-&���&���"��&! ��
�

 �� �
�

H ��I �
� ��*,-� !&'�� � H�& ��I�

�
�53.)25362� 6-*8,626=�6130+3626� 063� 26=-*;262+19� *>�><,96136� 36,=-2?41+1962� *>�
0*13,<8:�=B61*2+;)����.9�H�I��

� � �6,=-2?41+19:�)�
" 
47.,3��:�=-&�(&���"(&!���)��"���3,<8==-2A9:�7>&�*>=1+-�!&�Z&&� ��� � H���I �
" 
47.,3��:�=-&���&�'�"��&����)�H���=-&�(&('�"��&���� )I�ZZ&& � �&�$� � H�&�$�I�
" �*13,<8�>2*��*263*,�ZZZZZZZZZZZZZZ&&& � �'� � H�'�I �
" �02+96�0*13,<8�ZZZZZZZ&ZZZZZ&ZZZZ � �!� � H�!�I �
� ��*,-� �&( � � H�&� �I�
�

�53.)25362� 6-*8,626=� 6130+3626� 063:� *-� ><,96136� 36,=-2?41+1962� *>� 0*13,<8�
>.2,?996=�+�6-�1A-�-622?11?2-�.9�)?*132626136�>.2,<8:�=B61*2+;)����.9�H�I��

� � �6,=-2?41+19:�)�
" 
47.,3��:�=-&�(&!��"(&����)��"���3,<8==-2A9:�7>&�*>=1+-�!&�Z� !�� � H!��I �
" 
47.,3��:�=-&���&���"��&! ��)�ZZZZZZZZZZZ& � $�� � H$��I�
" �*13,<8�>2*��*263*,�H)&�>.29261+19I�ZZZZZZZZ&&&� �&��� � H�&���I�
" �02+96�0*13,<8�+�<=-,+96�/2.764-.)2536Z&ZZ&&ZZZZ� $�� � H$��I�
" �02+96�0*13,<8�+�B61-2*,6�/2.764-.)2536�ZZZZZZZ � ��� � H�&���I�
" �02+96�0*13,<8�06=-,+96�/2.764-.)2536�ZZ&Z&ZZZZ� ('� � H('�I �
� ��*,-� !&(�� � H$&!��I�
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	2+0*-6�0*13,<8�+�36-�<=-,+96�/2.764-.)2536�)63�*>=-2<)1+19�>2*�+�*,-�B*&��'��C*�
-+,,636=�C62063�=7*/0*13=.)25362�.9�6196�+�36-�<=-,+96�/2.764-.)2536&�

	2+0*-6� 0*13,<8� +� 36-� =A3,+96� B61-2*,6� /2.764-.)2536� )63� *>=-2<)1+19� >2*� !�
36,./,*136:� +� *,-� B*&�  (� C*� ,636=� C62063� 0+*� 619616� ;3� +� =<61� +� 36-� B61-2*,6�
/2.764-.)2536&� 	2+0*-6� 0*13,<8� +� 36-� 1.23,+96� B61-2*,6� /2.764-.)2536� )63�
*>=-2<)1+19�>2*���36,./,*136:�+�*,-�B*&���(�C*�,636=�C62063�0+*�619616�;3�+�=<61�+�36-�
B61-2*,6�/2.764-.)2536&�


47.,3���=*)-�/2+0*-6�0*13,<8�+�36-�06=-,+96�/2.764-.)2536�)63�*>=-2<)1+19�>2*�!�
36,./,*136:�+�*,-�B*&�!� �C*�-+,,636=�C62063�619.)2536216�+�36-�06=-,+96�/2.764-.)2536�
.9� =<61� +� 36-� B61-2*,6� /2.764-.)2536&� �*13,<8� >2*� �*263*,� =*)-� *1326� /2+0*-6�
0*13,<8� +� 36-� 06=-,+96� /2.764-.)2536� )63� *>=-2<)1+19� >2*� +� *,-� B*&� !�$� C*� -+,,636=�
C62063�619.)2536216�+�36-�06=-,+96�/2.764-.)2536�.9�=<61�+�36-�B61-2*,6�/2.764-.)"
2536&�

�62�6-*8,626=�*>,<8�>2*�=<61�+�36-�B61-2*,6� /2.764-.)2536� -+,� 
47.,3� ��0+*�6-�B*&�
!��� )� ,*19-� ;3,<8==-2A9� +� 6-� )?*132626136� >.2,<8:� =.)� 36-*+,;3>.2)6=� 6>-62�
=B61*2+;)���6,,62����.)-261-�=.)�0+=-�/5�8+,*9616���&�:���&��.9���&�&��

�061-;6,,6� 82<132+196:� 362� 62� *182*9-� .062� -622?1� /5� /2+0*-6� 2<2=A=-6)62� +�
.)25362� ;1362� 4.-6� �':��� )� ���:� >76216=� -+,� �:�"�:� � )� ;1362� -622?1&� 
6,06�
32?1=A=-6)6216� +� 36� =*))6� .)25362� 6>-62,*36=� ;361� *1326� +139268� +� 36-� B61-2*,6�
/2.764-.)2536&���36�<=-,+96�.9�06=-,+96�/2.764-.)25362�=4*,�6061-;6,,6�32?1=A=-6)62�
82+196=�;3�*>�32+>-�=.)�86=42606-�+�*>=1+-�!&$&�

�>0?296:�=B61*2+;)�����
·  �62�6-*8,626=�61�'��)�,*19�-622?1>.2C<71+19�6,,62�6-�3+96�)63�42.16�+�4.-6���:��)�

���:�42.16826336�$:�� )� .9�=4251+19=*1,?9� �� .)-261-�=.)�0+=-� /5�8+,*9� ��&�&�
�62� 6-*8,626=�61� ��� )� ,*19� -622?1>.2C<71+19� 6,,62� 6-� 3+96� )63� 42.16� +� =*))6�
3+)61=+.162� =.)� 1?01-� .061>.2&� �2;13>,*361� *>� -622?1>.2C<71+196216� 62�+� *,-�
$���) � &��622?1>.2C<71+196216�C*2�-+,�>.2)5,:�*-�>.2C+1326�.062>,*3+=4�*>,<8�>2*@-+,�
=<61�).3�<=-&��1,?9=*286736-�.)>*--62�);,3*>2<)1+19�*>�����) ! �=*)-�-+,4<2=6,�
*>�����) ! �3+96>A,3:�362�-*96=�>2*�36-�>26)-+3+96�=<*26*,&��

�>0?296:�=B61*2+;)�����
·  �62�6-*8,626=�61�(��)�,*19�-622?1>.2C<71+19�6,,62�6-�3+96�)63�42.16�+�4.-6���:��

)����:�42.16826336�$:��)�.9�=4251+19=*1,?9���.)-261 -�=.)�0+=-�/5�8+,*9���&�&�
�62� 6-*8,626=�61� !�� )� ,*19� -622?1>.2C<71+19� 6,,62� 6-� 3+96� )63� 42.16� +� =*))6�
3+)61=+.162� =.)� 1?01-� .061>.2&� �2;13>,*361� *>� -622?1>.2C<71+196216� 62�+� *,-�
 ��� ) � &� �622?1>.2C<71+196216�C*2� -+,� >.2)5,:� *-� >.2C+1326� .062>,*3+=4� *>,<8� >2*�
=<61�).3�<=-&��1,?9=*286736-�.)>*--62�);,3*>2<)1+19�*>�����) ! �=*)-�-+,4<2=6,�
*>�'���) ! �3+96>A,3:�362�-*96=�>2*�36-�>26)-+3+96�=<*26*,&��

·  �.2,?91+19� *>� 61� )*R+)*,-� ���� )� ,*19� 36,=-2?41+19� 6,,62� =+42+19� .9� 6061-;6,�
>.28632+19�*>�+446�4613-�)+1326�36,=-2?41+19�*>�/2+0*-�>?,,6=067�063�361�=A3,+96�
/2.764-92?1=6&�
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�61� ./2+136,+96� )?*132626136� 
47.,3� �� /5� =-2?41+1961� .)42+19� =-&� (&���� 62�
4./+626-� >2*� )+1;2626-� )*-2+46,4.2-� >2*� � $�� .9� ,*9-� -+,� 92;13� >.2� /,*1� .062�
;3,<8==-2A9:�=.)� 36--6�>26)952� *>�8+,*9� ��&�� .9� ��&�&� �*13,<86-=�1A6� -2*BJ� .9�1A6�
8;13>.2C.,3�-+,/*==6=�36-�.)9+06136�-622?1&��3,<8==-2A96-�;3>.2)6=�.)�1<30613+9-�
)63�3.886,-/2.>+,� /5�61�36,=-2?41+19�1?2)6=-�=<61:�=5,636=�*-�0*13=-*1361�+�=<61�
=-+962� )*4=+)*,-� ��"��� B)� 063� 61� )63+*1� )*4=+);)� *>=-2<)1+19� +� >.2C.,3� -+,� 61�
)+336,� *>=-2<)1+19&� �6,=-2?41+1961�62.=+.1==+426=� .9�=-*8+,+=626=�063� ;3,?91+19�*>�
=-61)*-62+*,62�/5�0*13,<8=8;13�.9�"=+362�


B61*2+;)��&��

" �3,<8==-2A96-�62�B*&�!���)�,*19-�.9�>.2)6-�=5,636=:�*-�36�CA32*;,+=46�>.2C.,3�+�
36--6� 26=;,-6262� +� 6-� 0*13=/67,� +� 4.-6� �':��� )� ����063� 61� )+336,�
*>=-2<)1+19&��


B61*2+;)���&��

" �3,<8==-2A96-�62�B*&�!���)�,*19-�.9�>.2)6-�=5,636=:�*-�36�CA32*;,+=46�>.2C.,3�+�
36--6� 26=;,-6262� +� 6-� 0*13=/67,� +� 4.-6� �':��� )� ����063� 61� )+336,�
*>=-2<)1+19&��


B61*2+;)���.9���&�

" 
47.,3� �:� =-&� (&���"(&!��&� �6=-*;2626=� .9� ;3>.2)6=�=.)� 6-� ;3,<8==-2A9:�
=/6B+6,-� >.2� 36-� <=-,+96� /2.764-.)2536:� =5,636=� *-�36� CA32*;,+=46�>.2C.,3� /5�
=-2?41+1961� 26=;,-6262� +� 6-� 0*13=/67,� +� 4.-6� ��:�� )� ���� 063� 61� )+336,�
*>=-2<)1+19&� �� <02+9-� -+,=-2?86=� 0*13=/67,=0*2+*-+.162� .)-261-� =.)� +� 36-�
1;0?26136� 0*13,<8� H0*2+*-+.1��:��� ):� 30=&� +� 4.-6+1-620*,� B*&� �$:("��:'�� )�
���I&�

�
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���������*������*�����
����
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/2.764-.)2536�0+,�0*13=-*1361�0?26�=0+196136�.0620676136�+�4.-6+1-620*,,6-��$:(��)�
"���:���)����:�)61�0+,�-A/+=4�,+996�+�4.-6���:��)�� ��&�

��)� =.))6261�0+,� 0*13=-*1361�+�=<6216�=.)�><,96� *>�,*0� *>=-2<)1+19� .9�=-.2�
>.23*)/1+19� 4;116� >*,36� -+,� ;1362� 36� .0611?01-6� 4.-62&� �)� 0+1-6261� 0+,�
0*13=-*1361�+�36-�B61-2*,6�/2.764-.)2536�;1362-+361�0?26��"���B)� .062�36�1?01-6�
4.-62�6,,62�,+3-�C<7626&�
<6216=�0*13=/67,�0+,�C6,6�-+361�0*2+626�)63�*>=-2<)1+1961&�

	2.764-.)2536-� >.20*13,6=� -+,� 6-� 053.)2536� )63� 61� =<� /5� B*&� �'� C*� 6>-62�
=B61*2+;)���.9�B*&�!��C*�6>-62�=B61*2+;)���&��)42+19�=<61�./=-52�619*26*,62�/5��("!��
C*&� �� 36-� <=-,+96� /2.764-.)2536� ./=-52� =)5� ,*00*13636� =<62� /5� +� *,-� B*&� �:�� C*� .9�
>;9-+96� 6196� /5� B*&� (:!� C*&� �6-� 06=-,+96� /2.764-.)2536� >.20*13,6=� -+,� >;9-+96� 6196:�
C0.2�362�-+,=-2?86=�=-<2=-�);,+9�96116)=-2<)1+19�>.2�*>=-2<)1+1961�>2*�36-�*4-;6,,6�
./,*13&�

�2?=1+19=);,+9C636216� +� /2.764-.)2536-� 62� 0;23626-�.9� 4*1� 86=42+06=� =.)�
*1><2-�+�16361=-56136�-*86,�$&!&�&��62�62�);,+9C6362�>.2�92?=1+19�/5�B*&���"���C*�+�
/2.764-.)2536-�+�61�1.2)*,�6,,62�+�61�,+3-�4.2-626�H)*7"=6/-&I�92?=1+19==?=.1&���-<226�
/62+.362�0+,�362�6130+3626�0?26�92?=1+19);,+9C6362�/5�A362,+9626�B*&���C*&��

�
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G��������� � 
G���������� �
�2?=1+19�);,+9�+�1.2)*,�92?=1+19==?=.1�
H/62+.361�*/2+,".4-.862I�

�
!':��C*�

�
�(: �C*�

�2?=1+19�);,+9�+�4.2-626�92?=1+19==?=.1�
H/62+.361�)*7"=6/-6)862I�

�
�$:��C*�

�
��:��C*�

�2?=1+19�);,+9�*,616�+�-<226�/62+.362� ��:(�C*� ��:��C*�
�2?=1+19�961626,-�+446�);,+9� � :��C*� !(:(�C*�
	2.764-.)2536:�+�*,-� ���:!�C*� ���:��C*�

�

�

5�5 ��8�����*����*��
����
� �8���

�61�>26)-+3+96�0*1340*,+-6-�+�=<61�+�36-�B61-2*,6�/2.764-.)2536�=4<116=�/5�92;13,*9�
*>�36�+13=*),636�./,A=1+1962�=*))61C.,3-�)63�./,A=1+1962�>2*�*1326�;1362=<96,=62�*>�
=<62=�0*1340*,+-6-&�

�62� C*2� +446� 0?26-� *>=*-� 26==.;2B62� -+,� *-� >26)=4*>>6� 3.4;)61-62636� 3*-*� >.2� 36�
0+9-+9=-6� 0*1346)+=46� /*2*)6-26� +� =5� 4.2-� 61� ;1362=<96,=6=/62+.36&� �� -*86,� $&$&�� 62�
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>.26-*96-�./=;))62+19�*>�61�2?446�269+=-262636�6,,62�=4<11636�3*-*:�=.)�C*2�86-A31+19�
>.2�0*1340*,+-6-61�+�=<61&��

�� 
��+�+��� � ,�����
��������
������
��
�����
�
�
�� ����

� ������������
� 
B61*2+;)��� 
B61*2+;)����
�.-*,"	�+�-+,,<8� ���:�$��)9@,�
�.-*,"��+�-+,,<8� ���:� �)9@,�
��	">.2C.,36-�� $����
�/C.,3=-+3�+�=<61:�=.))62� !(�3*96�  ��3*96�
�/C.,3=-+3�+�=<61:�0+1-62� �$�3*96� � �3*96�
�/C.,3=-+3�+�=<61:�52� ���3*96� $��3*96�

�

�61� 1A6-*8,62636� =<� 0+,� 96116)95� 61� 2?446� >.2*132+1962:� +1361� 361� 152�
,+960?9-=-+,=-*1361:�C0+=�361�>52�,.0�-+,�*-� ;30+4,6�=+9�;361�)6116=46,+96�+139268&�
<61=�
>.2*132+1962�62�86-+196-� *>�361� .)=?-1+19�*>� .29*1+=4� )*-62+*,6:�362�=462:�152� .)2536-�
8,+062�0*133?446-:�=*)-�*>�36�;30+4,+19=-2+1�36�>.2=46,,+96�-2.>+=46�1+06*;62�96116)952&�
�*2+9C6361� *>� 3+==6� ;30+4,+19=-2+1� 4*1� 0*1=46,+9-� >.2;3=+96=&� �6-A31+19� C*2� =<61=�
=-<226,=6"�.9�3A836>.2C.,3:�=<61=�/,*B62+19�+�>.2C.,3�-+,�*1326�0*13=A=-6)62:�361�-+,><2-6�
1?2+19==-.>)?1936:� 0*1396116)=-2<)1+1961� +� =<61� .9�7.238;13=>.2C.,3616� +� 36-�
.)2536:�C0.2�=<61�3*116=&��

�?2+19==-.>�86,*=-1+19�

�%%�!�� �6,6�=<*26*,6-� .9� /2.764-.)2536-� 62�4.2-,*9-� =.)� .4462/.-61-+6,-� .)2536&�
�6116)><26,=6�*>�053.)2536/2.764-6-�0+,�=-?24-�8692?1=6�7621;30*=41+1961:�+36-�362�62�
-*,6� .)� 61� 86-A36,+9� 92;130*13=C?01+19� +� C6,6� /2.764-.)2536-&� �6--6� 0+,� >.2=69,6�
6061-;6,,6� >.264.)=-62� *>� /A2+-� 8536� .062� .9� ;1362�361� 1;0?26136� 92;130*13==-*13:�
C0+,46-� 0+,� >.2C+1326� A362,+9626� 7621;30*=41+19� >2*� *26*,6-� .9� -+,,+96)63� 263;B626� 361�
1;0?26136�7621;30*=41+19&��62�0+,�=5,636=�0?26�-*,6�.)�61�>.286326-�0*1340*,+-6-�)63�
C61=A1�-+,�7621+13C.,3�+�0*13.)2536216&��

�/'#�� ��� �.-*,"�� 4.1B61-2*-+.161� +� -+,,<8616� -+,� =<61� 4*1� >.2061-6=:� *-� 0?26� �"��
)9@,�6,,62�C<7626&��6�1?01-6�4.1B61-2*-+.162�26/2?=61-6262�C6,6�./,*136-&��3=-2<)1+19�
*>�92;130*13�-+,�=<61�4*1�86-A36:�*-�362�-+,><26=�0*13�)63�6-�C<7626�+13C.,3�*>�-.-*,"�&�
�2*1=/.2-=-2<))61� *>� 92;130*13:� =.)� /*==6262� 36� .)9+06136� 619*26*,62:� 4*1� 3.9�
/526916=�*-�0?26�261=6-�>.2�1+-2*-� .9�C*06�61�)696-�,+,,6� �"4.1B61-2*-+.1&��61�=*),636�
92;130*13=-+,=-2<)1+19� -+,� =<61� >.2061-6=� +446� *-� <96� 40?,=-.>86,*=-1+1961� *>� =<61� +�
>.2C.,3�-+,�36�5816�-+,,<8&�

� �� !�� �.-*,"	�4.1B61-2*-+.161�+�-+,,<8616�-+,�=<61�4*1�>.2061-6=�*-�0?26��:�$�)9@,&��
�61� 1?01-6� 4.1B61-2*-+.1� +13+46262:� *-� =<61� 0+,� 8,+06� 61� 6;-2.>� =<&� �63� 361� 1?01-6�
4.1B61-2*-+.1�*>�-.-*,"	�+�=<61�0+,�=+9-3A8361�8,+06�86=46361�.9�);,+90+=�+446�15�8;1361�
+�=<61=�3A86=-6�36,6&�
<61�0+,�>.2)61-,+9�8,+06�>.=>.28692?1=6-:�30=&:�0*1340*,+-6-61�4*1�
>.286326=� )*24*1-�063� *-� 263;B626� >.=>.286,*=-1+1961&� 
.)� 36-� >26)952� *>�>+9;2� $&$&�:�
4*1�=+9-3A8361�<96=�)?248*2-:�=5>26)-�>.=>.2+13C.,36-�>*,362�-+,�6-�,*0626�1+06*;&�
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*&(��%)����� �*1340*,+-6-61� 62� 6130+3626� *>C?19+9� *>� 0*136-=� ./C.,3=-+3� +� =<61&�
�/C.,3=-+361� 62� 26,*-+0� ,*0� H�$" �� 3*96I:� C0+,46-� 860+2462:� *-� 2+=+4.61� >.2� 61� 6061-;6,�
+1-621�86,*=-1+19�*>�>.=>.2�+�=<61�+446�62�=5�=-.2�=.)�+� )*196�*1326�=<62&� �+=+4.61�>.2�
+1-621� 86,*=-1+19� *>� >.=>.2� +� =<61� 62� 61� >*4-.2� �� )+1326� 6>-62� =B61*2+;)� �:� 613� 6>-62�
=B61*2+;)���&�
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(��!(�1�#&��()(�� ��63�+1-621�>.=>.286,*=-1+19�>.2=-5=�>2+9+06,=6�*>�>.=>.2�>2*�=<61=�
8;13� .9�6061-;6,,6�8;13=63+)61-62&� �1362=<96,=62�C*2�0+=-:� *-� =<62=�7621">.=>.2�H�6�	I�
>.2C.,3�+�8;13=63+)61-62�62�6-�9.3-�8;3� /5�=<61=�6;-2.>+62+19=92*3&� 
<62� )63�6-� �6�	�
>.2C.,3�.062��'�C*2�36�,*06=-6�>.=>.24.1B61-2*-+.162�+�0*136-�8536�=.))62�.9�0+1-62:�.9�
4.1B61-2*-+.1==-+91+1961�>2*�0+1-62�-+,�=.))62�62�,*06=-�+�3+==6�=<62&��-�,*0-��6�	�>.2C.,3�
+13+46262�=5,636=�=-.2�+1-621�86,*=-1+19:� .9�6-�C<7-� �6�	�>.2C.,3�+13+46262�61� ,+,,6�+1-621�
86,*=-1+19:�=6�>+9;2�$&$&!&�


.238;13=;1362=<96,=6216�+� 
47.,3� �3*,61� -A362� /5:�*-� 7.238;1361=� �6�	� >.2C.,3�+�
=<61� ,+9962� /5� ��"�!&� �;23626-� /5� 3+==6� 3*-*� 4*1� >.2061-1+196216� -+,� =<61=� -.-*,"	�
4.1B61-2*-+.1�0?26� /5� )6,,6)� �:��� "� �:!�� )9� 	@,� .)� =.))6261� .9� /5� )6,,6)� �:� � "�
�:���)9�	@,�.)�0+1-6261&�

�
� �� !�!&%�) (�!)(�� � �1*,A=6216� *>� 36� ;3-*916� 7.23/2<062� 0+=62:� *-� 61� =-.2� 36,�

7.238;1361=�>.=>.2+13C.,3�62�8;136-�-+,�7621&��6--6�86-A362:�*-�./�).3�61�-2637636,�6,,62�
)626� *>� 7.238;1361=� >.=>.2/;,76� H�6"8;136-� >.=>.2I�/.-61-+6,-� 4*1� >2+9+06=� ;1362�
?132636�263.R>.2C.,3&��.2�/,*1-6216�62�*,�361�)5,-6�>.=>.2�-+,9?196,+9:�)61�361�>.=>.2:�
=.)� >2+9+06=� 063� .062=0<))6,=6� .9� +,->2+6� >.2C.,3� 62� 4;1� 361� 76218;1316� .9� 361�
0*136R-2*C628*26&� 	5� 92;13� *>:� *-� �6�	">.2C.,36-� H>.2C.,36-� )6,,6)� .R+3626-� 7621� .9�
76218;1361�	�62�C<7626�613� I�62�C<7:�62�7.2361�+�=-*13�-+,�8+13+19�*>�64=-2*�>.=>.2:�C0+=�
361� C.,36=� +,-6-&� �62� 0+,� *,-=5� +446� 1<30613+90+=� 4.))6� 61� =-.2� +1-621� 86,*=-1+19&� �5=46�
H=*13=A1,+90+=I� 0+,� 362� >2+9+06=� 	� .)� =.))6261[� )61� /5� 52=8*=+=� 0;23626=� 36-:� *-� =<61� 0+,�
-+,8*96C.,36�	�>26)>.2�*-�>2+9+06�-+,�163=-2<)=�.)25362&��
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�62� 62� *,-=5� =*13=A1,+9C63� >.2:� *-� 361� 76218;1316� /;,76� M./,<=6=M� 36,0+=-� 063�
,?196260*26136� .062=0<))6,=6[� )61� .)� 361� ;30*=46=� *>C?1962� *>� 36� CA32.,.9+=46�
>.2C.,3&� �6-� 0+,� )63� *1326� .23� =+96� *-� 4;1� =5>26)-:� 362� *4-+0-� =-2<))62� 92;130*13�
96116)�.062>,*36,*9616:�62�;30*=41+19�=*13=A1,+9&��+3=/62=/64-+06-�>.2�>2+9+06,=6�*>�361�
76218;1316� 	"/;,76� 46136=� +446:� )5=46� �"��� 52� H;40*,+>+B626-� 9?-I&� �1� 36,� *>� 361�
.29*1+=46� >.=>.2� 0+,� =*13=A1,+90+=� .9=5� 8,+06� >2+9+06-� ,*19=.)-� H.062� 52-+62I&� �4-;6,,6�
)?19362�*>�.29*1+=4�=-.>:�7621�.9�	"/;,762�+�/2.764-.)2536-�>26)952�*>�-*86,�$&$&�&��

�� 
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�
������ ���?#����
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�� � ��� ��������� ����� �� �
�� ����
��
� � �' �����
'"
���
��/�2���������������������������������:�
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Prøve 
Flade 

Org. Stof Total P Total Fe Vandextr.P  Jernbundet P Organisk P Oxideret Fe BD 
Fe:P 

   0-10 cm   0-10 cm   0-10 cm   0-10 cm   0-10 cm   0-10 cm   0-10 cm 
    Kg/ha    Kg/ha    Kg/ha    Kg/ha    Kg/ha    Kg /ha    kg/ha 

Molær 
ratio 

�� �'�&�$ � !� �  &�'�� $� ��(� �(!� �&��(� $�:��
��� �(�&�($� �� � ��&�(� � '� ���� �(�� ��& ��� !':��

�1=&� �� &���� �' � ��&(� � �� �$�� �$��  &(('� $�:'�
�

�*1340*,+-6-61�+�=<61�4*1�=5,636=� )696-�06,� -?146=�*-� 8,+06� /50+246-�063�61�+1-621�
>.=>.286,*=-1+19&� 
+9-3A8361�4*1�=/6B+6,-� /50+246=�+�=.))62/62+.361:�)61�361�*4-;6,,6�
=+9-3A836�0+,� 0?26� )696-� *>C?19+9� *>� C0.20+3-:� 362�6-*8,626=� ;13620*13=/,*1-62� +� =<61�
6,,62�67&�
<61�8,+062�,*00*136-:�.9�36-�4*1�>.2061-6=:�*-�;13620*13=/,*1-62�6-*8,626=�.9:�*-�
3+==6�0+,�<96�=+9-3A8361&��*1340*,+-6-61�+�=<61�>.2061-6=�*-�26=;,-626�+:�*-�=<61�0+,�8,+06�
3.)+1626-�*>�4+=6,*,962�.9�92<1*,962�.9�4;1�+�)+1326�92*3�*>�8,592<1*,962:�=6�>+9;2�$&$&$�

�.2� *-� =+426:� *-� 361� +1-6216� >.=>.286,*=-1+19� 8,+062� =5� ,+,,6� =.)� );,+9-:� 8<2� 362� 36�
=+3=-6�52:�+1361�=<61�6-*8,626=:�+446�9<3=46=�)63�>.=>.2C.,3+96�9<31+1962&��130+3626�8<2�
362� +1361� =<61� 6-*8,626=� >.26-*96=� 61� >76216,=6� *>�=5� )696-� ,6-.)=?--6,+9-� .29*1+=4�
)*-62+*,6� =.)� );,+9-&� �6=;361� 8<2� 362� >.26-*96=� 61�4*,41+19:� >.2� 362063� *-� <96�
);,+9C6361�>.2�=5�=-.2�61�G*"8+13+19�*>�>.=>.2�=.)�);,+9-&��+=+4.61�>.2�26=;=/61=+.1�*>�
>.=>.2�0+,�4;116�8692?1=6=:�=5>26)-�362�>.2;3�>.2�6-*8,62+19�*>�=<�+�.)2536-�>.26>+136=�61�
=*))61C?196136�92<1=0?2�+�C6,6�.)2536-�;1362�36�>.2=,5636�0*13=/67,=4.-62&��
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=<826336216:� =.)� +446� 62� +� 32+>-:� C*2� 362� ;30+4,6-�=+9� -?--6� 2<2=4.06� )63� �*92<2:�
�;1C*))62:��<292?=:��<7�
<392?=�)&0&�

�

5�:� *���6�������������@��

�0?,=-.>8*,*1B62�.9�"862691+1962�)0&�

�>>64-61�/5�40?,=-.>;30*=41+1961�*>�0+246)+3,6216�+��*13)+,7</,*1����62�0;23626-�+�
61� 26369<26,=6� ;3*286736-� *>� � �*1)*24=� �+,7<;1362=<96,=62� .9� �*1)*24=�

.2382;9=>.2=41+19&�

�0?,=-.>8*,*1B62� /5� +446� 0*133?44636� *26*,62� ><2� .9� 6>-62� 96116)><26,=6� *>�
053.)2536/2.764-6-�4*1�86=42+06=�+�C61C.,3�-+,�96116)=1+-=-*,�>2*�8,*13-�*136-� ���	"
.0620591+19=./,*136� =*)-� >2*� M�*13)+,7</,*1� ��� "� >*9,+9� 0;2362+19M� @(@&�1� ./-+)*,�
6>>64-�./15=�063�*-�26-*8,626�361�1*-;2,+96�0*13=-*13�.9�>2+C.,36�*26*,6-�>.2�9<3=41+19&�
�63� 26-*8,62+19� *>� 36� ./2+136,+96� CA32.,.9+=46� >.2C.,3:� C0.2� *26*,62� +� 0+36=-� );,+9-�
.)>*19�82+196=� ;1362�1*-;2)?==+96� 86-+196,=62:� 0+,�053.)25362� >76216� )6,,6)� ���� .9�
����49��@C*@52:�=0*26136�-+,�6-�96116)=1+-�/5�!���49��@C*@52��@��:���@&�

�(/�(����(��#��&#�� !�&���!�-()(���



$� �

�
�
�53.)2536/2.764-�
47.,3��3*,61:�*;9;=-������ 	����*- ;2����+,7<��539+01+19:��&�&�&�
� �

�

�63� 862691+1962� *>� 263;4-+.161� +� 40?,=-.>86,*=-1+1961� 063� 96116)><26,=6� *>�
/2.764-6-� *106136=� ><,96136� 1<9,6-*,� >.2� 40?,=-.>-*8� .9� 40?,=-.>-2*1=/.2-� +�
/2.764-.)2536-�6>-62�96116)><26,=6�H=6�6130+3626�-*86,�$&'&�I��

�61� 52,+96� 40?,=-.>-2*1=/.2-� -+,� 619616� 8626916=� =.)� 61� /2.B61-36,� *>�
40?,=-2.>-2*1=/.2-61� -+,� /2.764-.)2536-:� +36-� >.236,+19� -+,� =<� .9� 6196� >2*� 36� 6146,-6�
36,./,*136�62�./97.2-�+�-*86,�$&'&�:�=5,636=��

�61�52,+96�40?,=-.>-2*1=/.2-� -+,�619616�62� �!:'��E�*>�$�&!���49� �@52�W� ��&��!�49�
�@52&��19616H' �C*I�86=-52�*>�-<20�.9�./,*136-�-+,�619616�62� :��9*196�=-<226�613�619616&�
�6-�=4<116=:�*-�619616�>762162�(��E�*>�36-�-+,,63-6�40?,=-.>:�)61=����E�*>�40?,=-.>>6-�
-2*1=/.2-626=�0+3626�.9�;3�+�=<61&�

�

��� 
��+�3��� ,��'�
��
� ���� �
�������
� �
�� ����
���� � ��� ������'������ ���� �'
�� ��� ���� 
��
�
� ��
����
�������
��
��
���
��
��'�
��
��

������� 
��������	����������
���������
��	��
����������:�
�&��������&�� 	G�&� ��� 	G�&� ���
���:���:����:�#��� ���� ��!� �� ��
��:��:�����:��#:�#:�#��  �� ���� ��� '!�
�:���� ��� ����  �� $$��
��*,-�����������������������������������������&�(�� �� � �!:'�� � �� $':!!� ����

�

�61�52,+96�40?,=-.>-2*1=/.2-�-+,�=<61�62�$':!!�E�*>�$�&!���49��@52�X����E�*>���&��!�
49��@52�W���&! ��49��@52&�

��

�/'#�� ��)#1&��" #��#���)�$! ��%� -!.����

�0?,=-.>-+,8*96C.,36,=61�/5�619616�8626916=�=.)�(��E�*>���&��!�49��@52�W��(&( !�
49��@52�=0*26136�-+,�����49��@C*�6>-62�=B61*2+;)���.9��(��49��@C*�6>-62�=B61*2+;)���&�

�0?,=-.>26-61-+.161� +� =<61� =4<116=� ;3� >2*� 0*1396116)=-2<)1+1961� .9� 0*136-=�
./C.,3=-+3&� �2>*2+19=)?==+96� 6=-+)*-62� >.2� -+,8*96C.,36,=61� *>� 40?,=-.>� +� 61�
>62=40*13==<:��26-HEI:�4*1�8626916=�=.)��26-HEIW$�:�X��: N,.9���H Ö-QI:��C0.2�-Q��62�
0*136-=� ./C.,3=-+3� 6,,62� 0*13=4+>-6-� /2&� 52:� C0+,46-� 62� �:���� H./C.,3=-+3� ��� 3*96I� 6>-62�
=B61*2+;)���.9��:����H./C.,3=-+3�$��3*96I�6>-62�=B61*2+;)���&��

�61� -+,><2-6�40?,=-.>)?1936� -+,�=<61�62� .061>.2�8626916-� -+,� ��&! �� 49� �@52&� �61�
=*),636�40?,=-.>-+,8*96C.,36,=6�/5�36�0*133?44636�*26*,62�4*1�8626916=�=.)�

" !�:(�E�*>� ��&! ��49� �:�C0+,46-�62� '&'�(�49� �@52�=0*26136� -+,�B*&� ����49� �@C*�
=<@52�6>-62�=B61*2+;)��&��



$ �

�
�
�53.)2536/2.764-�
47.,3��3*,61:�*;9;=-������ 	����*- ;2����+,7<��539+01+19:��&�&�&�
� �

�

" !!:'�E� *>� ��&! ��49� �:�C0+,46-�62� �&� !�49� �@52�=0*26136� -+,�B*&� �($�49� �@C*�
=<@52�6>-62�=B61*2+;)���&��

�130+3626� 4*,4;,626=� )63:� *-� 36-� 1;0?26136� 16--.-*8� =.)� ><,96� *>� 9<3=41+19� +�
/2.764-.)2536-� /5� $& !�� 49� �@52:� 7>&� *>=1+-� �&��:� ./C<262&� �1� ./9<26,=6� *>� /2.764-6-=�
40?,=-.>8*,*1B6�62�0+=-�+�-*86,�$&'&�&�

�.1=64061=61� *>� *-� 26*,+=626� 053.)2536/2.764-6-� 4*1� )63� C61=A1� -+,� �"8*,*1B6�
=5,636=� ./9<26=� -+,� +� *,-� !�"!�� -.1=� �@52&� �63;B626=� 40?,=-.>;3,631+1961� )63� +� *,-�
!�&$�$"!�&(( � 49� �@52� 6>-62� /2.764-6-=� 96116)><26,=6:� =0*262� 36--6� -+,� 61� 52,+9�
-+,8*96C.,36,=6� /5� !�$� 49� �@C*� /2.764-.)2536� H=B61*2+;)� �I� 6,,62� !�!� 49� �@C*�
/2.764-.)2536�H=B61*2+;)���I&��

�� 
��+�3��� ,��'�
��
� ��� �"��������
��
��
� �� ����
� ������
�� "
�� �
��
��'�
��
� ���
"�������
����
��
�������
����
��������'������������ �"��������������
�������
���

�"�����G��
�

�����"�
���������
�

������
���

����@��@�� � ����@���

�"�����G��
������

�
�����
��
����@���


G��������� � � � � �

<� �':�� ���� '&'�(� �
�196�)0&� �!: � ���� �(&( !� �
�,,6�*26*,62:�32+>-=./C<2� ���:�� � $& !�� !�&$�$�

G���������� � � � � �

<� !�:�� �($� �&� !� �
�196�)0&� ' :�� �(�� �(&( !� �
�,,6�*26*,62:�32+>-=./C<2� ���:�� � $& !�� !�&(( �

�

�� 
��+�3�!� � ,��'�
��
����"�������
����
��
�������
 �
��"������ ����2
�

�����	������

B61*2+;)��� 
B61*2+;)��� �

	2.764-.)2536-=�1;0?26136�16--.86,*=-1+19�/2&�52� $& !��
�53.)2536/2.764-�"��0?,=-.>>76216,=6� �'&�(��� ��&�''�
�53.)2536/2.764-�"��6--.�40?,=-.>>76216,=6:�+�*,-� !�&$�$� !�&(( �
�53.)2536/2.764-�"��6--.�40?,=-.>>76216,=6:�+�*,-�/2&�C*� !�$�� !�!�

�
�
�.=>.28*,*1B62�.9�"862691+1962�)0&�
�



$( �

�
�
�53.)2536/2.764-�
47.,3��3*,61:�*;9;=-������ 	����*- ;2����+,7<��539+01+19:��&�&�&�
� �

�

�.=>.2261=1+19=6>>64-61� +� 053.)25362� .9� =<62� 62� 0*1=46,+9-� *-� >*=-=?--6&� �.=>.261�
./-*96=�+�=63+)61-6-�.9�+� /,*14-.1+=46� /,*1-62�H*,962I&��6-�=63+)61-62636�>.=>.2�8+136=�
)626� 6,,62� )+1326� >*=-� -+,� )6-*,,62� =.)� 7621� H�6I:�)*19*1� H�1I:� �,;)+1+;)� H�,I� .9�
G*,B+;)�HG*I&���������


621� )5� *1=6=� >.2� *-� 0?26� 361� )6=-� 86-A31+19=>;,36�>*4-.2� +� =<61&� 
621=�
>.=>.28+13+19=6016� 62�+)+3,62-+3� )696-� *>C?19+9� *>�263.R/.-61-+*,6-� H+,-+13C.,36-I:� +36-�
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