
�3�.�D�.�f� �-� �A�g�r�i�c�u�l�t�u�r�e�:� �O�t�h�e�r� �(�i�n�c�l�u�d�i�n�g� �u�s�e� �o�f� �p�e�s�t�i�c�i�d�e�s�)

�C�o�u�n�t�r�y� �S�p�e�c�iß��c�s

�S�o� �f�a�r�,� �t�h�e� �o�n�l�y� �a�c�t�i�v�i�t�y� �a�n�d� �e�m�i�s�s�i�o�n�s� �r�e�p�o�r�t�e�d� �i�n� �3�.�D�.�f� �-� �A�g�r�i�c�u�l�t�u�r�e�:� �O�t�h�e�r� �a�r�e� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �p�e�s�t�i�c�i�d�e�s� �a�n�d� �t�h�e� �r�e�s�u�t�l�i�n�g
�e�m�i�s�s�i�o�n� �o�f� �H�C�B�.

�B�a�c�k�g�r�o�u�n�d

�H�e�x�a�c�h�l�o�r�o�b�e�n�z�e�n�e� �(�H�C�B�)� �i�s� �o�n�e� �o�f� �t�h�e� �l�i�s�t�e�d� �p�e�r�s�i�s�t�e�n�t� �o�r�g�a�n�i�c� �p�o�l�l�u�t�a�n�t�s� �c�o�v�e�r�e�d� �b�y� �t�h�e� �A�a�r�h�u�s� �P�r�o�t�o�c�o�l� �o�n� �P�e�r�s�i�s�t�e�n�t
�O�r�g�a�n�i�c� �P�o�l�l�u�t�a�n�t�s� �f�r�o�m� �2�0�0�9�,� �A�n�n�e�x� �I�I�I�1�)�,� �t�h�e� �S�t�o�c�k�h�o�l�m� �C�o�n�v�e�n�t�i�o�n�2�)� �a�n�d� �D�i�r�e�c�t�i�v�e� �2�0�1�6�/�2�2�8�4� �(�N�E�C�D�)�,� �A�n�n�e�x� �I� �f�r�o�m� �2�0�1�6�3�)�.
�T�h�e�s�e� �c�o�n�v�e�n�t�i�o�n�s� �a�n�d� �d�i�r�e�c�t�i�v�e�s� �o�b�l�i�g�e� �p�a�r�t�i�e�s� �t�o� �r�e�d�u�c�e� �t�h�e�i�r� �e�m�i�s�s�i�o�n�s� �o�f� �d�i�o�x�i�n�s�,� �f�u�r�a�n�s�,� �p�o�l�y�c�y�c�l�i�c� �a�r�o�m�a�t�i�c
�h�y�d�r�o�c�a�r�b�o�n�s� �(�P�A�H�s�)� �a�n�d� �h�e�x�a�c�h�l�o�r�o�b�e�n�z�e�n�e� �(�H�C�B�)� �b�e�l�o�w� �t�h�e�i�r� �l�e�v�e�l�s� �i�n� �1�9�9�0�.

�I�n� �G�e�r�m�a�n�y�,� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �H�C�B� �a�s� �a� �p�e�s�t�i�c�i�d�e�,� �i�n� �a� �p�u�r�e� �f�o�r�m�,� �w�a�s� �p�r�o�h�i�b�i�t�e�d� �i�n� �1�9�7�7� �a�n�d� �t�h�u�s� �n�o� �H�C�B� �e�m�i�s�s�i�o�n�s� �w�e�r�e
�r�e�p�o�r�t�e�d� �u�n�t�i�l� �t�h�e� �2�0�1�6� �r�e�p�o�r�t�i�n�g�.

�H�o�w�e�v�e�r�,� �H�C�B� �c�a�n� �o�c�c�u�r� �a�s� �a�n� �i�m�p�u�r�i�t�y� �i�n� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s� �s�u�c�h� �a�s�:

�L�i�n�d�a�n�e� �(�C�6�H�6�C�l�6�)�:� �G�a�m�m�a�-�H�e�x�a�c�h�l�o�r�o�c�y�c�l�o�h�e�x�a�n�e� �(�a�.�k�.�a�.� �‡�-�H�C�C�H�)
�D�C�P�A� �(�C�1�0�H�6�C�l�4�O�4� �)�:� �D�i�m�e�t�h�y�l�-�T�e�t�r�a�c�h�l�o�r�o�t�e�r�e�p�h�t�h�a�l�a�t�e� �(�a�.�k�.�a�.� �D�a�c�t�h�a�l�)
�P�C�P� �(�C�6�H�C�l�5�O�)�:� �P�e�n�t�a�c�h�l�o�r�o�p�h�e�n�o�l� �(�a�.�k�.�a�.� �S�a�n�t�o�p�h�e�n�,� �P�e�n�t�a�c�h�l�o�r�o�l�,� �C�h�l�o�r�o�p�h�e�n�,� �C�h�l�o�n�,� �D�o�w�i�c�i�d�e� �7�,� �P�e�n�t�a�c�o�n�,� �P�e�n�w�a�r�,
�S�i�n�i�t�u�h�o�,� �P�e�n�t�a�)
�A�t�r�a�z�i�n�e� �(�C�8�H�1�4�C�l�N�5�)�:� �2�-�C�h�l�o�r�o�-�4�-�e�t�h�y�l�a�m�i�n�o�-�6�-�i�s�o�p�r�o�p�y�l�a�m�i�n�o�-�1�,�3�,�5�-�t�r�i�a�z�i�n�e
�S�i�m�a�z�i�n�e� �(�C�7�H�1�2�C�l�N�5�)�:� �2�,�4�-�B�i�s�(�e�t�h�y�l�a�m�i�n�o�)�-�6�-�c�h�l�o�r�o�-�1�,�3�,�5�-�t�r�i�a�z�i�n�e
�P�r�o�p�a�z�i�n�e� �(�C�9�H�1�6�C�l�N�5�)�:� �2�,�4�-�B�i�s�(�i�s�o�p�r�o�p�y�l�a�m�i�n�o�)�-�6�-�c�h�l�o�r�o�-�1�,�3�,�5�-�t�r�i�a�z�i�n�e
�P�C�N�B� �(�C�6�C�l�5�N�O�2�)�:� �1�,�2�,�3�,�4�,�5�-�P�e�n�t�a�c�h�l�o�r�o�-�6�-�n�i�t�r�o�b�e�n�z�e�n�e� �(�a�.�k�.�a�.� �P�e�n�t�a�c�h�l�o�r�n�i�t�r�o�b�e�n�z�o�l� �o�r� �Q�u�i�n�t�o�z�i�n�e�)
�C�h�l�o�r�o�t�h�a�l�o�n�i�l� �(�C�8�C�l�4�N�2�)�:� �2�,�4�,�5�,�6�-�T�e�t�r�a�c�h�l�o�r�o�b�e�n�z�e�n�e�-�1�,�3�-�d�i�c�a�r�b�o�n�i�t�r�i�l�e� �(�s�h�o�r�t�:� �T�C�P�N�)
�T�eß��u�t�h�r�i�n� �(�C�1�7�H�1�4�C�l�F�7�O�2�)�:� �r�a�c�-�(�2�,�3�,�5�,�6�-�T�e�t�r�aß��u�o�r�o�-�4�-�m�e�t�h�y�l�p�h�e�n�y�l�)�m�e�t�h�y�l� �(�1�R�,�3�R�)�-�2�,�2�-�d�i�m�e�t�h�y�l�-�3�-�[�(�1�Z�)�-�2�-
�c�h�l�o�r�o�-�3�,�3�,�3�-�t�r�iß��u�o�r�o�p�r�o�p�-�1�-�e�n�-�1�-�y�l�]�c�y�c�l�o�p�r�o�p�a�n�e�-�1�-�c�a�r�b�o�x�y�l�a�t�e
�P�i�c�l�o�r�a�m� �(�C�6�H�3�C�l�3�N�2�O�2�)�:� �4�-�A�m�i�n�o�-�3�,�5�,�6�-�t�r�i�c�h�l�o�r�o�p�y�r�i�d�i�n�e�-�2�-�c�a�r�b�o�x�y�l�i�c� �a�c�i�d� �(�a�.�k�.�a� �T�o�r�d�o�n�,� �G�r�a�z�o�n�)

�O�n�l�y� �T�eß��u�t�h�r�i�n� �a�n�d� �P�i�c�l�o�r�a�m� �a�r�e� �c�o�n�t�i�n�u�e�d� �t�o� �b�e� �u�s�e�d� �i�n� �a�p�p�r�o�v�e�d� �p�e�s�t�i�c�i�d�e�s� �i�n� �G�e�r�m�a�n�y� �(�c�f�.� �T�a�b�l�e� �1�)� �w�i�t�h� �T�eß��u�t�h�r�i�n� �n�o�t
�b�e�i�n�g� �e�m�i�s�s�i�o�n� �r�e�l�e�v�a�n�t� �a�s� �i�t� �i�s� �a�p�p�l�i�e�d� �o�n� �s�e�e�d� �i�n� �c�l�o�s�e�d� �s�t�o�r�a�g�e� �b�u�i�l�d�i�n�g�s� �(�c�o�m�m�u�n�i�c�a�t�i�o�n� �b�y� �S�y�n�g�e�n�t�a� �A�g�r�o�,� �2�0�1�5� �4�)�)�.� �I�n
�2�0�2�2�,� �a�n�a�l�y�s�e�s� �w�e�r�e� �c�a�r�r�i�e�d� �o�u�t� �f�o�r� �H�C�B� �c�o�n�t�a�m�i�n�a�t�i�o�n� �i�n� �t�h�e� �c�r�o�p� �p�r�o�t�e�c�t�i�o�n� �p�r�o�d�u�c�t� �F�o�r�c�e� �2�0� �C�S�.� �H�C�B� �c�o�n�t�a�m�i�n�a�t�i�o�n� �c�o�u�l�d
�n�o�t� �b�e� �d�e�t�e�c�t�e�d�.� �T�h�u�s�,� �i�t� �i�s� �n�o�t� �c�o�n�s�i�d�e�r�e�d� �i�n� �t�h�e� �a�m�o�u�n�t� �o�f� �r�e�p�o�r�t�e�d� �H�C�B� �e�m�i�s�s�i�o�n�s�.

�T�a�b�e�l� �1�:� �C�h�l�o�r�o�t�h�a�l�o�n�i�l�:� �T�r�a�d�e� �n�a�m�e�s�,� �a�p�p�r�o�v�a�l� �n�u�m�b�e�r�s� �a�n�d� �i�n�t�e�n�d�e�d� �a�p�p�l�i�c�a�t�i�o�n�s�;� �l�a�s�t� �u�p�d�a�t�e� �S�e�p�t�e�m�b�e�r� �2�0�2�2



�P�l�a�n�t� �p�r�o�t�e�c�t�i�o�n� �p�r�o�d�u�c�t�A�p�p�r�o�v�a�l� �n�u�m�b�e�r�A�p�p�l�i�c�a�t�i�o�n� �f�o�r
�n�o� �l�o�n�g�e�r
�a�p�p�r�o�v�e�d� �i�n
�G�e�r�m�a�n�y

�B�R�A�V�O� �5�0�0 �0�4�3�1�3�8�-�0�0�W�h�e�a�t  "
�S�a�m�b�a�r�i�n �0�3�3�7�0�5�-�0�0�W�h�e�a�t  "
�P�u�g�i�l� �7�5� �W�G �0�0�4�4�8�6�-�0�0�W�h�e�a�t  "
�A�M�I�S�T�A�R� �O�p�t�i �0�0�5�7�4�8�-�0�0�W�h�e�a�t�,� �b�a�r�l�e�y� �u�n�d� �r�y�e  "
�T�a�t�t�o�o� �C �0�0�5�8�0�5�-�0�0�P�o�t�a�t�o�e�s  "
�C�R�E�D�O �0�0�6�5�4�2�-�0�0�W�h�e�a�t�,� �b�a�r�l�e�y  "
�S�i�m�b�o� �E�x�t�r�a �0�0�4�1�2�4�-�0�0�W�h�e�a�t�,� �b�a�r�l�e�y  "
�Z�A�K�E�O� �O�p�t�i �0�0�5�7�4�8�-�6�1�W�h�e�a�t�,� �b�a�r�l�e�y� �u�n�d� �r�y�e  "

�D�a�c�o�n�i�l� �2�7�8�7� �E�x�t�r�a �0�2�3�1�3�8�-�0�0�G�o�l�f� �c�o�u�r�s�e� �g�r�e�e�n�s�,� �t�e�e�s�,� �a�n�d� �f�a�i�r�w�a�y�s�,� �o�r�n�a�m�e�n�t�a�l
�t�u�r�f�g�r�a�s�s� �a�n�d� �o�r�n�a�m�e�n�t�a�l� �h�e�r�b�s�,� �s�h�r�u�b�s� �a�n�d� �t�r�e�e�s�. "

�T�a�b�l�e� �2�:� �P�i�c�l�o�r�a�m�:� �T�r�a�d�e� �n�a�m�e�s�,� �a�p�p�r�o�v�a�l� �n�u�m�b�e�r�s� �a�n�d� �i�n�t�e�n�d�e�d� �a�p�p�l�i�c�a�t�i�o�n�s�;� �l�a�s�t� �u�p�d�a�t�e� �S�e�p�t�e�m�b�e�r� �2�0�2�2

�P�l�a�n�t� �p�r�o�t�e�c�t�i�o�n� �p�r�o�d�u�c�t�A�p�p�r�o�v�a�l� �n�u�m�b�e�r �A�p�p�l�i�c�a�t�i�o�n� �f�o�r
�B�a�r�c�a� �3�3�4� �S�L �0�0�8�7�7�2�-�0�0 �R�a�p�e�s�e�e�d� �(�s�u�m�m�e�r�/�w�i�n�t�e�r�)

�B�e�l�k�a�r �0�0�8�7�7�8�-�0�0 �R�a�p�e�s�e�e�d� �(�w�i�n�t�e�r�)
�C�h�a�c�o �0�0�A�4�0�2�-�0�0 �R�a�p�e�s�e�e�d� �(�w�i�n�t�e�r�)
�E�F�F�I�G�O �0�0�5�8�6�6�-�0�0�R�a�p�e�s�e�e�d� �(�w�i�n�t�e�r�)�,� �m�a�i�z�e�,� �r�o�u�n�d� �c�a�b�b�a�g�e
�G�a�j�u�s �0�0�8�9�4�3�-�0�0 �R�a�p�e�s�e�e�d� �(�w�i�n�t�e�r�)

�G�a�l�a� �3�3�4� �S�L �0�0�8�7�7�2�-�6�0 �R�a�p�e�s�e�e�d
�G�F�-�2�5�4�5 �0�0�8�0�8�9�-�0�0 �R�a�p�e�s�e�e�d� �(�w�i�n�t�e�r�)
�R�u�n�w�a�y �0�0�6�8�7�2�-�0�0 �R�a�p�e�s�e�e�d� �(�w�i�n�t�e�r�)

�S�o�u�r�c�e�s�:� �h�t�t�p�s�:�/�/�p�s�m�-�z�u�l�a�s�s�u�n�g�.�b�v�l�.�b�u�n�d�.�d�e�/�p�s�m�/�j�s�p�/�,� �h�t�t�p�s�:�/�/�w�w�w�.�p�r�o�p�l�a�n�t�a�.�d�e�/�Pß��a�n�z�e�n�s�c�h�u�t�z�m�i�t�t�e�l�/�L�i�s�t�e�/

�H�C�B� �h�a�s� �n�e�v�e�r� �b�e�e�n� �c�o�n�t�a�i�n�e�d� �i�n� �c�o�-�f�o�r�m�u�l�a�n�t�s� �o�f� �a�p�p�r�o�v�e�d� �p�e�s�t�i�c�i�d�e�s� �(�c�o�m�m�u�n�i�c�a�t�i�o�n� �o�f� �t�h�e� �F�e�d�e�r�a�l� �Oß��c�e� �o�f� �C�o�n�s�u�m�e�r
�P�r�o�t�e�c�t�i�o�n� �a�n�d� �F�o�o�d� �S�a�f�e�t�y� �(�B�V�L�,� �2�0�1�5�)�5�)�.

�I�n� �t�h�e� �p�a�s�t�,� �s�o�m�e� �a�p�p�l�i�c�a�n�t�s� �l�i�s�t�e�d� �m�a�x�i�m�u�m� �H�C�B� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �i�n� �t�e�c�h�n�i�c�a�l� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s� �i�n� �c�e�r�t�a�i�n� �l�i�n�d�a�n�e�-�c�o�n�t�a�i�n�i�n�g
�s�u�b�s�t�a�n�c�e�s�.� �T�h�e� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �g�i�v�e�n� �a�m�o�u�n�t�e�d� �t�o� "d� �0�.�1� �g�/�k�g�,� �a� �l�e�v�e�l� �o�r�i�e�n�t�e�d� �t�o� �t�h�e� �d�e�t�e�c�t�i�o�n� �l�i�m�i�t�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �m�e�t�h�o�d
�u�s�e�d� �a�t� �t�h�e� �t�i�m�e�.� �S�u�b�s�t�a�n�c�e�s� �c�o�n�f�o�r�m�i�n�g� �t�o� �t�h�a�t� �m�a�x�i�m�u�m� �c�o�n�c�e�n�t�r�a�t�i�o�n� �w�e�r�e� �a�p�p�r�o�v�e�d� �o�n�l�y� �t�h�r�o�u�g�h� �1�9�8�9� �o�r� �1�9�9�0� �(�i�n� �o�n�e
�c�a�s�e�,� �t�h�r�o�u�g�h� �1�9�9�5�)�.

�O�b�l�i�g�a�t�i�o�n�s� �t�o� �r�e�p�o�r�t� �s�u�b�s�t�a�n�c�e� �q�u�a�n�t�i�t�i�e�s� �s�o�l�d� �d�i�d� �n�o�t� �t�a�k�e� �eß��e�c�t� �u�n�t�i�l� �1�9�9�8�.� �F�o�r� �t�h�e� �o�t�h�e�r� �r�e�l�e�v�a�n�t� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s�,� �t�h�e
�B�V�L� �h�a�s� �n�o� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �H�C�B� �a�s� �a�n� �i�m�p�u�r�i�t�y�.� �H�o�w�e�v�e�r�,� �p�u�b�l�i�c�a�t�i�o�n�s� �i�n� �r�e�c�e�n�t� �y�e�a�r�s� �h�a�v�e� �i�n�c�l�u�d�e�d� �d�a�t�a� �f�r�o�m� �1�9�7�7� �o�n�w�a�r�d
�(�B�V�L� �2�0�2�2�)� �6�)�.� �T�h�e�r�e�f�o�r�e�,� �d�a�t�a� �o�n� �t�h�e� �a�c�t�i�v�e� �i�n�g�r�e�d�i�e�n�t�s� �a�t�r�a�z�i�n�e�,� �s�i�m�a�z�i�n�e�,� �p�r�o�p�a�z�i�n�e�,� �a�n�d� �q�u�i�n�t�o�z�i�n�e� �a�r�e� �a�l�s�o� �a�v�a�i�l�a�b�l�e� �a�n�d
�w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �2�0�2�3� �r�e�p�o�r�t�i�n�g�.

�M�e�t�h�o�d�o�l�o�g�y

�T�h�e� �e�m�i�s�s�i�o�n�s� �w�e�r�e� �c�a�l�c�u�l�a�t�e�d� �i�n� �k�e�e�p�i�n�g� �w�i�t�h� �t�h�e� �m�e�t�h�o�d� �p�r�o�p�o�s�e�d� �i�n� �t�h�e� �E�M�E�P� �(�2�0�1�9�)� �7�)� �(�3�D�f�/�3�I�-�5�,� �c�h�a�p�t�e�r� �3�,� �T�i�e�r� �1
�a�p�p�r�o�a�c�h�)�.

�T�o� �e�s�t�i�m�a�t�e� �t�h�e� �e�m�i�s�s�i�o�n� �o�f� �H�C�B� �w�h�i�c�h� �i�s� �p�r�e�s�e�n�t� �a�s� �a�n� �i�m�p�u�r�i�t�y�,� �a�n� �i�m�p�u�r�i�t�y� �f�a�c�t�o�r� �(�I�F�)� �h�a�s� �t�o� �b�e� �c�o�n�s�i�d�e�r�e�d� �i�n� �t�h�e
�c�a�l�c�u�l�a�t�i�o�n�:

�w�h�e�r�e�:

�E�M�p�e�s�t� �=� �t�o�t�a�l� �H�C�B� �e�m�i�s�s�i�o�n� �o�f� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e� �(�i�n� �[�m�g�/�a�]�,� �r�e�p�o�r�t�e�d� �i�n� �[�k�g�/�a�]� �h�e�r�e�)�,
�m�p�e�s�t� �=� �m�a�s�s� �o�f� �i�n�d�i�v�i�d�u�a�l� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e� �a�p�p�l�i�e�d� �(�i�n� �[�k�g�/�a�]�)�,
�I�F�j�,�i� �=� �i�m�p�u�r�i�t�y� �f�a�c�t�o�r� �o�f� �t�h�e� �j�t�h� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e� �i�n� �t�h�e� �i�t�h� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e� �(�i�n� �[�m�g�/�k�g�]�)
�E�F�p�e�s�t�=� �E�F� �f�o�r� �i�n�d�i�v�i�d�u�a�l� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e� �(�v�o�l�a�t�i�l�e� �f�r�a�c�t�i�o�n� �o�f� �a�p�p�l�i�e�d� �a�m�o�u�n�t� �o�f� �t�h�e� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�)�.
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�A� �m�o�d�e�l�e�d� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r� �i�s� �u�s�e�d� �f�o�r� �G�e�r�m�a�n�y� �(�s�e�e� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �E�m�i�s�s�i�o�n� �f�a�c�t�o�r�s�)�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �d�eß��n�i�t�i�o�n� �o�f� �t�h�e� �T�i�e�r� �2
�A�p�p�r�o�a�c�h� �8�)� �(�E�M�E�P� �G�u�i�d�e�b�o�o�k� �2�0�1�9�)� �t�h�e� �m�e�t�h�o�d� �c�a�n� �b�e� �d�e�s�c�r�i�b�e�d� �a�s� �T�i�e�r� �2�.

�A�c�t�i�v�i�t�y� �d�a�t�a

�A�s� �a�c�t�i�v�i�t�y� �d�a�t�a�,� �d�o�m�e�s�t�i�c� �s�a�l�e�s� �o�f� �p�e�s�t�i�c�i�d�e�s� �w�i�t�h� �t�h�e� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s� �c�h�l�o�r�o�t�h�a�l�o�n�i�l�,� �p�i�c�l�o�r�a�m�,� �l�i�n�d�a�n�e� �a�s� �w�e�l�l� �a�s� �a�t�r�a�z�i�n�e�,
�s�i�m�a�z�i�n�e�,� �p�r�o�p�a�z�i�n�e� �a�n�d� �q�u�i�n�t�o�z�i�n�e� �c�o�m�p�i�l�e�d� �b�y� �t�h�e� �B�V�L� �w�e�r�e� �u�s�e�d� �(�r�e�p�o�r�t�s� �p�u�r�s�u�a�n�t� �t�o� �§� �6�4� �o�f� �t�h�e� �P�l�a�n�t� �P�r�o�t�e�c�t�i�o�n� �A�c�t
�(�Pß��S�c�h�G�,� �2�0�1�2�)� �9�)�;� �(�c�f�.� �T�a�b�l�e� �I�I�,� �d�o�m�e�s�t�i�c� �s�a�l�e�s�)�.� �S�i�n�c�e� �2�0�1�8�,� �d�o�m�e�s�t�i�c� �s�a�l�e�s� �o�f� �a�l�l� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s� �h�a�v�e� �b�e�e�n� �p�u�b�l�i�s�h�e�d� �1�0�)

�o�r� �h�t�t�p�s�:�/�/�g�i�s�.�b�v�l�.�b�u�n�d�.�d�e�/�.

�T�a�b�l�e� �3�:� �D�o�m�e�s�t�i�c� �s�a�l�e�s� �o�f� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s�,� �a�s� �o�f� �1�9�8�7�,� �i�n� �t�/�a

�C�h�l�o�r�t�h�a�l�o�n�i�l�P�i�c�l�o�r�a�m�L�i�n�d�a�n�e�A�t�r�a�z�i�n�e�S�i�m�a�z�i�n�e�P�r�o�p�a�z�i�n�e�Q�u�i�n�t�o�z�i�n�e
�1�9�8�7 �2�6�0�.�2 �0�.�4 �1�2�9�.�1�2�,�1�0�6�.�2 �1�7�6�.�8 �0�.�3
�1�9�8�8 �3�1�3�.�9 �0�.�5 �1�5�1�.�8�2�,�0�7�4�.�6 �2�1�0�.�5
�1�9�8�9 �2�3�4�.�9 �0�.�6 �9�0�.�6 �1�,�0�9�3�.�0 �1�9�5�.�3
�1�9�9�0 �3�1�7�.�3 �1�2�0�.�4 �7�5�1�.�9 �1�8�5�.�7
�1�9�9�5 �5�5�.�6 �2�6�.�2
�1�9�9�6 �8�2�.�5 �3�6�.�9
�1�9�9�7 �7�6�.�0 �2�9�.�0 �0�.�8
�1�9�9�8 �1�6�.�7 �0�.�2
�1�9�9�9 �1�4�9�.�9
�2�0�0�0 �1�0�9�.�3
�2�0�0�5 �8�5�7�.�2
�2�0�1�0 �6�2�0�.�7 �1�.�9
�2�0�1�5 �8�8�6�.�0 �3�.�5
�2�0�1�6 �1�,�1�4�8�.�1 �4�.�3
�2�0�1�7 �1�,�4�1�8�.�8 �4�.�1
�2�0�1�8 �8�6�0�.�8 �3�.�9
�2�0�1�9 �9�1�1�.�8 �7�.�5
�2�0�2�0 �1�0�5�.�2 �9�.�4
�2�0�2�1 �1�1�.�3
�2�0�2�2 �1�3�.�0
�2�0�2�3 �6�.�1

�H�C�B� �I�m�p�u�r�i�t�i�e�s

�T�h�e� �H�C�B� �q�u�a�n�t�i�t�i�e�s� �a�r�e� �c�a�l�c�u�l�a�t�e�d� �i�n� �l�i�g�h�t� �o�f� �t�h�e� �m�a�x�i�m�u�m� �p�e�r�m�i�t�t�e�d� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �H�C�B� �i�m�p�u�r�i�t�i�e�s� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �l�e�g�a�l
�a�c�t�s� �o�f� �t�h�e� �E�U� �1�1�)� �d�eß��n�e�s�,� �f�o�r� �c�e�r�t�a�i�n� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s� �a�n�d� �i�n� �c�o�n�n�e�c�t�i�o�n� �w�i�t�h� �t�h�e�i�r� �a�p�p�r�o�v�a�l�,� �m�a�x�i�m�u�m� �l�e�v�e�l�s� �o�f� �i�m�p�u�r�i�t�i�e�s
�t�h�a�t� �a�r�e� �o�f� �t�o�x�i�c�o�l�o�g�i�c�a�l� �o�r� �e�c�o�t�o�x�i�c�o�l�o�g�i�c�a�l� �c�o�n�c�e�r�n� �o�r� �t�h�a�t� �a�r�e� �o�f� �s�p�e�c�i�a�l� �c�o�n�c�e�r�n� �d�u�e� �t�o� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �r�i�s�k�s� �t�h�e�y� �p�o�s�e�.
�S�i�n�c�e� �t�h�e� �i�m�p�l�e�m�e�n�t�i�n�g� �r�e�g�u�l�a�t�i�o�n� �i�s� �a� �d�i�r�e�c�t�l�y� �a�p�p�l�i�c�a�b�l�e� �l�a�w�,� �t�h�e� �m�a�x�i�m�u�m� �l�e�v�e�l�s� �a�r�e� �b�i�n�d�i�n�g� �t�h�r�o�u�g�h�o�u�t� �E�u�r�o�p�e�.� �I�n
�a�d�d�i�t�i�o�n�,� �i�n� �s�p�e�c�i�a�l� �c�a�s�e�s� �t�h�e� �B�V�L� �m�a�y� �d�eß��n�e� �m�a�x�i�m�u�m� �l�e�v�e�l�s� �f�o�r� �i�m�p�u�r�i�t�i�e�s� �t�h�a�t� �t�h�e� �r�e�g�u�l�a�t�i�o�n� �d�o�e�s� �n�o�t� �c�o�v�e�r�.
�C�o�n�f�o�r�m�a�n�c�e� �w�i�t�h� �s�u�c�h� �m�a�x�i�m�u�m� �l�e�v�e�l�s� �i�s� �t�h�e�n� �i�n�c�l�u�d�e�d� �a�s� �a� �n�e�c�e�s�s�a�r�y� �c�o�n�d�i�t�i�o�n� �f�o�r� �a�p�p�r�o�v�a�l� �o�f� �r�e�l�e�v�a�n�t� �p�e�s�t�i�c�i�d�e�s�.� �T�h�e
�a�p�p�r�o�a�c�h� �i�s� �a� �h�i�g�h�l�y� �c�o�n�s�e�r�v�a�t�i�v�e� �o�n�e� �t�h�a�t� �p�r�o�b�a�b�l�y� �o�v�e�r�e�s�t�i�m�a�t�e�s� �t�h�e� �a�c�t�u�a�l� �e�m�i�s�s�i�o�n�s�.

�C�h�l�o�r�o�t�h�a�l�o�n�i�l

�B�e�f�o�r�e� �2�0�0�6� �t�h�e�r�e� �w�a�s� �n�o� �l�e�g�a�l� �r�e�g�u�l�a�t�i�o�n� �i�n� �G�e�r�m�a�n�y� �o�n� �t�h�e� �m�a�x�i�m�u�m� �c�o�n�t�e�n�t� �o�f� �H�C�B� �i�n� �t�h�e� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e
�c�h�l�o�r�o�t�h�a�l�o�n�i�l�.� �H�o�w�e�v�e�r�,� �w�i�t�h� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �D�i�r�e�c�t�i�v�e� �9�1�/�4�1�4�/�E�E�C� �1�2�)�,� �m�a�n�u�f�a�c�t�u�r�e�r�s� �h�a�d� �t�o� �a�n�a�l�y�s�e� �t�h�e�i�r� �t�e�c�h�n�i�c�a�l
�a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e� �f�o�r� �p�o�s�s�i�b�l�e� �r�e�l�e�v�a�n�t� �i�m�p�u�r�i�t�i�e�s� �a�n�d�,� �w�h�e�r�e� �a�p�p�r�o�p�r�i�a�t�e�,� �i�n�d�i�c�a�t�e� �a� �m�a�x�i�m�u�m� �l�e�v�e�l�.� �T�h�e�s�e� �m�a�x�i�m�u�m� �l�e�v�e�l�s
�h�a�d� �t�o� �b�e� �m�a�i�n�t�a�i�n�e�d�.� �I�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �l�e�v�e�l�s� �s�p�e�c�iß��e�d� �f�o�r� �c�h�l�o�r�o�t�h�a�l�o�n�i�l� �f�o�r� �t�h�e� �y�e�a�r�s� �1�9�9�0� �a�n�d� �1�9�9�9� �f�o�r� �G�e�r�m�a�n�y� �a�r�e
�n�o�t� �k�n�o�w�n�.� �A�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e� �F�A�O� �s�p�e�c�iß��c�a�t�i�o�n� �(�2�0�1�5�,� �p�.� �4�9�,� �1�3�)�)� �C�h�l�o�r�o�t�h�a�l�o�n�i�l� �w�a�s� �r�e�v�i�e�w�e�d� �b�y� �I�P�C�S� �(�I�N�T�E�R�N�A�T�I�O�N�A�L
�P�R�O�G�R�A�M�M�E� �O�N� �C�H�E�M�I�C�A�L� �S�A�F�E�T�Y�)� �i�n� �t�h�e� �E�n�v�i�r�o�n�m�e�n�t�a�l� �H�e�a�l�t�h� �C�r�i�t�e�r�i�a� �(�E�H�C�)� �s�e�r�i�e�s� �i�n� �1�9�9�6�.� �T�h�e� �l�i�m�i�t� �f�o�r� �H�C�B� �i�n� �t�h�e� �F�A�O
�s�p�e�c�iß��c�a�t�i�o�n� �i�n� �1�9�9�8� �f�o�r� �c�h�l�o�r�o�t�h�a�l�o�n�i�l� �w�a�s� �0�.�3� �g�/�k�g� �a�n�d� �m�a�n�u�f�a�c�t�u�r�e�r� �s�t�a�t�e�d� �i�n� �t�h�a�t� �r�e�p�o�r�t� �t�h�a�t� �t�h�e� �c�o�m�p�a�n�y� �h�a�d� �i�m�p�r�o�v�e�d
�t�h�e� �m�a�n�u�f�a�c�t�u�r�i�n�g� �p�r�o�c�e�s�s� �(�s�e�e� �F�A�O� �S�p�e�c�iß��c�a�t�i�o�n�,� �2�0�1�5�,� �p�.� �5�1�)�.� �T�h�u�s�,� �a� �m�a�x�i�m�u�m� �H�C�B� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �3�0�0� �m�g�/�k�g� �(�I�P�C�S�,
�1�9�9�6� �1�4�)�)� �i�s� �c�o�n�s�i�d�e�r�e�d� �f�o�r� �t�h�e� �y�e�a�r�s� �1�9�9�0� �u�n�t�i�l� �1�9�9�9� �f�o�r� �G�e�r�m�a�n�y�.
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�D�i�r�e�c�t�i�v�e� �2�0�0�5�/�5�3�/�E�C� �1�5�)�,� �w�h�i�c�h� �e�n�t�e�r�e�d� �i�n�t�o� �f�o�r�c�e� �o�n� �1� �M�a�r�c�h� �2�0�0�6�,� �e�s�t�a�b�l�i�s�h�e�d� �a� �m�a�x�i�m�u�m� �p�e�r�m�i�t�t�e�d� �H�C�B� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f
�1�0� �m�g�/�k�g� �i�n� �c�h�l�o�r�o�t�h�a�l�o�n�i�l� �a�s� �a� �t�e�c�h�n�i�c�a�l� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�.� �D�u�e� �t�o� �a� �r�e�v�i�e�w� �b�y� �t�h�e� �F�A�O� �2�8�8�/�2�0�0�5� �(�s�e�e� �F�A�O� �2�0�1�5�,� �p�.�2�2� �a�n�d� �p�.
�5�1�)� �a�n�d� �t�a�k�i�n�g� �i�n�t�o� �a�c�c�o�u�n�t� �t�h�e� �r�e�s�u�l�t�s� �o�f� �b�a�t�c�h� �s�a�m�p�l�e�s� �t�e�s�t�i�n�g� �t�h�e� �i�m�p�u�r�i�t�y� �t�h�e� �m�a�x�.� �c�o�n�c�e�n�t�r�a�t�i�o�n� �w�a�s� �r�a�i�s�e�d� �a�g�a�i�n� �u�p� �t�o
�0�.�0�4� �g�/�k�g�.� �T�h�u�s�,� �t�h�e� �s�t�a�n�d�a�r�d� �w�a�s� �r�a�i�s�e�d� �t�o� �4�0� �m�g�/�k�g� �i�n� �D�i�r�e�c�t�i�v�e� �2�0�0�6�/�7�6�/�E�C� �1�6�)�)�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �c�u�r�r�e�n�t� �F�A�O
�S�p�e�c�iß��c�a�t�i�o�n�s� �a�n�d� �E�v�a�l�u�a�t�i�o�n�s� �f�o�r� �A�g�r�i�c�u�l�t�u�r�a�l� �P�e�s�t�i�c�i�d�e�s�,� �C�h�l�o�r�o�t�h�a�l�o�n�i�l� �(�2�0�2�0�)�1�7�)� �c�o�n�t�i�n�u�e�s� �t�o� �b�e� �r�e�p�o�r�t�e�d� �a�t� �4�0� �m�g�/�k�g� �(�s�e�e
�T�a�b�l�e� �1�,� �p�.� �1�8�)�.

�F�o�r� �t�h�e� �y�e�a�r�s� �a�s� �o�f� �2�0�0�0�,� �t�h�e� �s�p�e�c�iß��e�d� �m�a�x�i�m�u�m� �H�C�B� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �i�n� �c�h�l�o�r�o�t�h�a�l�o�n�i�l� �d�iß��e�r� �c�o�n�s�i�d�e�r�a�b�l�y� �f�r�o�m� �p�e�s�t�i�c�i�d�e� �t�o
�p�e�s�t�i�c�i�d�e�  �� �i�n� �s�o�m�e� �c�a�s�e�s� �d�e�s�p�i�t�e� �t�h�e� �E�U�-�r�e�g�u�l�a�t�i�o�n�,� �t�h�e� �v�a�l�u�e�s� �d�iß��e�r� �f�r�o�m� �y�e�a�r� �t�o� �y�e�a�r� �f�o�r� �t�h�e� �s�a�m�e� �p�e�s�t�i�c�i�d�e�.� �F�o�r� �t�h�e� �y�e�a�r
�2�0�0�0�,� �a�n� �i�n�t�e�r�m�e�d�i�a�t�e� �v�a�l�u�e� �(�1�7�0� �m�g�/�k�g�)� �w�a�s� �c�a�l�c�u�l�a�t�e�d� �b�y� �l�i�n�e�a�r� �i�n�t�e�r�p�o�l�a�t�i�o�n�.

�A�c�c�o�r�d�i�n�g� �t�o� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �t�h�e� �B�V�L� �(�O�c�t�o�b�e�r� �2�0�2�1�,� �p�e�r�s�o�n�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n�)�,� �t�h�e� �m�a�x�i�m�u�m� �c�o�n�t�e�n�t� �o�f� �H�C�B� �i�n
�c�h�l�o�r�o�t�h�a�l�o�n�i�l� �w�a�s� �i�n�c�r�e�a�s�e�d� �f�r�o�m� �1�0� �t�o� �4�0� �m�g�/�k�g� �i�n� �t�h�e� �p�r�o�d�u�c�t�s�  ��A�M�I�S�T�A�R� �O�p�t�i �� �a�n�d�  ��C�R�E�D�O �� �d�u�e� �t�o� �s�u�b�s�e�q�u�e�n�t�l�y� �a�p�p�l�i�e�d
�f�o�r� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e� �s�o�u�r�c�e�s�.� �L�i�k�e�w�i�s�e�,� �a�n� �a�d�d�i�t�i�o�n�a�l� �p�o�t�e�n�t�i�a�l� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e� �s�o�u�r�c�e� �(�p�r�o�d�u�c�t�i�o�n� �s�i�t�e�)� �w�a�s� �a�l�s�o� �r�e�p�o�r�t�e�d
�r�e�t�r�o�a�c�t�i�v�e�l�y�.� �F�o�r� �t�h�e� �y�e�a�r�s� �2�0�0�1� �t�o� �2�0�1�7�,� �t�h�e� �v�a�l�u�e� �o�f� �4�0� �m�g�/�k�g� �(�f�o�r� �t�h�e� �r�e�p�o�r�t�i�n�g� �2�0�2�2�)� �i�s� �u�s�e�d� �f�o�r� �t�h�e� �m�a�x�i�m�u�m� �c�o�n�t�e�n�t� �o�f
�H�C�B�.

�F�o�r� �t�h�e� �y�e�a�r�s� �f�r�o�m� �2�0�1�8� �o�n�w�a�r�d�s�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �t�h�e� �a�u�t�h�o�r�i�s�a�t�i�o�n� �h�o�l�d�e�r�s� �(�S�y�n�g�e�n�t�a� �A�g�r�o�,� �2�0�1�5�)� �i�s� �u�s�e�d� �f�o�r� �t�h�e
�m�a�x�i�m�u�m� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �1�0� �m�g�/�k�g�,� �a�s� �o�n�l�y� �t�h�e� �p�r�o�d�u�c�t�  ��A�M�I�S�T�A�R� �O�p�t�i �� �w�a�s� �s�t�i�l�l� �o�n� �t�h�e� �m�a�r�k�e�t�.

�P�i�c�l�o�r�a�m

�F�o�r� �p�i�c�l�o�r�a�m�,� �a� �m�a�x�i�m�u�m� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �5�0� �m�g�/�k�g� �h�a�s� �b�e�e�n� �s�p�e�c�iß��e�d� �f�o�r� �s�o�m�e� �p�e�s�t�i�c�i�d�e�s�.� �R�e�l�e�v�a�n�t� �p�e�s�t�i�c�i�d�e�s� �w�e�r�e
�i�n�t�r�o�d�u�c�e�d� �i�n� �G�e�r�m�a�n�y� �b�e�g�i�n�n�i�n�g� �i�n� �2�0�0�6�.� �P�i�c�l�o�r�a�m� �w�a�s� �a�d�d�e�d� �t�o� �A�n�n�e�x� �I� �w�i�t�h� �t�h�e� �C�o�m�m�i�s�s�i�o�n� �D�i�r�e�c�t�i�v�e� �2�0�0�8�/�6�9�/�E�C� �1�8�)� �a�n�d
�t�h�e� �H�C�B� �i�m�p�u�r�i�t�y� �i�s� �s�t�i�l�l� �s�e�t� �t�o� �5�0� �m�g�/�k�g� �(�F�A�O�,� �2�0�1�2� �1�9�)�)�.� �F�o�r� �2�0�2�3�,� �t�h�e� �s�a�m�e� �a�m�o�u�n�t� �a�s� �f�o�r� �p�r�e�v�i�o�u�s� �y�e�a�r�s� �i�s� �a�s�s�u�m�e�d�.

�L�i�n�d�a�n�e

�T�h�e� �d�a�t�a� �o�n� �l�i�n�d�a�n�e� �s�a�l�e�s� �w�e�r�e� �c�o�m�p�a�r�e�d� �b�y� �t�h�e� �B�V�L� �w�i�t�h� �h�i�s�t�o�r�i�c�a�l� �d�a�t�a� �f�r�o�m� �t�h�e� �f�o�r�m�e�r� �G�D�R� �s�t�a�t�i�s�t�i�c�s� �a�n�d� �p�u�b�l�i�s�h�e�d� �s�i�n�c�e
�2�0�2�0� �(�s�e�e� �T�a�b�l�e� �I�I�)�.� �F�o�r� �t�h�e� �y�e�a�r�s� �a�f�t�e�r� �1�9�9�7� �n�o� �d�a�t�a� �a�r�e� �a�v�a�i�l�a�b�l�e� �b�e�c�a�u�s�e� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �l�i�n�d�a�n�e� �w�a�s� �p�h�a�s�e�d� �o�u�t� �i�n
�1�9�9�8�.

�F�o�r� �l�i�n�d�a�n�e�,� �a� �m�a�x�i�m�u�m� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �1�0�0� �m�g�/�k�g� �w�a�s� �s�p�e�c�iß��e�d� �f�o�r� �t�h�e� �y�e�a�r�s� �1�9�9�0� �t�h�r�o�u�g�h� �1�9�9�4�.� �F�o�r� �t�h�e� �y�e�a�r�s� �a�f�t�e�r
�1�9�9�4� �a� �l�o�w�e�r� �c�o�n�c�e�n�t�r�a�t�i�o�n� �(�5�0� �m�g�/�k�g�)� �w�a�s� �a�s�s�u�m�e�d� �w�h�i�c�h� �i�s� �b�a�s�e�d� �o�n� �c�o�m�p�i�l�e�d� �i�n�f�o�r�m�a�t�i�o�n� �o�f� �B�a�i�l�e�y� �(�2�0�0�1�)�2�0�)� �(�c�f�.� �T�a�b�l�e
�I�I�I�)�.

�O�t�h�e�r� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s� �a�t�r�a�z�i�n�e�,� �s�i�m�a�z�i�n�e�,� �p�r�o�p�a�z�i�n�e� �a�n�d� �q�u�i�n�t�o�z�i�n�e

�T�h�e� �B�V�L� �h�a�s� �n�o� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �p�a�s�t� �o�r� �c�u�r�r�e�n�t� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �i�m�p�u�r�i�t�i�e�s� �i�n� �t�h�e� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s� �a�t�r�a�z�i�n�e�,� �s�i�m�a�z�i�n�e�,
�p�r�o�p�a�z�i�n�e� �a�n�d� �q�u�i�n�t�o�z�i�n�e� �t�h�a�t� �h�a�v�e� �b�e�e�n� �p�l�a�c�e�d� �o�n� �t�h�e� �m�a�r�k�e�t�.� �F�o�r� �t�h�i�s� �r�e�a�s�o�n�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �i�m�p�u�r�i�t�y� �l�e�v�e�l�s� �c�o�m�p�i�l�e�d
�i�n� �t�h�e� �E�M�E�P�/�E�E�A� �G�u�i�d�e�b�o�o�k� �2�0�1�9� �i�s� �u�s�e�d� �(�c�f�.� �T�a�b�l�e� �I�I�I�)�.

�T�a�b�l�e� �4�:� �M�a�x�i�m�u�m� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �o�f� �H�C�B� �i�m�p�u�r�i�t�i�e�s� �i�n� �r�e�l�e�v�a�n�t� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s�,� �i�n� �m�g�/�k�g

�C�h�l�o�r�o�t�h�a�l�o�n�i�l�P�i�c�l�o�r�a�m�L�i�n�d�a�n�e�A�t�r�a�z�i�n�e�S�i�m�a�z�i�n�e�P�r�o�p�a�z�i�n�e�Q�u�i�n�t�o�z�i�n�e
�1�9�8�7�-�1�9�9�4 �3�0�0 �5�0 �1�0�0 �2�.�5 �1 �1 �5�0�0
�1�9�9�5�-�1�9�9�7 �3�0�0 �5�0 �5�0 �1 �1 �1 �5�0�0

�1�9�9�8� �-� �1�9�9�9 �3�0�0 �5�0 �n�/�a �n�/�a �1 �n�/�a �n�/�a
�2�0�0�0 �1�7�0 �5�0 �n�/�a �n�/�a �n�/�a �n�/�a �n�/�a

�2�0�0�1� �-� �2�0�1�7 �4�0 �5�0 �n�/�a �n�/�a �n�/�a �n�/�a �n�/�a
�2�0�1�8� �-� �2�0�2�3 �1�0 �5�0 �n�/�a �n�/�a �n�/�a �n�/�a �n�/�a

�I�n� �r�e�c�e�n�t� �y�e�a�r�s�,� �t�h�e� �t�o�t�a�l� �H�C�B� �q�u�a�n�t�i�t�i�e�s� �i�n� �p�e�s�t�i�c�i�d�e� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s� �(�c�f�.� �T�a�b�l�e� �V�)� �h�a�v�e� �b�e�e�n� �aß��e�c�t�e�d� �p�r�i�m�a�r�i�l�y� �b�y� �s�a�l�e�s� �o�f
�c�h�l�o�r�o�t�h�a�l�o�n�i�l�.

�W�h�i�l�e� �t�h�i�s� �r�e�s�u�l�t�s� �f�r�o�m� �t�h�e� �l�a�r�g�e� �q�u�a�n�t�i�t�i�e�s� �o�f� �c�h�l�o�r�o�t�h�a�l�o�n�i�l�-�c�o�n�t�a�i�n�i�n�g� �p�e�s�t�i�c�i�d�e�s� �s�o�l�d�,� �i�t� �i�s� �a�l�s�o� �d�u�e� �t�o� �t�h�e� �h�i�g�h
�c�h�l�o�r�o�t�h�a�l�o�n�i�l� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �i�n� �s�u�c�h� �p�e�s�t�i�c�i�d�e�s� �a�n�d� �t�o� �t�h�e� �h�i�g�h� �p�e�r�m�i�t�t�e�d� �m�a�x�i�m�u�m� �H�C�B� �c�o�n�c�e�n�t�r�a�t�i�o�n�s� �(�0�.�3� �g�/�k�g�)�,� �i�n
�c�h�l�o�r�o�t�h�a�l�o�n�i�l� �a�s� �a� �t�e�c�h�n�i�c�a�l� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�,� �t�h�a�t� �a�p�p�l�i�e�d� �p�r�i�o�r� �t�o� �2�0�0�0�.� �D�u�e� �t�o� �t�h�e� �r�e�v�i�s�e�d� �d�a�t�a�,� �c�h�a�n�g�e�s� �i�n� �H�C�B� �q�u�a�n�t�i�t�i�e�s



�o�c�c�u�r�.

�T�h�e� �m�a�x�i�m�u�m� �H�C�B� �q�u�a�n�t�i�t�y� �f�o�r� �p�i�c�l�o�r�a�m�,� �i�n� �t�h�e� �p�e�r�i�o�d� �u�n�d�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n�,� �w�e�r�e� �l�o�w�e�r�,� �r�e�s�p�e�c�t�i�v�e�l�y�,� �t�h�a�n� �t�h�e� �r�e�l�e�v�a�n�t
�q�u�a�n�t�i�t�i�e�s� �f�o�r� �c�h�l�o�r�o�t�h�a�l�o�n�i�l�.� �F�o�r� �t�h�i�s� �r�e�a�s�o�n�,� ß��u�c�t�u�a�t�i�o�n�s� �i�n� �s�a�l�e�s� �o�f� �p�i�c�l�o�r�a�m� �h�a�v�e� �v�e�r�y� �l�i�t�t�l�e� �i�m�p�a�c�t� �o�n� �m�a�x�i�m�u�m� �H�C�B
�q�u�a�n�t�i�t�i�e�s�.

�E�m�i�s�s�i�o�n� �f�a�c�t�o�r

�T�h�e� �H�C�B� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r� �w�a�s� �m�o�d�e�l�e�d� �b�y� �u�s�i�n�g� �t�h�e� �P�e�s�t�i�c�i�d�e� �L�e�a�c�h�i�n�g� �M�o�d�e�l� �(�P�E�L�M�O� �3�.�3�1�)� �w�h�i�c�h� �i�s� �a�l�s�o� �u�s�e�d� �f�o�r� �t�h�e
�E�u�r�o�p�e�a�n� �r�e�g�i�s�t�r�a�t�i�o�n� �p�r�o�c�e�s�s� �o�f� �p�e�s�t�i�c�i�d�e�s�.� �T�h�e� �o�n�e�-�d�i�m�e�n�s�i�o�n�a�l� �p�e�s�t�i�c�i�d�e� �l�e�a�c�h�i�n�g� �m�o�d�e�l� �h�a�s� �b�e�e�n� �e�x�t�e�n�d�e�d� �t�o� �p�r�e�d�i�c�t� �t�h�e
�p�e�s�t�i�c�i�d�e� �v�o�l�a�t�i�l�i�s�a�t�i�o�n� �a�f�t�e�r� �a�g�r�i�c�u�l�t�u�r�a�l� �a�p�p�l�i�c�a�t�i�o�n�s� �u�n�d�e�r� ß��e�l�d� �c�o�n�d�i�t�i�o�n�s� �(�F�e�r�r�a�r�i� �e�t� �a�l�.�,� �2�0�0�5� �2�1�)�)� �h�o�w�e�v�e�r�,� �i�t� �i�s� �a�l�s�o� �a�b�l�e� �t�o
�c�a�l�c�u�l�a�t�e� �t�h�e� �b�e�h�a�v�i�o�u�r� �o�f� �i�m�p�u�r�i�t�i�e�s� �i�n� �t�h�e� �p�r�o�d�u�c�t�s�.� �T�h�e� �m�o�d�e�l� �w�a�s� �d�e�v�e�l�o�p�e�d� �b�y� �t�h�e� �F�r�a�u�n�h�o�f�e�r� �I�n�s�t�i�t�u�t�e� �f�o�r
�M�o�l�e�c�u�l�a�r�b�i�o�l�o�g�y� �a�n�d� �A�p�p�l�i�e�d� �E�c�o�l�o�g�y� �(�I�M�E�)�.

�D�u�e� �t�o� �i�t�s� �v�o�l�a�t�i�l�i�t�y� �b�e�h�a�v�i�o�u�r� �i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �w�a�t�e�r� �v�a�p�o�r� �e�v�e�n� �a�t� �l�o�w� �t�e�m�p�e�r�a�t�u�r�e�s�,� �a�m�b�i�e�n�t� �H�C�B� �i�s� �u�s�u�a�l�l�y� �f�o�u�n�d� �i�n� �t�h�e
�v�a�p�o�u�r� �p�h�a�s�e� �a�n�d� �a�p�p�e�a�r�s� �t�o� �v�o�l�a�t�i�l�i�z�e� �f�r�o�m� �p�l�a�n�t� �a�n�d� �s�o�i�l� �s�u�r�f�a�c�e�s� �d�u�r�i�n�g� �t�h�e� ß��r�s�t� �2�4� �h�o�u�r�s� �a�f�t�e�r� �a�p�p�l�i�c�a�t�i�o�n� �(�K�l�e�i�n�,� �M�.�,
�2�0�1�7�)� �2�2�)�.� �A�s� �a� �t�e�s�t� �s�u�b�s�t�a�n�c�e� �c�h�l�o�r�o�t�h�a�l�o�n�i�l� �w�a�s� �u�s�e�d� �i�n� �t�h�e� �s�i�m�u�l�a�t�i�o�n�.� �T�h�e� �s�i�m�u�l�a�t�i�o�n� �c�o�n�d�i�t�i�o�n�s� �a�r�e� �d�eß��n�e�d� �a�f�t�e�r� �a�n�n�u�a�l
�a�p�p�l�i�c�a�t�i�o�n�s� �i�n� �p�o�t�a�t�o�e�s� �1�4� �d�a�y�s� �b�e�f�o�r�e� �h�a�r�v�e�s�t�.� �A� �d�e�t�a�i�l�e�d� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �i�n�p�u�t� �p�a�r�a�m�e�t�e�r�s� �i�s� �a�v�a�i�l�a�b�l�e� �(�K�l�e�i�n�,� �M�.�,� �2�0�1�7�)�.
�I�t� �i�s� �a�s�s�u�m�e�d� �t�h�a�t� �t�h�e� �H�C�B� �v�o�l�a�t�i�l�i�s�a�t�i�o�n� �o�f� �t�h�e� �i�m�p�u�r�i�t�y� �i�n� �p�i�c�l�o�r�a�m� �i�s� �t�h�e� �s�a�m�e�.

�T�h�e� �r�e�s�u�l�t� �o�f� �t�h�e� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r� �i�s� �1� �o�r� �1�0�0�%� �a�n�d� �r�e�p�r�e�s�e�n�t�s� �a� �f�r�a�c�t�i�o�n� �t�h�a�t� �h�a�s� �t�o� �b�e� �m�u�l�t�i�p�l�i�e�d� �w�i�t�h� �t�h�e� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f
�t�h�e� �a�p�p�l�i�e�d� �c�o�m�p�o�u�n�d�.

�T�r�e�n�d� �d�i�s�c�u�s�s�i�o�n� �f�o�r� �K�e�y� �S�o�u�r�c�e�s

�T�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�r�t� �g�i�v�e� �a�n� �o�v�e�r�v�i�e�w� �o�f� �t�h�e� �e�m�i�s�s�i�o�n� �t�r�e�n�d� �o�f� �H�C�B� �(�s�e�e� �P�i�c�t�u�r�e� �1�)�.� �H�C�B� �e�m�i�s�s�i�o�n�s� �w�e�r�e� �f�u�l�l�y� �r�e�c�a�l�c�u�l�a�t�e�d
�f�r�o�m� �1�9�8�7� �o�n�w�a�r�d�s� �i�n�c�l�u�d�i�n�g� �a�t�r�a�z�i�n�e�,� �s�i�m�a�z�i�n�e�,� �p�r�o�p�a�z�i�n�e� �a�n�d� �q�u�i�n�t�o�z�i�n�e�.� �H�C�B� �e�m�i�s�s�i�o�n�s� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �t�h�e� �N�F�R� �t�a�b�l�e�s
�b�e�g�i�n�n�i�n�g� �i�n� �1�9�9�0�.

�H�C�B� �e�m�i�s�s�i�o�n�s� �a�r�e� �m�a�i�n�l�y� �d�o�m�i�n�a�t�e�d� �b�y� �t�h�e� �s�h�a�r�e� �o�f� �c�h�l�o�r�o�t�h�a�l�o�n�i�l�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �B�V�L� �(�2�0�2�1�a�)� �2�3�)�,� �a� �p�o�s�s�i�b�l�e� �e�x�p�l�a�n�a�t�i�o�n
�f�o�r� �t�h�e� �i�n�c�r�e�a�s�e� �i�n� �H�C�B� �e�m�i�s�s�i�o�n�s� �f�r�o�m� �2�0�0�5� �o�n�w�a�r�d�s� �w�o�u�l�d� �b�e� �t�h�e� �r�e�-�a�p�p�r�o�v�a�l� �o�f�  ��B�r�a�v�o� �5�0�0 �� �i�n� �D�e�c�e�m�b�e�r� �2�0�0�4� �a�g�a�i�n�s�t
�S�e�p�t�o�r�i�a� �i�n� �w�h�e�a�t� �a�n�d� �t�h�e�n� �f�o�r� �t�h�e� ß��r�s�t� �t�i�m�e� �a�g�a�i�n�s�t� �p�h�y�t�o�p�h�t�h�o�r�a� �i�n� �p�o�t�a�t�o�e�s�.� �I�t� �i�s� �p�o�s�s�i�b�l�e� �t�h�a�t� �t�h�e� ß��r�s�t�  ��s�e�l�l�-�o�u�t �� �t�o�o�k
�p�l�a�c�e� �i�n� �2�0�1�4�,� �a�s� �t�h�e� �e�n�d� �o�f� �a�p�p�r�o�v�a�l� �f�o�r�  ��B�r�a�v�o� �5�0�0 �� �w�a�s� �o�r�i�g�i�n�a�l�l�y� �3�0�.�0�4�.�2�0�1�6� �w�i�t�h� �a� �s�a�l�e�s� �d�e�a�d�l�i�n�e� �o�f� �3�0�.�1�0�.�2�0�1�6� �a�n�d� �a
�p�h�a�s�e�-�o�u�t� �p�e�r�i�o�d� �f�o�r� �u�s�e�r�s� �u�n�t�i�l� �3�0�.�1�0�.�2�0�1�7�.� �T�h�e� �e�n�d� �o�f� �t�h�e� �E�U� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e� �a�u�t�h�o�r�i�s�a�t�i�o�n� �f�o�r� �c�h�l�o�r�o�t�h�a�l�o�n�i�l� �w�a�s� �l�a�t�e�r
�e�x�t�e�n�d�e�d� �t�o� �3�1�.�1�0�.�2�0�1�8� �a�n�d� �a�g�a�i�n� �t�o� �3�1�.�1�0�.�2�0�1�9�,� �a�n�d� �w�i�t�h� �i�t� �t�h�e� �a�u�t�h�o�r�i�s�a�t�i�o�n�s� �f�o�r� �t�h�e� �p�l�a�n�t� �p�r�o�t�e�c�t�i�o�n� �p�r�o�d�u�c�t�s� �i�n
�G�e�r�m�a�n�y�.� �W�i�t�h� �t�h�e� �I�m�p�l�e�m�e�n�t�i�n�g� �R�e�g�u�l�a�t�i�o�n� �(�E�U�)� �2�0�1�9�/�6�7�7� �2�3�)�,� �t�h�e� �B�V�L� �r�e�v�o�k�e�d� �t�h�e� �l�a�s�t� �t�h�r�e�e� �a�p�p�r�o�v�a�l�s� �f�o�r� �p�l�a�n�t
�p�r�o�t�e�c�t�i�o�n� �p�r�o�d�u�c�t�s� �c�o�n�t�a�i�n�i�n�g� �c�h�l�o�r�o�t�h�a�l�o�n�i�l� �o�n� �3�1� �O�c�t�o�b�e�r� �2�0�1�9�2�4�)�.� �A� �s�e�l�l�-�oß�� �p�e�r�i�o�d� �u�n�t�i�l� �3�0� �A�p�r�i�l� �2�0�2�0� �a�p�p�l�i�e�d�.� �O�f�t�e�n�,� �i�n� �t�h�e
�l�a�s�t� �y�e�a�r�s� �b�e�f�o�r�e� �t�h�e� �e�n�d� �o�f� �t�h�e� �a�p�p�r�o�v�a�l�,� �t�h�e� �r�e�m�a�i�n�i�n�g� �s�t�o�c�k�s� �a�r�e� �b�r�o�u�g�h�t� �o�n�t�o� �t�h�e� �m�a�r�k�e�t�,� �w�h�i�c�h� �l�e�a�d�s� �t�o� �h�i�g�h�e�r� �s�a�l�e�s
�t�h�a�n� �i�n� �p�r�e�v�i�o�u�s� �y�e�a�r�s�.� �N�o� �a�c�t�i�v�e� �i�n�g�r�e�d�i�e�n�t� �o�f� �c�h�l�o�r�o�t�h�a�l�o�n�i�l� �w�a�s� �s�o�l�d� �i�n� �2�0�2�1�.� �T�h�i�s� �m�e�a�n�s� �t�h�a�t� �c�h�l�o�r�o�t�h�a�l�o�n�i�l� �i�s� �oß�� �t�h�e
�m�a�r�k�e�t� �f�o�r� �t�h�e� �t�i�m�e� �b�e�i�n�g�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �G�e�r�m�a�n� �F�e�d�e�r�a�l� �Oß��c�e� �o�f� �C�o�n�s�u�m�e�r� �P�r�o�t�e�c�t�i�o�n� �a�n�d� �F�o�o�d� �S�a�f�e�t�y� �(�B�V�L�)�2�5�)�,� �t�h�e� �E�U
�a�u�t�h�o�r�i�z�a�t�i�o�n� �f�o�r� �p�i�c�l�o�r�a�m� �h�a�s� �b�e�e�n� �e�x�t�e�n�d�e�d� �b�e�y�o�n�d� �t�h�e� �e�n�d� �o�f� �2�0�2�3�.� �S�u�b�s�e�q�u�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�s� �f�r�o�m� �t�h�e� �E�u�r�o�p�e�a�n� �F�o�o�d
�S�a�f�e�t�y� �A�u�t�h�o�r�i�t�y� �(�E�F�S�A�)� �m�u�s�t� �b�e� �s�u�b�m�i�t�t�e�d� �b�y� �D�e�c�e�m�b�e�r� �1�,� �2�0�2�5�.

�P�i�c�t�u�r�e� �1�:� �A�n�n�u�a�l� �t�r�e�n�d� �o�f� �H�C�B� �e�m�i�s�s�i�o�n�s� �i�n� �G�e�r�m�a�n�y� �i�n� �t�h�e� �s�e�c�t�o�r� �a�g�r�i�c�u�l�t�u�r�e�,� �i�n� �k�g

�T�o� �b�e� �d�o�n�e

�R�e�c�a�l�c�u�l�a�t�i�o�n�s

�W�i�t�h� �a�c�t�i�v�i�t�y� �d�a�t�a� �a�n�d� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �r�e�m�a�i�n�i�n�g� �u�n�r�e�v�i�s�e�d�,� �n�o
�r�e�c�a�l�c�u�l�a�t�i�o�n�s� �w�e�r�e� �m�a�d�e� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �l�a�s�t� �s�u�b�m�i�s�s�i�o�n�.



�U�n�c�e�r�t�a�i�n�t�y

�F�o�r� �t�h�e� �c�a�l�c�u�l�a�t�i�o�n� �o�f� �e�m�i�s�s�i�o�n�s� �c�o�n�s�u�m�p�t�i�o�n� ß��g�u�r�e�s� �(�i�.� �e�.� �s�t�a�t�i�s�t�i�c�a�l� ß��g�u�r�e�s�)� �a�r�e� �u�s�e�d�.� �T�h�e�r�e�f�o�r�e�,� �a� �s�t�a�n�d�a�r�d� �e�r�r�o�r� �o�f� �H�C�B
�c�o�n�t�e�n�t� �i�s� �a�s�s�u�m�e�d� �a�s� �2�.�5� �%� �f�o�r� �t�h�e� �e�m�i�s�s�i�o�n� �i�n�v�e�n�t�o�r�y�.� �T�h�e� �9�5�%� �c�o�nß��d�e�n�c�e� �i�n�t�e�r�v�a�l� �i�s� �t�h�e�r�e�f�o�r�e� �5� �%�.� �A� �n�o�r�m�a�l� �d�i�s�t�r�i�b�u�t�i�o�n
�i�s� �a�s�s�u�m�e�d�.

�T�h�e� �u�n�c�e�r�t�a�i�n�t�y� �f�o�r� �t�h�e� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �u�s�i�n�g� �t�h�e� �P�E�L�M�O� �m�o�d�e�l�.� �F�o�r� �t�h�i�s� �p�u�r�p�o�s�e�,� �t�h�e� �a�p�p�l�i�e�d� �a�m�o�u�n�t�s� �o�f
�H�C�B� �o�n� �t�h�e� �p�l�a�n�t� �s�u�r�f�a�c�e� �w�e�r�e� �c�a�l�c�u�l�a�t�e�d� �w�i�t�h� �a� �v�a�p�o�u�r� �p�r�e�s�s�u�r�e� �r�e�d�u�c�e�d� �b�y� �a� �f�a�c�t�o�r� �o�f� �1�0�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �m�e�t�e�o�r�o�l�o�g�i�c�a�l
�c�o�n�d�i�t�i�o�n�s� �f�o�r� �m�o�d�e�l�l�i�n�g� �w�e�r�e� �s�e�l�e�c�t�e�d� �i�n� �s�u�c�h� �a� �w�a�y� �t�h�a�t� �a� �r�a�n�g�e� �o�f� �p�o�s�s�i�b�l�e� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �f�o�r� �d�iß��e�r�e�n�t� �l�o�c�a�t�i�o�n�s� �w�a�s
�d�i�s�t�r�i�b�u�t�e�d� �a�c�r�o�s�s� �E�u�r�o�p�e� �(�f�r�o�m� �P�o�r�t�o�,� �P�o�r�t�u�g�a�l�,� �t�o� �J�o�k�i�o�i�n�e�n� �i�n� �F�i�n�l�a�n�d�)�.� �T�h�i�s� �r�e�s�u�l�t�s� �i�n� �a� �m�i�n�i�m�u�m� �a�n�d� �m�a�x�i�m�u�m� �e�m�i�s�s�i�o�n
�f�a�c�t�o�r�.� �T�h�e� �m�a�x�i�m�u�m� �r�a�n�g�e� �w�a�s� �3�0� �%�;� �t�h�e� �a�r�i�t�h�m�e�t�i�c� �m�e�a�n� �w�a�s� �1�0� �%� �u�n�c�e�r�t�a�i�n�t�y� �(�p�e�r�s�o�n�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n�,� �K�l�e�i�n�,� �2�0�1�7�)�.� �A
�c�o�n�s�e�r�v�a�t�i�v�e� �a�p�p�r�o�a�c�h� �a�n�d� �t�h�u�s� �3�0� �%� �u�n�c�e�r�t�a�i�n�t�y� �i�s� �c�h�o�s�e�n� �f�o�r� �t�h�e� �c�a�l�c�u�l�a�t�i�o�n� �o�f� �u�n�c�e�r�t�a�i�n�t�i�e�s�.� �T�h�i�s� �r�e�s�u�l�t�s� �i�n� �a� �t�o�t�a�l
�u�n�c�e�r�t�a�i�n�t�y� �f�o�r� �H�C�B� �e�m�i�s�s�i�o�n�s� �o�f� �3�0�.�4� �%�.

�P�l�a�n�n�e�d� �i�m�p�r�o�v�e�m�e�n�t�s

�C�u�r�r�e�n�t�l�y�,� �n�o� �s�o�u�r�c�e�-�s�p�e�c�iß��c� �i�m�p�r�o�v�e�m�e�n�t�s� �a�r�e� �p�l�a�n�n�e�d�.

�1�)

�A�a�r�h�u�s� �P�r�o�t�o�c�o�l� �o�n� �P�e�r�s�i�s�t�e�n�t� �O�r�g�a�n�i�c� �P�o�l�l�u�t�a�n�t�s� �(�2�0�0�9�)�,� �U�n�i�t�e�d� �N�a�t�i�o�n�:� �A�a�r�h�u�s� �P�r�o�t�o�c�o�l� �o�n� �L�o�n�g�-�r�a�n�g�e� �T�r�a�n�s�b�o�u�n�d�a�r�y� �A�i�r
�P�o�l�l�u�t�i�o�n�,� �P�e�r�s�i�s�t�e�n�t� �O�r�g�a�n�i�c� �P�o�l�l�u�t�a�n�t�s�,� �1�9�9�8� �-� �A�m�e�n�d�m�e�n�t� �-� �(�o�n� �A�n�n�e�x�e�s� �V� �a�n�d� �V�I�I�)� �D�e�c�i�s�i�o�n� �2�0�0�9�.� �S�t�a�t�u�s� �I�n� �f�o�r�c�e� �(�s�i�n�c�e
�D�e�c� �1�3�,� �2�0�1�0�)�,� �A�n�n�e�x� �I�I�I�.
�2�)

�S�t�o�c�k�h�o�l�m� �C�o�n�v�e�n�t�i�o�n� �(�2�0�0�1�)�:� �T�h�e� �S�t�o�c�k�h�o�l�m� �C�o�n�v�e�n�t�i�o�n� �o�n� �P�e�r�s�i�s�t�e�n�t� �O�r�g�a�n�i�c� �P�o�l�l�u�t�a�n�t�s�,� �o�p�e�n�e�d� �f�o�r� �s�i�g�n�a�t�u�r�e� �M�a�y� �2�3�,
�2�0�0�1�,� �U�N� �D�o�c�.� �U�N�E�P�/�P�O�P�S�/�C�O�N�F�/�4�,� �A�p�p�.� �I�I� �(�2�0�0�1�)�,� �r�e�p�r�i�n�t�e�d� �i�n� �4�0� �I�L�M� �5�3�2� �(�2�0�0�1�)� �[�h�e�r�e�i�n�a�f�t�e�r� �S�t�o�c�k�h�o�l�m� �C�o�n�v�e�n�t�i�o�n�]�.� �T�h�e
�t�e�x�t� �o�f� �t�h�e� �c�o�n�v�e�n�t�i�o�n� �a�n�d� �a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �P�O�P�s� �i�s� �a�v�a�i�l�a�b�l�e� �o�n�l�i�n�e� �a�t� �t�h�e� �U�n�i�t�e�d� �N�a�t�i�o�n�s� �E�n�v�i�r�o�n�m�e�n�t
�P�r�o�g�r�a�m�m�e ��s� �(�U�N�E�P ��s�)� �P�O�P�s� �w�e�b�s�i�t�e
�3�)

�D�i�r�e�c�t�i�v�e� �2�0�1�6�/�2�2�8�4�/�E�U�:� �D�i�r�e�c�t�i�v�e� �(�E�U�)� �2�0�1�6�/�2�2�8�4� �o�f� �t�h�e� �E�u�r�o�p�e�a�n� �P�a�r�l�i�a�m�e�n�t� �a�n�d� �o�f� �t�h�e� �C�o�u�n�c�i�l� �o�f� �1�4� �D�e�c�e�m�b�e�r� �2�0�1�6� �o�n
�t�h�e� �r�e�d�u�c�t�i�o�n� �o�f� �n�a�t�i�o�n�a�l� �e�m�i�s�s�i�o�n�s� �o�f� �c�e�r�t�a�i�n� �a�t�m�o�s�p�h�e�r�i�c� �p�o�l�l�u�t�a�n�t�s�,� �a�m�e�n�d�i�n�g� �D�i�r�e�c�t�i�v�e� �2�0�0�3�/�3�5�/�E�C� �a�n�d� �r�e�p�e�a�l�i�n�g
�D�i�r�e�c�t�i�v�e� �2�0�0�1�/�8�1�/�E�C
�4�)

�S�y�n�g�e�n�t�a� �A�g�r�o� �(�2�0�1�5�)�,� �D�e�p�.�  ��Z�u�l�a�s�s�u�n�g� �u�n�d� �P�r�o�d�u�k�t�s�i�c�h�e�r�h�e�i�t ��,� �p�e�r�s�o�n�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n
�5�)

�B�V�L� �(�2�0�1�5�)� �(�B�u�n�d�e�s�a�m�t�s� �f�ü�r� �V�e�r�b�r�a�u�c�h�e�r�s�c�h�u�t�z� �u�n�d� �L�e�b�e�n�s�m�i�t�t�e�l�s�i�c�h�e�r�h�e�i�t� �B�r�a�u�n�s�c�h�w�e�i�g�)�:� �p�e�r�s�ö�n�l�i�c�h�e� �M�i�t�t�e�i�l�u�n�g� �d�e�r
�W�i�r�k�s�t�oß��d�a�t�e�n�,� �2�0�1�5�.
�6�)

�B�V�L� �2�0�2�2�,�  �� �A�b�s�a�t�z� �a�n� �Pß��a�n�z�e�n�s�c�h�u�t�z�m�i�t�t�e�l�n� �i�n� �d�e�r� �B�u�n�d�e�s�r�e�p�u�b�l�i�k� �D�e�u�t�s�c�h�l�a�n�d� �E�r�g�e�b�n�i�s�s�e� �d�e�r� �M�e�l�d�u�n�g�e�n� �g�e�m�ä�ß� �§� �6�4
�Pß��a�n�z�e�n�s�c�h�u�t�z�g�e�s�e�t�z� �f�ü�r� �d�a�s� �J�a�h�r� �2�0�1�7�,� �k�o�r�r�i�g�.� �V�e�r�s�i�o�n� �v�o�n� �N�o�v� �2�0�1�8�,� �T�a�b� �3�.�2�,
�h�t�t�p�s�:�/�/�w�w�w�.�b�v�l�.�b�u�n�d�.�d�e�/�S�h�a�r�e�d�D�o�c�s�/�D�o�w�n�l�o�a�d�s�/�0�4�_�Pß��a�n�z�e�n�s�c�h�u�t�z�m�i�t�t�e�l�/�0�1�_�m�e�l�d�u�n�g�e�n�_�p�a�r�_�6�4�/�m�e�l�d�_�p�a�r�_�6�4�_�2�0�1�7�.�p�d�f�;�j�s�e�s
�s�i�o�n�i�d�=�5�7�5�C�3�C�E�6�F�E�C�9�C�F�7�B�8�1�3�8�7�9�4�4�C�9�0�C�6�9�7�2�.�1�_�c�i�d�3�7�2�?�_�_�b�l�o�b�=�p�u�b�l�i�c�a�t�i�o�n�F�i�l�e�&�v�=�2
�7�)

�E�M�E�P� �(�2�0�1�9�)�:� �E�M�E�P�/�E�E�A� �a�i�r� �p�o�l�l�u�t�a�n�t� �e�m�i�s�s�i�o�n� �i�n�v�e�n�t�o�r�y� �g�u�i�d�e�b�o�o�k�  �� �2�0�1�9�,� �E�E�A� �R�e�p�o�r�t� �N�o� �1�3�/�2�0�1�9�,
�h�t�t�p�s�:�/�/�w�w�w�.�e�e�a�.�e�u�r�o�p�a�.�e�u�/�p�u�b�l�i�c�a�t�i�o�n�s�/�e�m�e�p�-�e�e�a�-�g�u�i�d�e�b�o�o�k�-�2�0�1�9�.
�8�)

�T�i�e�r� �2� �i�s� �s�i�m�i�l�a�r� �t�o� �T�i�e�r� �1� �b�u�t� �u�s�e�s� �m�o�r�e� �s�p�e�c�iß��c� �e�m�i�s�s�i�o�n� �f�a�c�t�o�r�s� �d�e�v�e�l�o�p�e�d� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �t�y�p�e�s� �o�f
�p�r�o�c�e�s�s�e�s� �a�n�d� �s�p�e�c�iß��c� �p�r�o�c�e�s�s� �c�o�n�d�i�t�i�o�n�s� �t�h�a�t� �a�p�p�l�y� �i�n� �t�h�e� �c�o�u�n�t�r�y� �f�o�r� �w�h�i�c�h� �t�h�e� �i�n�v�e�n�t�o�r�y� �i�s� �b�e�i�n�g� �d�e�v�e�l�o�p�e�d�.� �T�i�e�r� �2
�m�e�t�h�o�d�s� �a�r�e� �m�o�r�e� �c�o�m�p�l�e�x�,� �w�i�l�l� �r�e�d�u�c�e� �t�h�e� �l�e�v�e�l� �o�f� �u�n�c�e�r�t�a�i�n�t�y�,� �a�n�d� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �a�d�e�q�u�a�t�e� �f�o�r� �e�s�t�i�m�a�t�i�n�g� �e�m�i�s�s�i�o�n�s� �f�o�r
�k�e�y� �c�a�t�e�g�o�r�i�e�s�.
�9�)

�Pß��S�c�h�G� �(�2�0�1�2�)�:� �G�e�s�e�t�z� �z�u�r� �N�e�u�o�r�d�n�u�n�g� �d�e�s� �Pß��a�n�z�e�n�s�c�h�u�t�z�g�e�s�e�t�z�e�s�,� �B�u�n�d�e�s�g�e�s�e�t�z�b�l�a�t�t� �(�B�G�B�l�)�,� �J�a�h�r�g�a�n�g� �2�0�1�2�,� �T�e�i�l� �I�,� �N�r�.� �7�,� �§
�6�4�.
�1�0�)

�s�e�e� �E�x�c�e�l� �T�a�b�l�e�  ��A�b�s�a�t�z�m�e�n�g�e�n� �a�n� �W�i�r�k�s�t�oß��e�n� �i�n� �Pß��a�n�z�e�n�s�c�h�u�t�z�m�i�t�t�e�l�n� �v�o�n� �1�9�8�7� �b�i�s� �2�0�2�3 ��.
�h�t�t�p�s�:�/�/�w�w�w�.�b�v�l�.�b�u�n�d�.�d�e�/�D�E�/�A�r�b�e�i�t�s�b�e�r�e�i�c�h�e�/�0�4�_�Pß��a�n�z�e�n�s�c�h�u�t�z�m�i�t�t�e�l�/�0�1�_�A�u�f�g�a�b�e�n�/�0�2�_�Z�u�l�a�s�s�u�n�g�P�S�M�/�0�3�_�P�S�M�I�n�l�a�n�d�s�a�b�s�a�t�z�A
�u�s�f�u�h�r�/�p�s�m�_�P�S�M�I�n�l�a�n�d�s�a�b�s�a�t�z�A�u�s�f�u�h�r�_�n�o�d�e�.�h�t�m�l
�1�1�)

�C�o�m�m�i�s�s�i�o�n� �I�m�p�l�e�m�e�n�t�i�n�g� �R�e�g�u�l�a�t�i�o�n� �(�E�U�)� �N�o� �5�4�0�/�2�0�1�1� �(�(�C�O�M�M�I�S�S�I�O�N� �I�M�P�L�E�M�E�N�T�I�N�G� �R�E�G�U�L�A�T�I�O�N� �(�E�U�)� �N�o� �5�4�0�/�2�0�1�1� �o�f� �2�5
�M�a�y� �2�0�1�1� �i�m�p�l�e�m�e�n�t�i�n�g� �R�e�g�u�l�a�t�i�o�n� �(�E�C�)� �N�o� �1�1�0�7�/�2�0�0�9� �o�f� �t�h�e� �E�u�r�o�p�e�a�n� �P�a�r�l�i�a�m�e�n�t� �a�n�d� �o�f� �t�h�e� �C�o�u�n�c�i�l� �a�s� �r�e�g�a�r�d�s� �t�h�e� �l�i�s�t� �o�f
�a�p�p�r�o�v�e�d� �a�c�t�i�v�e� �s�u�b�s�t�a�n�c�e�s�.� �h�t�t�p�:�/�/�e�u�r�-�l�e�x�.�e�u�r�o�p�a�.�e�u�/�l�e�g�a�l�-�c�o�n�t�e�n�t�/�E�N�/�T�X�T�/�?�u�r�i�=�c�e�l�e�x�%�3�A�3�2�0�1�1�R�0�5�4�1

https://www.bvl.bund.de/SharedDocs/Downloads/04_Pflanzenschutzmittel/01_meldungen_par_64/meld_par_64_2017.pdf;jsessionid=575C3CE6FEC9CF7B81387944C90C6972.1_cid372?__blob=publicationFile&v=2
https://www.bvl.bund.de/SharedDocs/Downloads/04_Pflanzenschutzmittel/01_meldungen_par_64/meld_par_64_2017.pdf;jsessionid=575C3CE6FEC9CF7B81387944C90C6972.1_cid372?__blob=publicationFile&v=2
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019
https://www.bvl.bund.de/DE/Arbeitsbereiche/04_Pflanzenschutzmittel/01_Aufgaben/02_ZulassungPSM/03_PSMInlandsabsatzAusfuhr/psm_PSMInlandsabsatzAusfuhr_node.html
https://www.bvl.bund.de/DE/Arbeitsbereiche/04_Pflanzenschutzmittel/01_Aufgaben/02_ZulassungPSM/03_PSMInlandsabsatzAusfuhr/psm_PSMInlandsabsatzAusfuhr_node.html
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32011R0541


�1�2�)

�C�o�u�n�c�i�l� �D�i�r�e�c�t�i�v�e� �9�1�/�4�1�4�/�E�E�C� �o�f� �1�5� �J�u�l�y� �1�9�9�1� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �p�l�a�c�i�n�g� �o�f� �p�l�a�n�t� �p�r�o�t�e�c�t�i�o�n� �p�r�o�d�u�c�t�s� �o�n� �t�h�e� �m�a�r�k�e�t�,
�h�t�t�p�s�:�/�/�e�u�r�-�l�e�x�.�e�u�r�o�p�a�.�e�u�/�l�e�g�a�l�-�c�o�n�t�e�n�t�/�e�n�/�A�L�L�/�?�u�r�i�=�C�E�L�E�X�:�3�1�9�9�1�L�0�4�1�4
�1�3�)

�F�A�O� �(�2�0�1�5�)�:� �F�A�O� �(�F�o�o�d� �a�n�d� �A�g�r�i�c�u�l�t�u�r�e� �O�r�g�a�n�i�z�a�t�i�o�n� �o�f� �t�h�e� �U�n�i�t�e�d� �N�a�t�i�o�n�s�)� �S�p�e�c�iß��c�a�t�i�o�n�s� �a�n�d� �E�v�a�l�u�a�t�i�o�n�s� �f�o�r� �C�h�l�o�r�o�t�h�a�l�o�n�i�l�,
�p� �5�1�.� �h�t�t�p�:�/�/�w�w�w�.�f�a�o�.�o�r�g�/�a�g�r�i�c�u�l�t�u�r�e�/�c�r�o�p�s�/�t�h�e�m�a�t�i�c�-�s�i�t�e�m�a�p�/�t�h�e�m�e�/�p�e�s�t�s�/�j�m�p�s�/�p�s�-�n�e�w�/�e�n�/
�1�4�)

�I�P�C�S� �(�1�9�9�6�)�,� �C�h�l�o�r�o�t�h�a�l�o�n�i�l�.� �E�n�v�i�r�o�n�m�e�n�t�a�l� �H�e�a�l�t�h� �C�r�i�t�e�r�i�a�,� �1�8�3�.� �1�4�5�p�p�.� �W�H�O�,� �G�e�n�e�v�a�,� �S�w�i�t�z�e�r�l�a�n�d�.� �I�S�B�N� �9�2�-�4�-�1�5�7�1�8�3�-�7�.
�C�1�2�1�3�8�6�1�4�.�7�.
�1�5�)

�D�i�r�e�c�t�i�v�e� �2�0�0�5�/�5�3�/�E�C�:� �C�o�m�m�i�s�s�i�o�n� �D�i�r�e�c�t�i�v�e� �2�0�0�5�/�5�3�/�E�C� �o�f� �1�6� �S�e�p�t�e�m�b�e�r� �2�0�0�5� �a�m�e�n�d�i�n�g� �C�o�u�n�c�i�l� �D�i�r�e�c�t�i�v�e� �9�1�/�4�1�4�/�E�E�C� �t�o
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