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ƹ�ƂƧ�ƵźƄů�ƂƧ�ƶƴƧ���
�ƲǀŤƨƯŚŝō� ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���abamectin 

ç��ŽǈƧ��insecticide , acaricide��
è��Ƶƹźĭ�avermectin��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ� ��
 
 
 
��
��
��
��

(i) R= - CH2 � CH3 ( avermectin B1a)   %80 
(ii) R= - CH2 ( avermectin B1b)    %20 

 
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�  avermectin B1a : C48 H72 O14 ( 873/1)                                                    

  avermectin B1b : C47 H70 O14 ( 859/1)                                                                                      
   
ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ� - EC 1/8%  W/V                                                                               

   
ì��ƽŹŚŬţ�ƭŚƳ����                                                                                            ( Syngenta) �Vertimec����

æ�� źǀŧŀŚţ�ƵƺŰƳ���ƾƃŹřƺĭ��ƾſŚưţ�źŧř�Śŝ�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄůó�ŵƹŶŰƯ�ƦǀưŤƀǀſ�ŢǀƫŚƘƟ�Śŝ���
Exhibits translaminar movement                                            

������ç���ƝźƈƯ�ŵŹřƺƯ����ƾƠǀƇ�ƹ�ƽżŞſ�ŻƺƴǀƯ�ƶǀƬƗ�šŚŞƧźƯ�ĬƳŻ�ƶƴƧ�ƶǀƬƗ��� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��������è��ƝźƈƯ�ŹřŶƤƯ��ë�å�ƾƠǀƇ�ƹ�ƽżŞſ�ŻƺƴǀƯ�ƶǀƬƗ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���

cc�çå���cc�çêå�Źŵ�ƲƛƹŹ�æåå�šŚŞƧźƯ�ĬƳŻ�ƶƴƧ�ƶǀƬƗ�ƾƃŚĜưſ�ŢŝƺƳ�Ʀƿ�ƽřźŝ�śō�źŤǀƫ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

�   Acute oral LD50 for rats : 10 mg/kg                             
Toxicity class  EPA( form.) : IV ��   ADI: 0/002 mg/kg                                    ��

� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

                 mg/kg                 ë�íé�                                  ��   LD50   for  birds :   

   LC50   for  fish: ( 96 h )                        3/2 � 9/6               microg/l 
   EC 50   for  daphnia: ( 48h )                    0/36                  ppm 
               Toxic to bees � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ���šŚŞƧźƯ�ĬƳŻ�ƶƴƧ��æé�æå�ìì�óƯ��ƾƠǀƇ��ƽżŞſ�Żƺƴǀææ�î�æèíæ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë��

šŚƔůǈƯ��

ƿźŰţ�Śŝ�ƱŶƃ�ŵřŻō�Źŵ�Ʀ aminobutyric acid �ŵƺƄǀƯ�ƵźƄů�ŪƬƟ�ŜŞſ����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�ŹƺŤƨţŵ�Śŝ�UV���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���Ǝſƺţ�ŢƴſŹƺƬƟ�ƩƺƈŰƯ�ƶŝ�ƪƿŶŞţ�Śŝhplc���

�Ţſř�ƥŚƳźƐų�ľřŶƿŶƃ�ƪƀƗ�ŹƺŞƳŻ�ƹ�ƱŚƿżŝō�ƽřźŝ���ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟçæ�ŻƹŹ�� �

��
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�ƂƧ�ƵźƄů��
ŽƺƠƴƿŻō�ƪǀŤƯ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���azinphos - methyl 

ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ�  �organophosphate 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��

� ���
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�� C10 H12 N3O3PS2 ( 317/3)                                                                         

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 20%W/V    WP20% W/W                                                  

        ì��ƽŹŚŬţ�ƭŚƳ� - Gusathion � M                                                                     (Bayer 

CropScience) � �
æ��ƺŰƳ�źǀŧŀŚţ�Ƶ� �ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů���
ç�� ƝźƈƯ� ŵŹřƺƯ�� �� ƶŞƴě� ŹřŵŹŚų� ƭźƧ� ƶǀƬƗó� ƵƺǀƯ� ƱŚŤųŹŵ� ƽŚƷ� ƶƀǀƫ�ó� ƺƫō� ƹ� ƶŝ� ƹ� Ŝǀſ� ƭźƧ�ó� ƾŝǈĭ� ƪǀƀě�ó�

�ƵƺǀƯ�ƱŚŤųŹŵ�ƽŚƸƨƄĜƃó�ƺƯ�ƥźŬƳŻ�ƹ�Źřƺų�ƶƃƺų�ƭźƧ�ó�šŚŞƧźƯ�ƽř�ƵƺƸƣ�ŹřŵźĜſ�ó�šŚŞƧźƯ�ƽŚƸƨƄĜƃ�ó�ŹřŵźĜſ�
ƿŻ�ƂƠƴŝ�ƱƺŤó�ƱƹŹŚƳ�ƾƳƺų�ƦƄĜƃ���

��
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ� ŹřŶƤƯ� �� ƶŞƴě�ƽřźŝê� Żř� ŹŚŤƨƷ� Źŵ� źŤǀƫ�EC 20%� ƩƺƬŰƯ�ƽźǀſŵźſ� ƵƺǀƯ�ƱŚŤųŹŵ�ƽřźŝ� ��çŻř� ŹřżƷ� Źŵ����������
çå��EC�ƩƺƬŰƯ�šŚŞƧźƯ�ƹ�ƺƯ�ƹ�ƱƺŤƿŻ�ƽřźŝ����ç�Żř�ŹřżƷ�Źŵ�EC 20%�ƱƹŹŚƳ�ƾƳƺų�ƦƄĜƃ�ƶǀƬƗ�ƹ��ê�æ�Śţ�ç�ŹřżƷ�Źŵ�

�ũƹźų�ƭŚĮƴƷêå���ƵŹƺě�Żř�ŚƷ��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for rats : 9 mg/kg                                                      NOEL : 5 mg/kg diet 
  ADI: 0/005 mg/kg            Toxicity class WHO( a.i.) : Ib ; EPA( form.) : I��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                              32                           mg/kg 
   LC50   for  fish:(96h)                                 0/02 � 0/12                       mg/lit 
   LD50   for  daphnia:(48h)                              0/0011                          mg/lit 
    Toxic to bees                     � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř������������������������������
�ŵŹřŵ�ƾƗřŹŻ�šǇƺƈŰƯ�ƽƹŹ�ƽŵŚƿŻ�ƭřƹŵ�ƹ�ƾƳǇƺƏ�źŧř������������������ 

�ŶƃŚŝ�ƾƯ�ƶŤƠƷ�ƲƿŶƴģ�ƥŚų�Źŵ�Ʊō�źưƗ�ƶưǀƳ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��rplcŚƿ� lc 

ƹŹ�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�Ɓ��glc� �
��
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ƂƧ�ƵźƄů��
ōƲƿźŤƫ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���  allethrin [(IR) � isomers ] 

ç��ŽǈƧ��insecticide���
è��Ƶƹźĭ� �pyrethroid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ����������������������������������������������������������������������������������������������������C19 H26 O3 ( 302/4 ) 

ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ��- EC 25% W/V   Tb15% W/W                                                       

    
ì��ƽŹŚŬţ�ƭŚƳ� � - Pynamin- Forte                                                                                 ( Sumitomo)   

æ��źǀŧŀŚţ�ƵƺŰƳ����īźƯ�ƪŞƣ�řŹ�ƵźƄů�ƶƧ�Ɩƿźſ�ƱŶƃ�ƞƬţ�ƹ�ƾƀƠƴţ�ƹ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů
�ŶƿŚưƳ�ƾƯ�ŪƬƟ���

ç��ƝźƈƯ�ŵŹřƺƯ����ŵƹŹ�ƾƯ�ŹŚƨŝ�Ţƿĥźƴǀſ�šŚŞǀƧźţ�Śŝ�ľŚŞƫŚƛ�ƶƧ�ƾĮƳŚų�ƂƧ�ƵźƄů�                         �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ� ��Ʊō�ƲƿżĮƿŚū�ƖƿŚƯ�ƽŚƸƳƺǀſǇƺƯźƟ�Źŵ�ƾƘǀŞƏ�Ʋƿźţźǀě�ƶŝ�ŢŞƀƳ�Ʊō�źǀŧŀŚţ�šŶƃ�ŢƬƗ�ƶŝ���Ʋƿźţźǀě

�ƾƘǀŞƏ���ŵƺƃ�ƾƯ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 ��
 Acute oral LD50 for rats : 900 � 2150 mg/kg                                             NOEL : 2000 mg/kg 
 ADI: NO   ADI              Toxicity class WHO( a.i.) : III ; EPA( form.) : III��

������������������������������������������������������ �
�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      5620                       mg/kg diet 
   LC50   for  fish: ( 96 h )                           0/134                        mg/lit� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   Xn ; R 22 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

 
Composition d- Allethrin > 95% (IR) � isomer and   75 trans - isomers 

�ƾưǀƃƺǀŝ���ƮƿŶſ�ƩŚƳŚƧ�Śŝ�ƩŚƘƠƳř�ƹ�ƪƘƟ�ƢƿźƏ�Żř�ŚƷ�ƱƹźƳ�ƪưƗ�Źŵ�ƩǈŤųř���ƵźƄů�ƾŞƈƗ�ƮŤƀǀſ�ƽƹŹ�źŝ�źǀŧŀŚţ��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ�glc�ŹƺŤƨţŵ�Śƿ�( CIPAC Hand book , 1998 , H , 52 ) FID  

�ŚƷźƯƹżƿř�ƺƿźŤſř�ŢŞƀƳ�ƲǀǀƘţ�ƁƹŹnmr�ƹ�glc ����ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc 
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ƹ�ƂƧ�ƵźƄů�ƂƧ�ƶƴƧ 

ō�ŻřźŤǀƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���amitraz��
ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ� �amidine���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
 
 
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��C19 H23 N3 ( 293/4)                                                                                     

ë�Ɵ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯź� - EC 20% W/V                                                                                 ��
ì��ƽŹŚŬţ�ƭŚƳ��(Bayer CropScience)�� Mitac                                                                                    

æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƀƠƴţ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů���
ç��ƝźƈƯ�ŵŹřƺƯ����ƶŞƴě�ƦƬƀƗ�ƹ�ƶŤƀě�ƪǀƀě�ƶǀƬƗ��
��

�ŵźŝŹŚƧ�ƹ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƩƺƬŰƯ�Żř�ƵŵŚƠŤſř�Śŝ�ƱŚŤųŹŵ�ƾƃŚě�ƩƺƬŰƯê�æ�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 650mg/kg                       Human  NOEL (2y) > 0/125 mg/kg daily 
  ADI: 0/01 mg/kg         Toxicity class WHO( a.i.) : III  ;  EPA( form.) : III��

������������������ 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 ��
   LD50   for  birds :( 96 h)                          788                          mg/kg 
   LC50   for  fish:                                 0/45 � 0/74                      mg/lit 
   LC50   for  daphnia: ( 48 h)                  0/035                          mg/lit 
   Low Toxicity to bees and predatory insect > 50                    microg /bee ( formulation)       
             � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
ê�ê�ìæ���ƩŚſ�ƹŵ�šŶưŝ�ŢƣƺƯ�ŢŞŧ�æí�é�ìê�šŶưŝ�ŢŞŧ�ŶƿŶưţ�è�ƩŚſ���

�ŶƿŶưţî�æç�ìí�ŢŞŧ�ŶƿŶưţ���ƩŚſ�ƶſ�çî�æç�íæ�ŢƿŚƜƫ�ŶƿŶưţ�ƩŚſ�ƶſ�87�� �

šŚƔůǈƯ��

�ƾưǀƃƺǀŝ���ƽŚƷ�ƵŶƳźǀĭ�Śŝ�ƂƴƧřƹ�ľǇŚưŤůřoctopamine�ŵƺƄǀƯ�ƾŞƈƗ�ƮŤƀǀſ�ŶƿŶƃ�ŢǀƫŚƘƟ�ŜŞſ�ƶƧ�� ��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc���

�ƪƣřŶů�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟæé�ŻƹŹ�� �
��
��



   ˺̂� �

�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů��
�Ʊƺǀţř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���ethion 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ� �organophosphate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
ê�ƱŻƹ�ƹ�ƩƺƯźƟ�ƾƫƺƨƬƯ���C9H22O4P2S4( 384/5)                                                                                

ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�- EC 47% W/V   WP 25%   Tc                                                        

 ��
ì��ƽŹŚŬţ�ƭŚƳ��(Bayer CropScience)�� Cethion , Ethiol                                                                    

æ��źǀŧŀŚţ�ƵƺŰƳ����ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����šŚŞƧźƯ�ƹ�ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ƽŚƷŹřŵźĜſƹ�ŚƸƨƄĜƃ�ƶǀƬƗ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ƬŰƯ�ŢŞƀƳ�ƶŝ�ƾƃŚě�Ʃƺê�æ�Śţ�ç�Źŵ�ŢůřźŤſř�ƩŚůŹŵ�ƱŚŤųŹŵ�ƾƃŚĜưſ�ƽřźŝ�ƲƛƹŹ�ƵřźưƸŝ�ŹřżƷ�Źŵ�
�ŚƷ�ƶƴƧ�ƹ�šřźƄů�ƮŴţ�Ʊŵźŝ�Ʋǀŝ�Żř�ƽřźŝ�ƱŚŤƀƯŻƹ�ŵŵźĭ�ƾƯ�ƝźƈƯ�ŚƸƨƄĜƃ�����ƽŻƺſ�ƵŚǀĭ�ŢǀƇŚų��Żř�ƾƌƘŝ�Źŵ�żŬŝ�

�ŵŹřŶƳ�Ŝǀſ�ƕřƺƳř���
� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

daily�  Acute oral LD50 for rats : 208 mg/kg                                            NOEL(2y) : 0/2 
mg/kg 

  ADI: 0/002 mg/kg           Toxicity class WHO( a.i.) : Ib ; EPA( form.) : II��
��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                    128                            mg/kg 
   LC50   for  fish: (24h)                       0/52 � 0/72                       mg/lit 
   EC50   for  daphnia:                              0/056                            mg/lit      
   Toxic to fish          � �

�šǈưū�ƹ�ƮŗǈƗ
źƐų�EC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶů95 � 

�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƁƹŹ�ƶƿżŬţ�ƵŶƳŚưǀƣŚŝ��glc�ŹƺŤƨţŵ�Śŝ�TID �����FPD�Śƿ�ƹ�Thin Layer Chromatography � 

� �



   ˻˹� �

�ƂƧ�ƵźƄů��
ŵřŻƺƴǀĜſř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ��ưƗ�ƭŚƳ��ƾƯƺ��spinosad 

ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ�  �spinosyn��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��

   Spinosyn A , R = H  
   Spinosyn D , R = CH3��

��
spinosyn A C41 H65 NO10 ( 732)                                                                                                   ��

ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�� spinosyn D C41 H67 NO10 ( 746 )                                                              

 ë�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ  - SC 20% W/V                                                                                 

  ì�ţ�ƭŚƳ�ƽŹŚŬ� - Tracer                                                                                    ( Dow Agro 

Sciences) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� �ŵŵźĭ�ƾƯ�ƵźƄů�ƱŶƃ�ŪƬƟ�ŜŞſ�ƶƧ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�ƽřŹřŵ����ƪƯŚƃ�ƵźƄů�ŶƃŹ�ƪůřźƯ�ƾƯŚưţ�Źŵ

ŝ� ƵźƄů� ƹ�ƮŴţ� ƹŹǇ�Ţſř�źŧŒƯ�ƚƫŚ� ��Śŝ�ŽŚưţ�ƢƿźƏ� Żř� ƹŹǇƹ�ƚƫŚŝ�šřźƄů� ŚƯř�ŶƳƺƃ�ƾƃŚĜưſ�ŶƿŚŝ� ľŚưǀƤŤƀƯ� ŚƷ�ƮŴţ
�ƵŶƃ�ƁŚĜưſ�ŭƺƐſ�ŶƳƹŹ�ƾƯ�Ʋǀŝ�Żř��� �

ç��ƝźƈƯ�ŵŹřƺƯ���ƶŞƴě�ƵŻƺƣ�ƭźƧ�ƶǀƬƗ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��çêå�ó�çåå�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ƾƬǀƯ���
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for malie  rats : 3783 mg/kg                NOEL : ( 13 w ) 9-10  mg/kg daily 
  ADI: 0/02 mg/kg       Toxicity class WHO( a.i.) : U ;  EPA( form.) : IV��

��������������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                               > 2000                           mg/kg 
   LC50   for  fish:(96h)                                      3/5 � 30                           mg/lit 
   LD50   for  daphnia:(48h)                                    14                               ppm 
    Highly toxic to bees , LD 50 : ( 48 h )            0/0029                             microg/bee     � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�è�íê��

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅ�ƺƬų�ƱřżǀƯ�ƪƣřŶů( spinosyn A + spinosyn D )%85 �ŢŞƀƳ�ŚŝA : D ���ê���îê�ó�êå���êå�Ʋƿř�

�Ţƃřŵ�ŶƷřƺų�řŹ�ƽźŤƄǀŝ�źǀŧŀŚţ�ƖƬŝ�Śƿ�ƱŶƃ�ƵŵŹƺų�Śŝ�ŜǀƧźţ� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc�Śƿ�ƹ�immuno assay� �



   ˻˺� �

�ƂƧ�ƵźƄů����
Ŷƿřźě�ƾƯŚŤſř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���acetamiprid 

ç��ŽǈƧ��insecticide ��
è��Ƶƹźĭ� neonicotinoid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
 
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�   C10H11CIN4 ( 222/7)                                                                                 

   
ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SP 20% W/V                                                                                ��
ì��ƽŹŚŬţ�ƭŚƳ�- Mospilan                                                                                     ( Nippon Soda )    � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ŢǀƫŚƘƟ�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ƵźƄůtranslaminar �ƾƃŹřƺĭ���ƾſŚưţ�źǀŧŀŚţ�ƹ����
ç��ƝźƈƯ�ŵŹřƺƯ����Ŝǀſ�ƭźƧ�ƹ�ƶŤƀě�ƪǀƀě���Ŝǀſ�ŵźĭ�ƶƨƫ�ŻƺƴǀƯ�ƶǀƬƗ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ê�å�Ŝǀſ�ŻƺƴǀƯ�ƩźŤƴƧ�ƽřźŝ�ŹřżƷ�Źŵ���
���������������������������çê�å�ó�ç�å��ŹřżƷ�Źŵ��
���������������������������cc�çêå��çåå�ƶŤƀě�ƪǀƀě�ƩźŤƴƧ�ƽřźŝ�śō�źŤǀƫ�ŹřżƷ�Źŵ���
���������������������������ê�å�Ŝǀſ�ƭźƧ�Ʃƹř�ƪƀƳ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ�ƾƳŚŤƀƷƺƧ�ƢƏŚƴƯ�Źŵ�Ŝǀſ�ƭźƧ�ƩźŤƴƧ�ƽřźŝ�śō�źŤǀƫ�ŹřżƷ�Źŵ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 
  NOEL :( 2y ) for rats : 7/1   mg/kg 
  ADI: 0/066 mg/kg                                            

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      180                       mg/kg 
   LC50   for  fish: ( 96 h )                           > 100                      mg/lit 
   LC50   for  daphnia: ( 24 h )                   > 200                     mg/lit          � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
çç�í�ìî��Ŝǀſ�ŻƺƴǀƯ�ƽřźŝ���ƱŚƿŚě�ŢƿŚƜƫ�ŶƿŶưţíê���
çí�í�íå�ƱŚƿŚě�ŢƿŚƜƫ�ŶƿŶưţ�ƶŤƀě�ƪǀƀě�ƽřźŝ�íë���
çí�î�íé�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�Ŝǀſ�ƭźƧ�ƩźŤƴƧ�ƽřźŝ�è�ƩŚſ�� �

šŚƔůǈƯ��

�ƾưǀƃƺǀŝ���Źŵ�źǀŧŀŚţ�ŜŞſ�ƶƧ�ƲǀƫƺƧ�ƪǀŤſř�ƦǀƴǀţƺƨǀƳ�ƾŞƈƗ�ƽŚƷ�ƵŶƳźǀĭ�ƪưƗ�Źŵ�ƩǈŤųřsynapse �ƮŤƀǀſ�ƽŚƷ�
�ŵŵźĭ�ƾƯ�ƵźƄů�ƽżƧźƯ�śŚƈƗř.��

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹhplc:� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc� �
��



   ˻˻� �

�ƂƧ�ƵźƄů��
ƠƫƺſƹŶƳřƱŚ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��endosulfan 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��cyclodiene����
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
 
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���     C9H6CL6 O3 S ( 406/9)                                                                      

 ë�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř�Źŵ��  - EC 35% W/V ,  G4%W/W  ,  Tc                                               

    ì��ƽŹŚŬţ�ƭŚƳ(Bayer CropScience)���������  �����������������������������������������������������������������������������������  - 

Thiodan � �
æ���ƵƺŰƳ�źǀŧŀŚţ� �ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů���
ç��ƝźƈƯ�ŵŹřƺƯ�����ƶŞƴě�ƦƬƀƗ���ŚƴƿŹŵřŹŚƧ����ƵŻƺƣ�ƭźƧ�ƶǀƬƗ��ƾŝǈĭ�ƹ�Ŝǀſ�ƾƯƺƏźųźſ���ƾŝǈĭ�ƪǀƀěó�ƾŝǈĭ�ŹƺŞƳŻ�ó�

�ƶŤƀěřŹƺĜſƺţŚưƳ�ƪƣŚƳ�ƽŚƷ�Ʋſó�ƶŤƀě�Źřƺų�ƶųŚƃ�źſ�Ʀſƺſ�ó�Śƿƺſ�ƽŚƴƿŹŵřŹŚƧ�ó�ƾƴǀƯŻ�Ŝſ�ƽƹŵřźƬƧ�Ʀſƺſ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ƱƺǀſǇƺƯźƟ�Śŝ�ƾƃŚě�ƩƺƬŰƯèê��EC�ƱřżǀƯ�ƶŝ�ê�ç�Śţ�è�ƽřźŝƹ�ƵƺǀƯ�ƱŚŤųŹŵ�ƽřźŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�
�ŚƷ�ŢƗřŹŻê�æ�Śţ�è�ŹřżƷ�Źŵ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  
 Acute oral LD50 for rats : 70 mg/kg                                                      NOEL : 30 mg/kg 
  ADI: 0/006 mg/kg         Toxicity class WHO( a.i.) : II ;  EPA( form.) : I��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      205 - 245                      mg/kg 
   LC50   for  fish:                                             0/002                         mg/lit   
   EC50   for  daphnia:                                  75 � 750                      mg/lit 
   Toxic for bees and fishes                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   T; R 24 / 25 | Xi ; R 36 | N ; R 50 , R 53 �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ƹ�æë�ì�êç���

šŚƔůǈƯ��

�Ţſř�ŚŤŝ�ƹ�ŚƠƫō�ƾƿŚƌƟ�źƯƹżƿř�ƹŵ�Żř�ƾƏƺƬŴƯ�šŹƺƇ�ƶŝ���ƽƹŚů�Ʈſ�Ʋƿř�ƩŚƨǀƴƨţëì����ëé���ƹ�ŚƠƫō�źƯƹżƿřèç���Śţçî��
�Ţſř�ŚŤŝ�źƯƹżƿř���

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵîé���
�ƪƣřŶů�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟæê�ŻƹŹ���

ƶƿżŬţ�ƁƹŹƩƺƈŰƯ���glc�( CIPAC Hand book , 1985 IC ) 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�ECD , MCD� �
��



   ˻˼� �

�ƂƧ�ƵźƄů��
ŶƿřźěƺƬƧřŶǀưƿř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���imidacloprid  

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ� neonicotinoid / chloronicotinyl ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
�ê�ƩƺƯźƟ��ƾƫƺƨƬƯ�ƱŻƹ�ƹ��� C9 H10 CL N 5O2 ( 255/7 )                                                                       

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WS 70% W/W , SC 35% W/V                                                  

    ì��ƽŹŚŬţ�ƭŚƳ� (Bayer CropScience)���Confidor 350 SC                                       �� Gaucho WS�����
æ��źǀŧŀŚţ�ƵƺŰƳ���ƵŶƴƨƯ�šřźƄů�ƵĦƿƹ�ƶŝ�ƾţŚŞƳ�ƮƸƯ�šŚƟō�ƶǀƬƗ�ƾƃŹřƺĭ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ŹƹŶǀƠƴƧ���Ʊƺţƺţ�ƶŤƃ�ƹ�ƶŤƀě�ƪǀƀě�ƶǀƬƗóƯ�Źŵ�żǀƫŚū�ƶŤƃ��Źŵ�šŚŞƧźƯ�ŻƺƴǀƯ�ƶƳřƹźě�ƹ�ƶŞƴě�ƕŹřż

�ƩƺƏ�ƩŚŞƣ�Źŵ�ƶƳřżų��è�Śţ�ê�ƩŚſ�����
�ƺģŚĭ� ���ƶŞƴě�žĜƿźţ�ƶǀƬƗ��ƹ�ƲǀƬƣŚƳ�Śŝ�ƵŻŹŚŞƯ���ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƶƤƿźƐŝ�ƾƴǀƯŻ�Ŝǀſ�Žƹźƿƹ�ƩźŤƴƧ�ƹ�ƲǀƬƣŚƳ�Śŝ�ƵŻŹŚŞƯ�

�Ŷƴƣ�ŹŶƴƜģ�ęŚţ�ƾƧźƧ�ƾſƹźƿƹ�ƽŹŚưǀŝ�ƩźŤƴƧ�� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ŹƹŶǀƠƴƧ���ŹřŶƤưŝé�åŹŵ��ƹ�ƶŤƀě�ƪǀƀě�ƶǀƬƗ�ŹřżƷ�çê�å�Ʊƺţƺţ�ƶŤƃ�ƶǀƬƗ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�çê�å�Źŵ�źŤǀƫ�

�šŚŞƧźƯ�ƽřźŝ�ƶŞƴě�ƕŹřżƯ�Źŵ�ŹŚŤƨƷcc�èåå�Źŵ�ƲƛƹŹ�æåå�ƶƬƇŚƟ�ƶŝ�ƾƃŚĜưſ�ŢŝƺƳ�ƹŵ�Źŵ�śō�źŤǀƫ�æå�ŻƹŹ���
�ƺģŚĭ���ŹřŶƤƯ�ƶŝê�ŹřŶƤƯ�ƶŝ�žĜƿźţ�ƶǀƬƗ�ƶŞƴě�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƽřźŝ�ŹřżƷ�Źŵ�ê�çíƺƬǀƧ�Ŷƈƨƿ�ƽřźŝ�ƭźĭ��ƵŻŹŚŞƯ�ƽřźŝ�ŹŸŝ�

� ŹřŶƤƯ�ƶŝ� ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƶƤƿźƐŝ�ƾƴǀƯŻ�Ŝǀſ�ƾſƹźƿƹ�ƽŚƸƿŹŚưǀŝ�ƩźŤƴƧ�ƹ�ƲǀƬƣŚƳ� Śŝæååå�ŹŸŝ�ƺƬǀƧ�Ŷƈƨƿ�ƽřźŝ�ƭźĭ�
�Ŷƴƣ�ŹŶƴƜģ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 450 mg/kg                                                 NOEL : 100 - 300 
mg/kg 
  ADI: 0/06 mg/kg     Toxicity class WHO( a.i.) : II ; EPA( form.) : II��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                    31 - 152                       mg/kg 
   LC50   for  fish:  (96h)                          211 - 237                       mg/lit 
   LC50   for  daphnia:  (48h)                        85                           mg/lit 
   Harmful to bees  by direct contact   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��

�ƺģŚĭ���ƶǀƫƹř�ŢƣƺƯ�ŢŞŧæé�æå�ììŞƴě�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƽřźŝ��ŢƿŚƜƫ�ŶƿŶưţ�žĜƿźţ�ƶǀƬƗ�ƶíë���
�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧææ�í�íè�ƾƴǀƯŻ�Ŝǀſ�ƾſƹźƿƹ�ƽŚƸƿŹŚưǀŝ�Śŝ�ƵŻŹŚŞƯ�ƩŚſ�ƶſ�šŶƯ�ƽřźŝ���
�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧç�î�íè�Ŷƴƣ�ŹŶƴƜģ�ęŚţ�ƾƧźƧ�ƾſƹźƿƹ�ƽŹŚưǀŝ�ƩźŤƴƧ�ƹ�ƲǀƬƣŚƳ�Śŝ�ƵŻŹŚŞƯ�ƩŚſ�ƶſ�šŶƯ�ƽřźŝ���

�ŹƹŶǀƠƴƧ���ƶǀƫƹř�ŢƣƺƯ�ŢŞŧçë�ææ�ììƿŶưţ�ƶŤƀě�ƪǀƀě�ƶǀƬƗ��ŢƿŚƜƫ�Ŷíë���
�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧçé�ç�ìê�ŢƿŚƜƫ�ŶƿŶưţ�Ʊƺţƺţ�ƶŤƃ�ƶǀƬƗ�íì���
�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧé�é�íå�ŢƿŚƜƫ�ŶƿŶưţ�ƶŞƴě�ƕŹřżƯ�Źŵ�żǀƫŚū�ƶŤƃ�ƶǀƬƗ�íë���
�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧæí�é�íå�ŢƿŚƜƫ�ŶƿŶưţ�ƶƳřżų�Ź�ŵ�šŚŞƧźƯ�ŻƺƴǀƯ�ƶƳřƹźě�ƶǀƬƗ�íë��

šŚƔůǈƯ��
�ƶƯŚƳźŝ�Źŵ�Ʈſ�ƲƿřIPMǀƯ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ��ŵźǀĮ���ƪƣřŶů�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟçæ�ŻƹŹ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��rplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc 

 



   ˻˽� �

��ƂƧ�ƵźƄů��
�śŹŚƧŚƀƧƹŶƴƿř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��indoxacarb 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ�oxdiazine ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��

���������������������������������������������������������������������������������������źƯƹżƿř��������ƽŹƺƳ(active)S  ��ƽŹƺƳ�źƯƹżƿř�(inactive) R    

�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C22 H17CLF3N3O7( 527/8)                                                                     

 ë�ǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�Ʊƺ�  - SC 15% W/V                                                                               

 ì��ƽŹŚŬţ�ƭŚƳ� �- Avaunt 150 SC ( DPX � MP O62 )                                                        ( Dupont  

æ��ŀŚţ�ƵƺŰƳ�źǀŧ���ŪƬƟ�Ʈŗǈƛ�ƶŤƃřŸĭ�źǀŧŀŚţ�šřźƄů�śŚƈƗř�ƽżƧźƯ�ƮŤƀǀſ�ƽƹŹ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ŢǀƇŚų�Śŝ�ƂƧ�ƵźƄů
�ŵŵźĭ�ƾƯ�źƷŚƓ�ƶƿŸƜţ�ƞƣƺţ�ƹ���

ç��ƝźƈƯ�ŵŹřƺƯ����ƶŞƴě�ƕŹřżƯ�Źŵ�ƵŻƺƣ�ƭźƧ�Śŝ�ƵŻŹŚŞƯ�ƹ�ƩźŤƴƧ��
ŵƺŴƳ�Źřƺų�ƶƬǀě�ƭźƧ�ƩźŤƴƧ������������������������������

���������������������������Ŝǀſ�ƭźƧ�ƩźŤƴƧ���

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��çêå�ó�çååŢƟō�ƮƧřźţ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ƾƬǀƯ���ƵŻƺƣ�ƭźƧ�çåå�ƩźŤƴƧ�ƽřźŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ƾƬǀƯ�
���ŵƺŴƳ�Źřƺų�ƶƬǀě�ƭźƧéê�å�Ŝǀſ�ƭźƧ�Ʃƹř�ƪƀƳ�Źŵ�ƾƳŚŤƀƷƺƧ�ƢƏŚƴƯ�Źŵ�Ŝǀſ�ƭźƧ�ƩźŤƴƧ�ƽřźŝ�ŹřżƷ�Źŵ�źŤǀƫ�ƾƬǀƯ�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for male rats 1732 , female rats 268  mg/kg                                                   
   NOEL : (2y) for male rats 60, female rats 90ppm��
AOEL  ( absorbed dose ) 0/02 mg/kg/day                                                                                      

 � 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      98                           mg/kg 
   LC50   for  fish:                                  0/65 � 0/9                       mg/lit 
   LC50   for  daphnia: (48h)                       0/6                           mg/lit 
   LD50 for bees                                          23/33                        microg /bee                    � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
æî�ë�íå�ŢƿŚƜƫ�ŶƿŶưţ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�íë�ƶƬǀě�ƭźƧ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ�ŵƺŴƳ�Źřƺų�î�ë�íå��šŶƯ�ƶŝ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧè�

�ƶŞƴě�ƕŹřżƯ�Źŵ�ƵŻƺƣ�ƭźƧ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ�ƩŚſçí�î�íé�šŶƯ�ƶŝ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�èŜǀſ�ƭźƧ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ�ƩŚſ���
������������ �

šŚƔůǈƯ��

�źƯƹżƿř�ŢŞƀƳS�ƶŝ�R���ìê�ƶŝ�çê�Ţſř����
ƿŚưƳ�ƾƯ�ŵƹŶƀƯ�ƾŞƈƗ�ƽŚƷ�ƩƺƬſ�Źŵ�řŹ�ƮƿŶſ�ƽŚƸƫŚƳŚƧ�ƩŚƘƟ�ƵŵŚƯ�Ŷ���

�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�ƱŚƯŻ�Ʋƿźųō�ƶƬƇŚƟæå�Śţ�çæ�ŢƟō�ƶƳƺĭ�ƶŝ�ƶŤƀŝ�ŻƹŹ����
ŚƀƧƹŶƴƿř�ƵŻƺƣ�ƭźƧ�ƩźŤƴƧ�ƽřźŝŹŚƧ�ŹŚƨŝ�šŚƯŚŝŹŚƧ�Ʀƿ�Śƿ�Ŷǀŗƹźţƹźǀě�Ʀƿ�Śŝ�śƹŚƴţ�Źŵ�řŹ�śŝ�ŶƿźŞ���

ƿŵřŹŚƧ�ƩźŤƴƧ�ƽřźŝƴŚƀƧƹŶƴƿř� ŚŚƧ�Ƶƹźĭ�Żř�ƵŵŹƹōźƟ�Ʀƿ�Śŝ�śƹŚƴţ�Źŵ� řŹ�śŹacylureaŚƿ�ŶǀƨſŚƧ�ƪƯŚƃ��šŚƯŚŝŹŚƧ�Ʀƿ�
�ŹŚƨŝŝ�ŶƿźŞ���

��
��



   ˻˾� �

��
�ƂƧ�ƵźƄů��

�ƪǀŤƯ�ƱƺŤưƿŵ�ƾƀƧř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���oxydemeton- methyl  

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��organophosphate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
 
 
��
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��C6H15O4PS2 ( 246/3)                                                                                

ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 20%W/V                                                                                 ��
ì��ƽŹŚŬţ�ƭŚƳ� (Bayer CropScience)�- Metasystox R                                                                     ���� �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�ƂƧ�ƵźƄůó�ƾƄƧ�ƶƴƧ�ŢǀƇŚų�Śŝ�ƾſŚưţ���
ç��ƝźƈƯ�ŵŹřƺƯ�����šǈƛ�żŞſ�ƶŤƃ�ƶǀƬƗ���ŹŶƴƜģ�ƶŤƃ�ƹ�ęŚţ�ƾƫźƧ�ƪƣŚƳ�ƥźŬƳŻ�ƹ�żŞſ�ƥźŬƳŻ����ƶŞƴě�žĜƿźţ���ƶŤƃ�

Ư�ƶƳřƹźě���ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�żŞſ��Śƿƺſ�šŚƟō���ƶŤƀě�Źřƺų�Ƶƺǀ���Ʊƺţƺţ�żŞſ�ƶŤƃ��ƱƹŹŚƳ�ƾƳƺų�ƦƄĜƃ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƱřżǀƯ�ƶŝ�ƾƃŚě�ƩƺƬŰƯ�šŹƺƈŝæ�Śţ�ê�æ�Śƿ�ŹřżƷ�Źŵ�æ�Śţ�ê�å�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 65 mg/kg                                                      NOEL(2y) : 1 mg/kg 
  ADI: 0/003 mg/kg      Toxicity class WHO( a.i.) : Ib ;  EPA( form.) : I��

�������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

  
  LD50   for  birds :                                 34-37                      mg/kg��
   LC50   for  fish: (96h)                            17                          mg/lit 
   EC50   for  daphnia: (48h)                   0/19                         mg/lit 
  Toxic to bees          � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC 

T ; R 24 / 25 | N ; R 50 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ó�çæ�í�êç�ƝƹźƓ�Źŵ�ê�ƽźŤǀƫ���

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID�ƱƺŤƯ�ƽŵ�ƶŝ�Ʊƺǀſř�ŶǀƀƧř�Żř�žě��ó�Žř�ó�ŵƺƃ�ƾƯ�ƪƿŶŞţ�ƱƺƠƫƺſ�ƪǀŤƯ���

��
��



   ˻˿� �

�Ʀƿĥƺƫƺǀŝ�ƂƧ�ƵźƄů��
�žǀƀƴǀŬƴƿŹƺţ�ŽƺƬǀſŚŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���bacillus - thuringiensis 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ���ŢŞŨƯ�ƭřźĭ�ƽźŤƧŚŝbacterium          

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���
 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 90%  /W/W                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - MVP   Bactospeine   subsp. kurstaki                                                                     � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƾƃŹřƺĭ�ƂƧ�ƵźƄů�Śŝ�ƶƧ�ƾƴǀŘţƹźě��ƽŚƸƫŚŤƀƿźƧ�ƹ���ŹƺĜſř�Ŷǀƫƺţcryll , cryl�Śƿ�ƹ�cry lll�īźƯ�ŦƗŚŝ�

�ƉźƗ�Źŵ�ƵźƄůé�ó�æ�ŵƺƃ�ƾƯ�ŻƹŹ����
ç�Ư�ŵŹřƺƯ��Ɲźƈ���ƾƬĮƴū�ŹŚŬƃř�ŹƺūŚƳ�ƝŚŝ�ƮƄƿźŝř�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ� ŹřŶƤƯ� �ŵƺƃ� ƵŶǀƃŚě� �� ŵźǀĭ�ƾƯ� Źřźƣ� ŚƷƹŹǇ� ƶƬưů� ŵŹƺƯ� ƶƧ� ƵŚǀĭ� Żř�ƾƿŚƸŤưƀƣ�ƽƹŹ����������ŵŚŬƿř�ƽŻƺſ� ƵŚǀĭ�
ŶƴƧ�ƾưƳ����

 
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
No infectivity or toxicity observed in rats at 4.7   1011      speres / kg                

                             Toxicity class WHO( a.i.) :          ;  EPA( form.) : III��
��������������������������������������������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :( 63 days )                    5/1   107                        spores/gr                               
   LC50   for  fish: ( 96 h ) > 400                           > 400                       mg/lit 
   LC50   for  daphnia: ( 96 h )                            > 25                        mg/lit ( tech  ) 
   Not  toxic to bees  : LD50 oral                         > 0/1                        mg/bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ƹ�æî�ç�êé��

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��ŻŹƺƟƹźŤƨƫř�Ʃĥ��
�ŹƺƳ�ƶŝ�ƂƧ�ƵźƄů�ƲƿřUV�Ţſř�ƭřƹŵ�ƮƧ�ŹŚǀƀŝ�ƎǀŰƯ�Źŵ�ƪǀƫŵ�ƲǀưƸŝ�ŶƃŚŝ�ƾƯ�ŽŚƀů�ŹŚǀƀŝ����

��
� �

��



   ˻̀� �

�ƂƧ�ƵźƄů��
�ƲƿźţƺƬƠƿŚſ�ŚŤŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��beta - cyfluthrin 

ç�Ƨ�Žǈ��insecticide��
è��Ƶƹźĭ��pyrethroid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H18 CL2 FNO3 ( 343/3 )                                                                   

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC %12/5  W/V , SC0/2% , SC 0/4%                                        

       ì��ƽŹŚŬţ�ƭŚƳ� - Responsar                                                                         ( Bayer 

CropScience)   � �
æ��źǀŧŀŚţ�ƵƺŰƳ���źƄů�īźƯ�ŜŞſ�ŢƗźſ�ƶŝ�ƶƧ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ŢǀƇŚų�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƾƿŚƤŝř�ŢǀƇŚų�ƹ�ƵŶƃ�Ƶ

�ŵŹřŵ�šŶƯ�ƾƳǇƺƏ��� �
ç��ƝźƈƯ�ŵŹřƺƯ�����ƵŶƳźě�ƾĮƳŚų�šřźƄů�Śŝ�ƵŻŹŚŞƯ�ŶƴƳŚƯ�ƶƄě�ƹ�žĮƯ���ƱƺǀƀƳŚĜſƺſç�å�ƹ�é�å�ŶƇŹŵ���ó�Śŝ�ƵŻŹŚŞƯ�

�ƽźſƺſ���ƱƺǀƀƳŚĜſƺſê�æç�ŶƇŹŵ������
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�å�ƹ�é�å�ŶƇŹŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 211  mg/kg                                       NOEL : (9d) 125   mg/kg 
  ADI: 0/02 mg/kg      Toxicity class WHO( a.i.) : II  ; EPA ( form.): II��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                                >2000                       mg/kg 
   LC50   for  fish: ( 96 h )                                    89 - 280                      mg/lit 
   EC50   for  daphnia: ( 48 h )                             0/0018                         mg/lit 
  Toxic to bees  LD 50                                             < 0/1                         microg/bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   T + ; R 26 / 28 | N ; R50 /  R 53 

ŢŞŧ�ŲƿŹŚţ��æí�ç�ìé�ƩŚſ�ƶſ�šŶƯ�ƶŝ���

šŚƔůǈƯ��

�ŵŚŬƿř� ƮƿŶſ�ƩŚƳŚƧ� Źŵ�ƂƴƧřƹ�ƢƿźƏ� Żř� ŚƸƳƹŹƺƳ�ƪưƗ� Źŵ� ƹ� ƵŵƺưƳ�ƪưƗ� ƵźƄů�ƾŞƈƗ�ƮŤƀǀſ�ƽƹŹ� źǀŧŀŚţ� Śŝ� Ʈſ�Ʋƿř
�ŶƴƧ�ƾƯ�ŢưůřżƯ����

ŹŚƸģ� Żř� ƾƏƺƬŴƯ�ŜǀƧźţ� Ʋƿřdiastereoisomer� ƕƺƳ� Żř�  enantiomer � ƶƳŚĭŹŚƸģ� źƯƹżƿř�IV , III , II , I ����������
�ŶƃŚŝ�ƾƯ����

�źŤưƧ�ƽƹŚů�Ʈſ�Ʋƿř�ƩŚƨǀƴƨţç���ƕƺƳ�ŻřI�ƹ�éå�ó�èå���ƕƺƳ�ŻřII�Żř�źŤưƧ�ƹ�è���ƕƺƳ�ŻřIII�ƹ�ëì�ó�êè���ƕƺƳ�ŻřIV�����
�ŶƃŚŝ�ƾƯ����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ� glc  
� �

��
��



   ˻́� �

�ƂƧ�ƵźƄů��
�śŹŚƧƺƿŶƴŝ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bendiocarb 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��carbamate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C1 H13NO4 ( 223/2)                                                                                   

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 80% W/W                                                                             

  ì��ƽŹŚŬţ�ƭŚƳ� - Ficam                                                                                 ( Bayer CropScience)   � �
æ��źǀŧŀŚţ�ƵƺŰƳ���źƄů�ƦǀưŤƀǀſ�ŢǀƇŚų�ƽřŹřŵ�ƱŚƷŚǀĭ�ƾƌƘŝ�Źŵ�ƹ�ƾƃŹřƺĭ�ƾſŚưţ�ƂƧ�Ƶ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳŚų�ƂƧ�ƵźƄů��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ� ��ƾƃŚě�Ʈſ�Śŝ�žĮƯ�ƩźŤƴƧ�ƽřźŝ�ƶưƘƏ�ƹ�žĮƯ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ�ƽźĜſř�šŹƺƈŝULV�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ�
�ŵƺƃ�ƾƯ�ƵŵŚƠŤſř�ŹřƺƳ�šŹƺƈŝ�żǀƳƹ�ŚƿŹǇŚƯ�ƶƄě���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 40 � 156  mg/kg                                                NOEL : 10  mg/kg 
  ADI: 0/004 mg/kg     Toxicity class WHO( a.i.) : II  ; EPA ( form.): II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                            3/1 - 17                       mg/kg 
   LC50   for  fish: ( 96 h )                              0/86 � 1/65                      mg/lit 
   EC50   for  daphnia: ( 48 h )                             0/16                          mg/lit 
  Toxic to bees  LD 50                                             0/1                           microg/bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   T ; R 23 / 25 | Xn , R 21 | N ; R 50 , R 53 

ŢŞŧ�ŲƿŹŚţ��æé�æç�êè���

šŚƔůǈƯ��

 
ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��rplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc���
� �

 
��
��



   ˻̂� �

��
�ƂƧ�ƵźƄů��
ƲƿżƟƹźěƺŝ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� buprofezin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��thiadiazin���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16H23N3OS ( 305/4 )                                                                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 40%  W/V                                                                              

    ì��ƽŹŚŬţ�ƭŚƳ� - Applaud                                                                                ( Nihon Nohyaku )  

  � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� �źŧř� Śŝ�ƾſŚưţ� ƹ�ƾƃŹřƺĭ�ƂƧ� ƵźƄů�ƾƿŚƤŝř�ó�ƹŹǇ� ƹ� ƵźǀƠƃ�ƲŤųřŶƳř�Ţſƺě� Żř� ƵŶƄƳ� ŚŬŝŚū� ƵŚǀĭ� Źŵ�

�ŵŹřŸĭ�ƾƯ�źǀŧŀŚţ�ƵźƄů�ƽŹřŸĭ�ƮŴţ�ƽƹŹ�źŝ�ƹ�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ���
ç��ƝźƈƯ�ŵŹřƺƯ���šŚŞƧźƯ�ƦƄƫŚŝ�ƹ�ƶŞƴě�ƦƬƀƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��çê�æ�ƶŞƴě�ƦƬƀƗ�ƶǀƬƗ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
�����������������������������ìê�å�ó�ê�åŵ�šŚŞƧźƯ�ƦƄƫŚŝ�ƶǀƬƗ�ŹřżƷ�Ź��

��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for rats : 2355 mg/kg                                                      NOEL : 1/12  mg/kg 
  ADI: 0/01 mg/kg    Toxicity class WHO( a.i.) : III  ; EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
Ưšřŵƺūƺ��

   LD50   for  birds :                                          ---                          mg/kg 
   LC50   for  fish:( 48h )                                 > 1/4                       mg/lit 
   LC50   for  daphnia: ( 3 h )                           50/6                      mg/lit 
   No direet effect at  :                                       2000                       mg/lit ( sc formatlation)      � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�ŶƿŚưƳ�ƾưƳ�ŵŚŬƿř�źǀǀƜţ�Ʊĥ�Źŵ�ƹ�ƵŵƺŞƳ�řżƳŚƏźſ��

ŢŞŧ�ŲƿŹŚţ��
�ƶŞƴě�ƦƬƀƗ�ƶǀƬƗ��ŧ�ƶǀƫƹř�ŢƣƺƯ�ŢŞæç�ææ�ìì�ŢƿŚƜƫ�ŢŞŧ�ŶƿŶưţ�ƹ�íë���
�šŚŞƧźƯ�ƦƄƫŚŝ���ƶǀƫƹř�ŢƣƺƯ�ŢŞŧæê�ç�íç�šŶƯ�ƽřźŝ�è�ƩŚſ���

šŚƔůǈƯ��

�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵæ�îî����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�ECD 

�ŵŹřŶƳ�ƮǀƤŤƀƯ�źǀŧŀŚţ�ŚƷźĭŹŚƨƃ�ƹ�ŚƷ�ŢƿŻřŹŚě�ƽƹŹ�źŝ���



   ˼˹� �

��



   ˼˺� �

ů�ƂƧ�ƵźƄ��
�ƲƿźŤƫōƺǀŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bioallethrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
 
 
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���  C19 H26 O3 ( 302/4)                                                                                

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - L0/22 %                                                                                    

 ì��ƽŹŚŬţ�ƭŚƳ( Bayer CropScience)��   - Bioallethrine                                                                      � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾŗŚƤŝř�źŧř�ƱƹŶŝ�ƹ�ƾŤŝźƋ�ŢǀƇŚų�Śŝ���ƾƃŹřƺĭ�ƹ�ƾſŚưţ���ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳŚų�ƂƧ�ƵźƄů��
��

ŚƧ�ƹ�ŵźŝŹ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŵŵźĭ�ƾƯ�ƵŵŚƠŤſř�ƾĮƳŚų�ƝŹŚƈƯ�ŢƸū�ŚƸƄƧ�ƵźƄů�źƿŚſ�ƹ�Ʀƿĥźƴǀſ�ŵřƺƯ�Śŝ�ľǇƺưƘƯ��
Ư����������������������������ƾƴƛƹŹ�ƽźĜſř�ƹ�ƽźĜſř�šŹƺƈŝ�ƹ�ŶƳźǀĭ�ƾƯ�Źřźƣ�ƾƨƿźŤƨƫř�ơŚūř�ƽƹŹ�ƶƧ�ƾƿŚƸƇźƣ�Źŵ�ƝźƈƯ�ŵŹƺ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
 Acute oral LD50 for male rats :710 mg/kg , female rats : 1042 mg/kg  NOEL:750 mg/kg diet��
 ADI: ----- mg/kg   Toxicity class WHO( a.i.) : II  ;  EPA( form.) : III��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                              2030 � 5620                   mg/kg 
   LC50   for  fish: (96h)                             9/70                          microg /lit , highly toxic 
   EC50   for  daphnia:                              0/0356                       mg/lit 
  Toxic to bees  LD 50 :                                -----                        microg/bee, highly toxic� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classifiction : Xn ; R 20 / 22 | N ; R50 , R53  

ŢŞŧ�ŲƿŹŚţ��ç�í�êê�ƹ�èå�ê�êæ���

šŚƔůǈƯ��

�ƾưǀƃƺǀŝ���ŵŵźĭ�ƾƯ�ŚƷ�ƱƹźƳ�ƪưƗ�Źŵ�ƩǈŤųř�ŜŞſ�ƹ�ƵŵƺưƳ�ƪưƗ�ƵźƄů�ƾŞƈƗ�ƮŤƀǀſ�ƽƹŹ�źŝ��
Biollethrin��Żř�Ƃǀŝ�ƪƯŚƃ�ƩŚƨǀƴƨţ�îè��ƹżƿř�ƶƗƺưŬƯ�Żř�ƱŻƹźƯ�Żř�Ƃǀŝ�ƶƧ�ŶƃŚŝ�ƾƯ�ŚƷîå���źŤưƧ�ƹ�žƳřźţźƯƹżƿř�Żř

�Żřèŝ�ƾƯ�žǀſźƯƹżƿř�Żř�ŶƇŹŵ��ŶƃŚ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc���
� �

��



   ˼˻� �

�ƂƧ�ƵźƄů��
�ƲƿźŤưſŹƺǀŝ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bioresmethrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
��
��
 
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���C22 H 26 O3 ( 338/4)                                                                               ë��

�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - L 0/1 %                                                                                        ì��
�ƽŹŚŬţ�ƭŚƳ- Bioresmethrin                                                                      ( Bayer CropScience) � �

æ��źǀŧŀŚţ�ƵƺŰƳ����ƾſŚưţ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳŚų�ƂƧ�ƵźƄů��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è�� ƝźƈƯ� ŹřŶƤƯ� �� ŶƃŚŝ� ƾƯ� ƾĮƳŚų� šřźƄů� Żř� ƾƘǀſƹ� ŮƐſ� Źŵ� Ʈſ� Ʋƿř� ƾĭŶƴƄƧ� ������������źƿŚſ� Śŝ� ƍƺƬŴƯ� šŹƺƈŝ
ƵźƄů�ŵƺƃ�ƾƯ�ƝźƈƯ�ƽźĜſř�šŹƺƈŝ�Śƿ�ƹ�śō�Śƿ�ƲƛƹŹ�ƵřźưƷ�ƝźƈƯ�ƽřźŝ�ƵŵŚƯō�ƖƿŚƯ�Śƿ�ƹ�ŚƸƄƧ�����

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 7070 � 8000  mg/kg                                        NOEL :> 1200  
mg/kg 
  ADI: 0/03 mg/kg                                Toxicity class WHO( a.i.) : U                       ��

�������������                                                

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                  >10000                           mg/kg 
   LC50   for  fish:                                    0/00062 - 1                      mg/lit 
   EC50   for  daphnia:                              0/0008                          mg/lit 
  Very toxic to bees   LD 50 oral               0/002                          microg/bee                  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��ç�í�êê�ƹ�èå�ê�êæ��

šŚƔůǈƯ��

ŚƯŻō�ƽŚƷ�Ţƀţ�Źŵ�ŚƸǀƷŚƯ�ƽƹŹ�źŝ�ŵŚů�Ţǀưſ�ƮƛŹ�ƾƬƗƎƿřźƃ�Źŵ�Ɩƿźſ�ƶƿżŬţ�ƪǀƫŶŝ�ƾƷŚĮƄƿ�field�ƶǀƇƺţ�źƿŵŚƤƯ�Źŵ�
�ŶƴƧ�ƾưƳ�Żƹźŝ�Ʊō�Żř�ƾƐǀŰƯ�ŢƀƿŻ�šřźƐų�ƵŶƃ����

�ƽƹŚůîè��ǀŝ�ƶƧ�ŚƷźƯƹżƿř�ƶƗƺưŬƯ�Żř�ƂŻř�îå���źŤưƧ�ƹ�žƳřźţ�źƯƹżƿř�ŻřŻř�è���ŵŵźĭ�ƾƯ�ƪǀƨƄţ�žǀſ�źƯƹżƿř�Żř���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID�Śƿ�hplc���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc� �

��
��



   ˼˼� �

��Ʀƿĥƺƫƺǀŝ�ƂƧ�ƵźƄů��
Beauveria bassiana ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��beauveria bassiana 

ç��ŽǈƧ��biological  insecticide��
è��Ƶƹźĭ�mitosporitic fungus��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���                                                                                                                   

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ����ƽƺŤŰƯæåì�è�çř��ƵŶƳŻŹƺĜſ��  � 7/16% L                                            

 ����
 ì��ƽŹŚŬţ�ƭŚƳ�   -  Naturalis L                                                                    (Intrachem Bio Italia ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ��� �
ç��ƝźƈƯ�ŵŹřƺƯ���Ɨ�ŢƟō�ƩźŤƴƧ�ŹƺƄƧ�ƩŚưƃ�Żř�ƽŵƹŶŰƯ�ƢƏŚƴƯ�Źŵ�ƶŞƴě�ƦƬƀ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ƱřżǀƯ�ƶŝcc�ìêå�ƵřźưƷ�ƶŝ�ƵŶƴƴƧ�ƂŴě�ƵŵŚƯ�Nufilm�ŹřŶƤƯ�ƶŝ�ç�Źŵ�ƹ�šŹŚƔƳ�ŢŰţ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�
�ƾƤǀƠƬţ�ƽŚƸƃƹŹ�ŜƫŚƣ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : >5000  mg/kg                                                     
   

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

  Dietary  LD50   for  birds : ( 5 days)                        4000                     mg/kg 
                 LC50   for  fish:  ( 30 days )                       7200                     mg/lit 
                    � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��

��
�ƩŚƀƨƿ�šŶƯ�ƶŝæë�ì�íå���ŹƺƄƧ�ƩŚưƃ�Żř�ƽŵƹŶŰƯ�ƢƏŚƴƯ�Źŵ�ƾƤǀƠƬţ�ƽŚƸƃƹŹ�ŜƫŚƣ�Źŵƹ�šŹŚƔƳ�ŢŰţ�ë�ææ�íç�ŶƿŶưţ�

�ŢƣƺƯ�ŢŞŧó�ŢƿŚƜƫ�ŶƿŶưţ�íê���
��

šŚƔůǈƯ��

��
�ŵƺƃ�ƽŹřŵŵƺų�ƝźƈƯ�Żŵ�ŵŹřŵ�ŵƺūƹ�Ʊō�ƾĭŵźŝǇŚŝ�ƱŚƨƯř�ƶƧ�ŜſŚƴƯŚƳ�ƽřƺƷ�Źŵ�ŹŚƄŤƳř�Żř���

ř�Ż�ŵƺƃ�ƽŹřŵŵƺų�ƾŝō�ƖŝŚƴƯ�ƱŵƺưƳ�Ƶŵƺƫō�Żř�ƹ�ƽźǀĭƺƬū�ƝŶƷ�źǀƛ�šřŵƺūƺƯ�ƹ�šřźƄů�ƽƹŹ�Ʊō�ŹŚƄŤƳř���
��

 



   ˼˽� �

�ƂƧ�ƵźƄů��
�ƲƿźŤƯźě���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��permethrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C21 H20CL2O3 ( 391/3)                                                                           

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10% W/V, EC25% W/V, WP25% W/W , 0/5%  W/W     

      ì��ƽŹŚŬţ�ƭŚƳ� - Ambush, Coopex                                                                           ( Syngenta )  

    � �
æ��źǀŧŀŚţ�ƵƺŰƳ����Ɩǀſƹ�ƞǀƏ�Śŝ�ƾſŚưţ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ�����ƱƺǀſǇƺƯźƟ���ƵƺǀƯ�ƱŚŤųŹŵ�ŵźĭ�ƶƨƫ�ŻƺƴǀƯ���Ŷƴƣ�ŹŶƴƜģ�ƽŚǀƳƹŵ�ƹźě�ƶǀƬƗê�å�ƵŻŹŚŞƯ�ŢƸū�ŶƇŹŵ�

�ƾƳŚƀƳř�ƂĜƃ�Śŝ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ� ��ŻƺƴǀƯ�ƽřźŝ�Ʊřżǀưŝ�ƾƃŚĜƫƺƬŰƯ�ƵƺǀƯ�ƱŚŤųŹŵ�ŵźĭ�ƶƨƫê�å�ƶǀƬƗ�ƾƳŚǀƜƏ�ƽŚƸƫŚſ�Źŵ�ƎƤƟ� ŹřżƷ�Źŵ�
�Żř�ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ʀƿ�ŹřŶƤưŝ�ƾƃŚĜƫƺƬŰƯ�Ŷƴƣ�ŹŶƴƜģ�ƽŚǀƳƹŵƹźě�ƽřźŝ� ��ŢŝƺƳ�Ʀƿ�Źŵƹ�ƭƹŵ�ƪƀƳ�źŨƧřŶů�Śƿ�Ʃƹř�ƪƀƳ

�ƩƺƬŰƯçê��EC�ƾţŹŚŬţ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 430 � 6000  mg/kg                                                 NOEL : 100 
mg/kg 
  ADI: 0/05 mg/kg     Toxicity class WHO( a.i.) : II ;  EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                    3000 � 13500                        mg/kg 
   LC50   for  fish :( 96 h )                             1/8 � 5/4                           microg /lit 
   LC50   for  daphnia: ( 48 h )                       0/0006                              mg/lit 
  Toxic to bees       LD50 oral  : ( 24 h )         0/098                               microg/bee              � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn ; R 22� �

ŢŞŧ�ŲƿŹŚţ��çå�æ�êì���çê��EC���ææ�ë�êí��çê��WP���çê�ææ�êí��æå��EC���î�ç�ëé���ê�å���Ţſř�ƵŶƃ�ŢŞŧ���

šŚƔůǈƯ��

�ŵƺƃ�ƾƯ�ƶƿżŬţ�ŢƗźſ�ƶŝ�ƥŚų���śō�Źŵ���
LD 50�ƽŚƷźƯƹżƿř�ŢŞƀƳ�ƶŝ�ƶŤƀŝ�žǀſ�žƳřźţ�ƶŝ�LD 50 �Ţſř�šƹŚƠŤƯ�ƁƺƯ�ƽřźŝ�ƾƧřŹƺų���ƀƳ�Śŝ�ŢŞéå�ƶŝ�ëå�������������Ʋǀŝ�

éååå�ó�éèå�ŢŞƀƳ�Śŝ�ƹ�çå�ƶŝ�íå��LD 50 ��ëååå�ŵƺŝ�ŶƷřƺų�ƭźĭƺƬǀƧŹ�ŵ�ƭźĭ�ƾƬǀƯ����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc , glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Ǝſƺţ�ECD 

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶů��925 gr/kg  

IARCref . 53 ; class 3� �



   ˼˾� �

�ƂƧ�ƵźƄů��
�Źƺƀƨěƹźě���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� propoxur 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��carbamute��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C11 H15 NO3 ( 209/2)                                                                               

 ë�Ŷƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�Ƶ�  - B1%   p1% ,  SPRAY 2% , O1%   EC 25%                             

         ì��ƽŹŚŬţ�ƭŚƳ� - Baygon                                                                               ( Bayer 

CropScience)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƛ�ƂƧ�ƵźƄů�ƾƿŚƤŝř�ŢǀƇŚų�ƹ�ƾŤŝźƋ�źŧř�Śŝ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ƦǀưŤƀǀſ�źǀ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳŚų�ƂƧ�ƵźƄů��ƺƯ���ƶƴƧ���žĮƯ���ƶƄě���ƦſƺſŹ�ƾĮƳŚų�šřźƄů�źƿŚſ�ƹ�ƶģ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�ƈƯ�ŹřŶƤƯ�Ɲź����ƾƃŚě�ƺƬŰƯ�Śƿ�ƪſƹźŗō�šŹƺƈŝ�ƾƃŚěŵźĭ����ŵƺƃ�ƾƯ�ƝźƈƯ�ƱƺǀſŚĮǀƯƺƟ�ƹ�ƶưƘƏ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 50 mg/kg                                                      NOEL : 200  mg/kg 
  ADI: 0/02 mg/kg   Toxicity class WHO( a.i.): II  ; EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LC50   for  birds : ( 5d )                                   2828 � 5000                    mg/kg 
   LC50   for  fish : ( 96 h )                                   6/2 � 13/6                       mg/lit 
   LC50   for  daphnia: ( 48 h )                                 0/15                           mg/lit 
  Highly toxic to bees                     � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   T ; R 25 | N; R 50 : R 53 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîì���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�Śƿ�i.r spectrometry 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc���
�ƁƹŹ�Ǝſƺţ�śō�Źŵfluorimetry, fluo metry , rplc   

��
��



   ˼˿� �

�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů��
�ŽƺƠƴƟƹźě���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���profenofos 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��organophosphate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C11 H15 Br CL 3OPS ( 373/6)                                                                  

 ë�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ��  - EC 40% W/V  , EC50%                                                             

       ì��ƽŹŚŬţ�ƭŚƳ� - Curacron                                                                                                  

Syngenta � �
æ��źǀŧŀŚţ�ƵƺŰƳ����źŧř�ƽřŹřŵ�Ɩǀſƹ�ƞǀƏ�Śŝ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄůtranslaminar  

ç��ƝźƈƯ�ŵŹřƺƯ����ƶŞƴě�ƵŻƺƣ�ƭźƧ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ƺƬŰƯ�šŹƺƈŝƩ�Ʊřżǀưŝ�ƾƃŚě�ê�ç�ƾţŹŚŬţ�ƩƺƬŰƯ�Żř�ŹŚŤƨƷ�Źŵ�źŤǀƫ�éå��EC��
� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 358  mg/kg                                         NOEL : 0/3 mg/kg diet 
  ADI: 0/01 mg/kg     Toxicity class WHO( a.i.) : II ;  EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LC50   for  birds : ( 8 d)                               > 70 ppm                  mg/kg 
   LC50   for  fish: ( 96 h )                             0/08 � 0/3                     mg/lit 
   LC50   for  daphnia: ( 48 h )                            1/06                       m/lit 
  LD 50 : for bees                                                 0/102                      microg/bee                     � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn ; R 20 / 21 / 22� �

ŢŞŧ�ŲƿŹŚţ��çî�ê�êí�ƹ�èå�æå�êí���

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůíî���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Ǝſƺţ�FID���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc �ŹƺŤƨţŵ�Ǝſƺţ�TID�� �

��
��



   ˼̀� �

��
�ƂƧ�ƵźƄů��
ŚƷ�Ʋƿźţźǀě���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� pyrethrum 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��natural pyrethrin���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
��
��
��
��
��

             R = CH3 or � CO2 CH3  
             R1 = - CH = CH2 or � CH3 or � CH2 CH3   

�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���                                                                                                                    

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 25%    L 25%  Paper                                                            

  ì��ƽŹŚŬţ�ƭŚƳ� - Pyrethrum , Alfadex                                                                           ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾŤŝźƋ�źŧř�Śŝ�ƾſŚưţ�ƹ�ƦǀưŤƀǀſ�źǀƛ��ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳŚų�ƂƧ�ƵźƄů��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŵƺƃ�ƾƯ�ƝźƈƯ�ŚƸƯźƟ�źƿŚſ�ƹ�ƂƧ�žĮƯ�ƽŚƷŹřƺƳ�ƹ�ŚƷŸƛŚƧ���ƪſƹźŗō����ƾƃŚě�ƩƺƬŰƯ�šŹƺƈŝ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 1030 (Female ) , 2370 ( male)              NOEL : 100 ppm   
  ADI: 0/04 mg/kg    Toxicity class WHO( a.i.) : II  ; EPA ( form.): III��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                > 10000                             mg/kg 
   LC50   for  fish:                             0/005 � 0/01                            mg/lit 
   EC50   for  daphnia:                            0/012                               mg/lit 
  Toxic to bees  LD 50 :                           0/022                              microg/bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : Xn ; R20 / 21 / 22 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

��
�ƽřŹřŵ�Ʋƿźţźǀěë�ŶƃŚŝ�ƾƯ�źƯƹżƿř����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Ǝſƺţ�FID���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��colorimetry�ƶƬǀſƺŝ�Śƿ�glc���

� �
��
��



   ˼́� �

��
��
��

�ƂƧ�ƵźƄů��
ƹźě�ƽźǀě�ƲƟ�ƾƀƧ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���pyriproxyfen 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ���Juvenile hormone mimic ( IGRs )  

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C20 H19 NO3 ( 321/5 )                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10%    W/W                                                                           

    ì��ƽŹŚŬţ�ƭŚƳ��(Sumitomo)������������      ���������� ������������������������������������������������������������������������������ - Admiral 

 �  
æ��źǀŧŀŚţ�ƵƺŰƳ���ƳŚƯ�ƶƧ�ƾƳƺƯŹƺƷƵźƄů�ƶŝ�Ʊō�ƪƿŶŞţ�ƹ�ƹŹǇ�ŶƃŹ�Ɩ�ŵƺƃ�ƾƯ�ƪƯŚƧ����
ç��ƝźƈƯ�ŵŹřƺƯ���ƶŞƴě�ƦƬƀƗ�ƹ�šŚŞƧźƯ�ƽř�ƵƺƸƣ�ƦƄĜƃ�ƶǀƬƗ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���šŚŞƧźƯ�ƽřźŝ��êå�Śţ�ìê�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ƾƬǀƯ����ŢŞƀƳ�ƶŝê�å�Śţ�ìê�å�ŹřżƷŹ�ŵ����
�ƶŞƴě�ƽřźŝ����������������������������ìêå�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ƾƬǀƯ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : > 5000   mg/kg                                                     NOEL : ---  
mg/kg 
  ADI: 0/1  mg/kg   Toxicity class WHO( a.i.) : U ; EPA( form.) : ----��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                               > 2000                        mg/kg 
   LC50   for  fish: ( 96 h )                     0/325                          mg/lit 
   EC50   for  daphnia: ( 48 h )                0/4                           mg/lit 
              Bees  LD 50 :                                                              microg/bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
��

�šŚŞƧźƯ�ƽřźŝ��çå�ì�ìì�šŶưŝ�è�ƩŚſ��ŶƿŶưţ���ŢƿŚƜƫ�íë��
�ƶŞƴě�ƽřźŝ��æç�ææ�ìì�šŶưŝ�è���ƩŚſ����ŢƿŚƜƫ�ŶƿŶưţíë���

šŚƔůǈƯ��

��
�ŶƃŚŝ�ƾƯ�šřźƄů�ŶƃŹ�ƵŶƴƴƧ�ƮǀƔƴţ�ƹ�ƾƳƺƯŹƺƷ�ŜǀƧźţ���

�ŵźƿŸě�šŹƺƇ�ƭŻǇ�šŚƏŚǀŤůř�ŢƀƿŚŝ�ƾƯ�ƱŚƿżŝō�ƽřźŝ�ŜǀƧźţ�Ʋƿř�źƐų�ƶŝ�ƶūƺţ�Śŝ��
ƺƃ�ƽŹřŵŵƺų�żǀų�ƱŚƛƺƳ�ƢƏŚƴƯ�ƹ�šƺţ�ƱŚŤųŹŵ�Źřƺū�Źŵ�Ʈſ�Ʋƿř�ŵźŝŹŚƧ�Żř�ŵ���



   ˼̂� �

� �
��



   ˽˹� �

�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů��
�ƪǀŤƯ�ŽƺƠǀưƿźǀě���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���pirimiphos - methyl 

ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ��organophosphate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C11 H20 N2O3 PS ( 305/3 )                                                                       

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 50%   W/V                                                                             

  ì��ƽŹŚŬţ�ƭŚƳ� - Actellic                                                                                                  ( Syngenta) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� �ƾƴǀųŶţ�ƹ�ƾſŚưţ�Ɩƿźſ�źŧř�Śŝ�ƂƧ�ƵźƄů�ó�ŵŹřŵ�żǀƳ�ƾƄƧ�ƶƴƧ�ŢǀƇŚų����
ç��ƝźƈƯ�ŵŹřƺƯ����ŚƯźų�Źřƺų�ƵƺǀƯ�ƭźƧ�ƹ�ƶƴƧ�ƶǀƬƗó�ƾĮƳŚų�ƽŚƷ�ƂƧ�ƵźƄů�Źŵ�ƝźƈƯ�ŵŹƺƯ���
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ�źƄů�Źŵ�ƪſƹźƿō�šŹƺƈŝ�ŵźǀĭ�ƾƯ�Źřźƣ�ƝźƈƯ�ŵŹƺƯ�ƽźĜſř�Śƿ�ƹ�ƾĮƳŚų�ƽŚƷ�ƂƧ�Ƶ���Śŝ�ƵŻŹŚŞƯ�ƽřźŝ
�Ʊřżǀưŝ�ƹ�ƾƃŚě�ƩƺƬŰƯ�šŹƺƈŝ�ŚƯźų�ƶƴƧ�ƹ�Źřƺų�ƵƺǀƯ�ƭźƧç�ŵŵźĭ�ƾƯ�ƝźƈƯ�ŹŚŤƨƷ�Źŵ�źŤǀƫ����

� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 1414  mg/kg                                                   NOEL : 10 mg/kg 
diet  
  ADI: 0/03 mg/kg    Toxicity class WHO( a.i.) : II  ; EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                                 40                      mg/kg 
   LC50   for  fish:                                                 0/64                      mg/lit 
   EC50   for  daphnia: ( 48 h )                             0/21                      mg/lit 
  Toxic to bees LD 50 :                                     0/12 � 0/22                microg / bee    � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn ; R 22 

ŢŞŧ�ŲƿŹŚţ��çå�æ�êì�ƹ�ææ�æç�êé���

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵíí����
�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Ǝſƺţ�FID��
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Ǝſƺţ�FTD�Śƿ�FPD 

��
�ƂƧ�ƵźƄů��



   ˽˺� �

�śŹŚƨǀưƿźǀě���

Ư�ƹ�ƭŚƳ�šŚƈŴƄ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� pirimicarb  

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ� carbamate ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C11 H18 N4O2 ( 238/3 )                                                                          

 ë�źƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊř�  - WP 50%  W/W ,  DF 50% W/W                                               

    ì��ƽŹŚŬţ�ƭŚƳ� - Pirimor                                                                                              ( Syngenta)  

  � �
æ��źǀŧŀŚţ�ƵƺŰƳ���Ƨ�ƵźƄůƾƴǀųŶţ�ŢǀƇŚų�ƹ�Ɩƿźſ�źŧř�Śŝ�ƾŝŚŴŤƳř�Ƃ �ƪƤŤƴƯ�ƾŝƺģ�ƽŚƸŤƟŚŝ�ƶŝ�ƹ�ƵŶƃ�śŸū�ƶƄƿŹ�ƶƬǀſƺŝ�

�ŵƺƃ�ƾƯ����
ç��ƝźƈƯ�ŵŹřƺƯ����żǀƫŚū�ƹ�ŚƸƿżŞſ�ƹ�Ʊƺţƺţ�ƶŤƃ�ƶǀƬƗó�ŻŹ�ƶŤƃ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŢŞƀƳ�ƶŝ�ƾƃŚě�ƩƺƬŰƯê�å�Śţ�ì�å�ŹřżƷŹŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 142 mg/kg                                                     NOEL : 75 mg/kg 
diet  
  ADI: 0/02 mg/kg     Toxicity class WHO( a.i.) : II   ;  EPA ( form.): II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        25 � 50                           mg/kg 
   LC50   for  fish:( 96 h )                                79 - 100                           mg/lit 
   EC50   for  daphnia: ( 48 h )                         0/017                             mg/lit 
   Not toxic to bees , LD 50 ( 24 h )                       4� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   T ; R 25 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��çê�é�êì�ƹ�êå��DF ���çé�ç�ìê�ŢƿŚƜƫ�ŢŞŧ�ŶƿŶưţ�ƹ�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�í7�� �

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîê����
�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟ�ƪƣřŶůæé�ó�ì�ŢƟō�ƹ�ƩƺƈŰƯ�ƕƺƳ�ƶŝ�ƶŤƀŝ�ŻƹŹ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Ǝſƺţ�FID��
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Ǝſƺţ�FID� �

��



   ˽˻� �

�ƂƧ�ƵźƄů��
�ƲƿŻƹźŤƯ�ƾě���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���pymetrozine  

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ� Selective feeding blocker ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H11 N5O ( 217/2)                                                                                

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ����źŤƄǀŝ�ƽŚƿřżƯ�Śŝ�ŶƿŶū�ƱƺǀſǇƺƯźƟ��  - WP 25%  , WG50%                

     ì��ƽŹŚŬţ�ƭŚƳ� - Chess                                                                                                    ( 

Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƾŝŚŴŤƳř�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ŹŚǀų�ƕŹřżƯ�Źŵ�żǀƫŚū�ƶŤƃ�ƶǀƬƗ�ƹ�ƶŞƴě�ƕŹřżƯ�Źŵ�żǀƫŚū�ƶŤƃ�ƶǀƬƗ���żǀƫŚū�ƹ�Ʊƺţƺţ�ƶŤƃ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ƺƬǀƧ�Ʀƿ�ƱƺǀſǇƺƯźƟ�Żř�ŹŚŤƨƷ�Źŵ�ƭźĭçê��WP��
����������������������������ê�å�ƱƺǀſǇƺƯźƟ�Żř�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�êå��WG�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 5820 mg/kg                                   NOEL  : ( 2y ) 3/7  mg/kg daily 
  ADI: 0/03  mg/kg    Toxicity class WHO( a.i.) : III  ; EPA( form.) : ��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 2000                    mg/kg 
   LC50   for  fish:  ( 96 h )                            > 100                      mg/lit 
   EC50   for  daphnia: ( 48 h )                        87                      mg/lit 
   LD 50 for bees  :                                        117 � 200                 microg /bees� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��

í�ê�ìê��������ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ��ŢƿŚƜƫ�ŶƿŶưţ�íì�Ʊƺţƺţ�ƶŤƃ�ƶǀƬƗ���
çî�æç�íç����ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ��ŢƿŚƜƫ�ŶƿŶưţíì�żǀƫŚū�ƶŤƃ�ƶǀƬƗ���
é�é�íå���������ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���ŢƿŚƜƫ�ŶƿŶưţíë�ƶŞƴě�ƕŹřżƯ�żǀƫŚū�ƶŤƃ�ƶǀƬƗ���
æë�ì�íå���������ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���ŢƿŚƜƫ�ŶƿŶưţíë�ƱƺǀſǇƺƯźƟ�êå��WG� �

šŚƔůǈƯ��
ƣ�ƩƺƳřźĭ�ƱƺǀſǇƺƯźƟ�śō�Źŵ�ŹŚƄŤƳř�ƪŝŚ��WG����ŢǀŰūŹř�Źŵ�ƵŶƴƴƧ�ƝźƈƯ�ƽřźŝ�źŤưƧ�šřźƐų�ŵŚŬƿř�ƑŚŰƫ�ƶŝ�Ʈſ�Ʋƿř

�ŵŹřŵ�Źřźƣ�ƝźƈƯ����
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc ŻŹƺƟƹźŤƨƫř�ƹ���

��



   ˽˼� �

�ƂƧ�ƵźƄů��
�ƲƿźŤƯřźŤţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��tetramethrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid���
é��ŤųŚſ�ƾƿŚǀưǀƃ�ƱŚư���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H25 NO4 ( 331/4 )                                                                           

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - TC                                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� - Neo � pynamin                                                                                   ( Sumitomo ) � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� ƗŚŝ� ƵŵƺŝŹřŸĭ� źŧř�śŚƈƗř�ƮŤƀǀſ�ƽƹŹ�ƶƧ�ƽƺƣ�ƾŤŝźƋ�źŧř� Śŝ�ƾſŚưţ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů��Ŧ
ųřŤ�ŵƺƄǀƯ�ŚƷ�ƱƹźƳ�ƪưƗ�Źŵ�Ʃǈ���
ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳŚų�ƂƧ�ƵźƄů��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŵƺƃ�ƾƯ�ƝźƈƯ�ƽźĜſř�Śƿ�ƹ�ŚƷ�ƪſƹźŗō�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : > 5000  mg/kg                                        NOEL : 5000  mg/kg diet 
  ADI: ----- mg/kg    Toxicity class WHO( a.i.) : U ;   EPA( form.) : IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                          > 2250                        mg/kg 
   LC50   for  fish: ( 96 h )                                3/7 - 16                       mg/lit 
   EC50   for  daphnia: ( 48 h )                            0/11                          mg/lit 
  Toxic to bees                     � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ƹ�ç�ç�êå���

šŚƔůǈƯ��

��
�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîç����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ƶƬǀſƺŝ�Śƿ�U.VźŤƯƹźŤƨĜſř���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ƶƬǀſƺŝ�Śƿ�U.Vſř�ĜŤƨźźŤƯƹ��

��



   ˽˽� �

�ƂƧ�ƵźƄů��
�ƲƟźƬƧ�ƽźţ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��trichlorfon 

ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ��organophosphate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê�Ư�ƱŻƹ�ƹ�ƩƺƯźƟ��ƾƫƺƨƬ�� C4 H8CL3O 4 P ( 257/4 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 50%   W/V , WP80% ,  SP 80%  ,  P 96%                         

      ì��ƽŹŚŬţ�ƭŚƳ� - Dipterex                                                                              (Bayer 

CropScience)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƾſŚưţ�ƹ�ƾƃŹřƺĭ�ƂƧ�ƵźƄů���ƦǀưŤƀǀſ�źǀƛ���
ç��ƝźƈƯ�ŵŹřƺƯ����ƺū�ƹ�ƭŶƴĭ�Źƹō�ƱŚƿŻ�ƽŚƷ�Ʋſ�ƶǀƬƗó�ŪƳźŝ�ƶƳřżų�žĮƯ�ó�Śƿƺſ�ƹ�ƱřŵźĮŝŚŤƟō�Źřƺų�ƶƳřŵ�ƭźƧ�ó�žĮƯ�

�Ƶżŝźų�ƹ�ŻŚǀěó�ƮƬƧ�ŶǀƠſ�Ƶřƹźě�ó�żǀƫŚū�ƹ�ŚƸƿżŞſ�ƵŻƺƣ�ƭźƧ�óŹŵřŹŚƧ�ƿ�ŵƺŴƳ�žǀţƺǀƬƷ��Śƴó�ƱƹŹŚƳ�ŹřƺŴŤſƺě���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���Ʊřżǀưŝ�ƾƃŚě�ƩƺƬŰƯæ�Śţ�ç��ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ���ƱŚŤųŹŵ�ƾƃŚĜưſ�šŹƺƈŝ�ƱƹŹŚƳ�ŹřƺŴŤſƺě�ŵŹƺƯ�Źŵ�
�ƝźƈƯ�Śŝ�ƶƬţçêå�Śţ�èåå�ƹ�Ʈſ�ƭźĭ�ê�ç�ƹ�ŢƠƳ�źŤǀƫ�çêå�ƹ�ƱƺŝŚƇ�ƭźĭ�æåå�śō�Źŵ�źŤǀƫ����

� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 250  mg/kg                                             NOEL :( 2y ) 100 mg/kg 
  ADI: 0/01 mg/kg    Toxicity class WHO( a.i.) : II ;  EPA( form.) : II��

�������������������� 

ſ�Ţǀưſ�źƿŚ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                            ---                             mg/kg 
   LC50   for  fish: ( 96 h )                            0/52 � 0/7                        mg/lit 
   EC50   for  daphnia: ( 48 h )                       0/00096                          mg/lit 
  Low toxicity  to bees and other beneficial  insects                 � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn ; R 22 | R 43 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ƹ�çè�ç�êí���

šŚƔůǈƯ��

�ƹŵŻř�ƾƏƺƬŴƯ( 1 S ) , ( 1 R ) � enantiomerŞƀƳ�ƶŝ��Ţæ���æ��
�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟì�ŻƹŹ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��polarography�ƶƬǀſƺŝ�Śƿ�titration of the chloride ion obtained by hyolrolisis ��
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�� �



   ˽˾� �

�ƂƧ�ƵźƄů��
�ƱƹŹƹżƴŝƺƬƠţ���ƲƫřŻƺƟ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��teflubenzuron+ phosalone  

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��benzoylurea + organophosphate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H6CL2 F4N2O2 + C12 H15 CLNO4PS2                                         

   ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 21/75% W/V                                                                        

     
( 200 gr/lit phosalone + 17/5 gr/lit teflubenzuron )                                                                        

 ì��ƽŹŚŬţ�ƭŚƳ� - Dartone                                                                                 (Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƲƫřŻƺƟ���ƦǀưŤƀǀſ�źǀƛ���ƾƃŹřƺĭ�ƹ�ƾſŚưţ��

�ƱƹŹƹżƴŝƺƬƠţ���������ƾƃŹřƺĭ����ŶƃŹ�ƵŶƴƴƧ�ƩźŤƴƧ��ƲǀŤǀƧżŤƴſ�ƖƳŚƯ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƶŤƀě�ƪǀƀě�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƶŝ�ŹřŶƤƯê�ç�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : > 318 mg/kg                                                       
� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 2250                       mg/kg 
   LC50   for  fish: ( 96 h )                             >500                          mg/lit     � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æì�ì�ìé��ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ����ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��

�ŢŞƀƳ�ƶŝ�ƱƹŹƹżƴŝƺƬƠţ�ƭƺưſ�ƍǈŤųř�Żř�Ʈſ�Ʋƿřìê�æ���ŢŞƀƳ�ƶŝ�ƲƫřŻƺƟ�ƹçå��ƵŶƃ�ŵŚŬƿř�Ţſř����
�ƲƫřŻƺƟ�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůîê����ƱƹŹƹżƴŝƺƬƠţ�ƅƺƬų�ŶƇŹŵ�îë����

�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�Żř�ƶƬƇŚƟ�ƪƣřŶůç�ó�æ�ƶŤƠƷ� 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�glc �� �



   ˽˿� �

��
�ƂƧ�ƵźƄů��

�ƭŚƀƧƺŤƯŚǀţ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��thiamethoxam 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ�neonicotinoid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C8 H10 CL N5O3 S( 291/7 )                                                                      

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - FS 35% ( 350 gr/lit ) � WG%25 ( 250gr/kg )                            

 ì��ƽŹŚŬţ�ƭŚƳ� - Cruiser � Actara ( foliar and seed treatment )                               ( Syngenta)    � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����Ɩƿźſ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ����ƦǀưŤƀǀſ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ŹŻƹźƧèê��FS���ŚŞƯ�Ŷƴƣ�ŹŶƴƜģ�ęŚţ�ƾƫźƧ�ƾſƹźƿƹ�ƽŹŚưǀŝ�ƩźŤƴƧ�ƹ�ƲǀƬƣŚƳ�Śŝ�ƵŻŹó�ƲǀƬƣŚƳ�Śŝ�ƵŻŹŚŞƯ�

� ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƶƤƿźƐŝ�ƾƴǀƯŻ�Ŝǀſ�ƾſƹźƿƹ�ƽŹŚưǀŝ�ƩźŤƴƧ�ƹó�ƽŚƸƿŹŚưǀŝ�ƲǀƬƣŚƳ� Śŝ�ƵŻŹŚŞƯ�ƹšŹŷ�ƾſƹźƿ��ƩźŤƴƧ�ƹ
ƵŶƴƨƯ�šřźƄů�ƾſƹźƿƹ�ƽŹŚưǀŝ�ƪƣŚƳ��ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƁƹŹ�ƶŝ�šŹŷ���

�řŹŚŤƧřçê��WG���ƪǀƀě�ƶǀƬƗ�ƩŚſ�Źŵ�ŢŝƺƳ�Ʀƿ�ƽřźŝ�ƎƤƟ�ƶŤƀě�� �
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ŹŻƹźƧ���ƾƳƺƠƗ�ŶƋ�ƶƤƿźƐŝ�ƾƴǀƯŻ�Ŝǀſ�ƾſƹźƿ�ƹ�ƽŚƸƿŹŚưǀŝ�ƩźŤƴƧ�ƹ�ƲǀƬƣŚƳ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝçå�ƾƬǀƯ�
�ŹŸŝ�ƺƬǀƧ�Ŷƈƨƿ�ƽřźŝ�źŤǀƫó�æååå�ŹŶƴƜģ�ŹŸŝ�ƺƬǀƧ�Ŷƈƨƿ�ƽřźŝ�ƭźĭ��šŹŷ�ƵŶƴƨƯ�šřźƄů�ƩźŤƴƧ�ƽřźŝêå��èê��ƾƬǀƯ

�źŤǀƫ�ƽřźŝæå�ƺƬǀƧ��ŝ�ƹ�šŹŷ�ŹŸìêå�ƽřźŝ�źŤǀƫ�ƾƬǀƯ�æååŹŶƴƜģ�ƦƧ�ƩźŤƴƧ�ŢƸū�ŹŸŝ�ƺƬǀƧ���
�řŹŚŤƧř���ƶŤƀě�ƪǀƀě�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ��èåå�źŤǀƫ�ŹřżƷ�Źŵ�ƭźĭ���è�å�ŹřżƷ�Źŵ����ƩŚſ�Źŵ�ŢŝƺƳ�Ʀƿ�ƎƤƟ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 1563 mg/kg       Toxicity class WHO( a.i.)  : III                             
                            ������������������������������������                                                         

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                             576 � 1552                       mg/kg 
   EC50   for  fish:   (96 h )                        > 100                            mg/lit 
   EC50   for  daphnia:  ( 48 h )                > 100                            mg/lit 
  LD 50 for  bees ( Toxic to bees )           0/024                             microg /bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��

�ŹŻƹźƧèê��FS�Ŷƴƣ�ŹŶƴƜģ��ç�î�íè����šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧè�ƩŚſ����ŢƿŚƜƫ�ŶƿŶưţíë��
�ŹŻƹźƧèê��FS�ƾƴǀƯŻ�Ŝǀſ��ææ�í�íè����šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧè�ƩŚſ����ŢƿŚƜƫ�ŶƿŶưţíë��
�řŹŚŤƧōçê��WG�ƶŤƀě�í�è�íè����šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧè�ƩŚſ����ŢƿŚƜƫ�ŶƿŶưţíë��
�ŹŻƹźƧèê�FS�šŹŷ�çè�è�íê����šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧè�ƩŚſ���æí�é�íë�ŻƹźƧ�èê��FS�šŶƯ�ƶŝ�ŹŶƴƜģ�ƩźŤƴƧ�ŢƸū�è�ƩŚſ�� �

šŚƔůǈƯ��
�ŶƃŚŝ�ƾƯ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƽƹŹ�źŝ�Ōƺſ�šřźŧř�ƽřŹřŵ�řŹŚŤƧō��ŵ�ƾƃŚĜưſ�ŻřƽŹřŵŵƺų�ƾƷŵ�ƪĭ�ƶƬůźƯ�Źŵ�ƱŚŤųŹƴƧ�ǀ�Ŷ���

ŝ�śƹŚƴţ� Źŵ�ƹ�ƾƤƐƴƯ� ŹƺƐŝ�ƩŚſ�Źŵ�ŢŝƺƳ�Ʀƿ�ƎƤƟ�Ʊō�ŵźŝŹŚƧ� řŸƫ�ƶƨǀƳŚƯŻ� Źŵƹ�ƶŤƃřŵ� řŹ�ƽźŤưƧ�ƾŞƳŚū�šřźŧř� ƶƨǀƯƺưſ�źƿŚſ� Ś
���ƭƹŚƤƯ�ƶƬůźƯ���ŵźǀĭ�šŹƺƇ�ŶƿŚưƳ�ŵŚŬƿř�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƽƹŹ�źŝ�řŹ�šŚƠƬţ�ƲƿźŤưƧ���

��



   ˽̀� �

�ƂƧ�ƵźƄů��
�ŶƿřźěƺƬƧŚǀţ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��thiacloprid 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ� neonicotinoid��
é��ǀưǀƃ�ƱŚưŤųŚſ�ƾƿŚ���
��
 
 
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H9 CL N4S ( 252/7 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 48%    W/W                                                                           

  ì��ƽŹŚŬţ�ƭŚƳ�   - Calypso                                                                             ( Bayer CropScience) 

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƦǀưŤƀǀſ�ƅřƺų�Śŝ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ŵŚů�Ʈſ�� �ŵŹřŸĭ�ƾƯ�źŧř�ƽżƧźƯ�śŚƈƗř�ƮŤƀǀſ�ƽƹŹ�źŝ��� �
ç�Ư�ŵŹřƺƯ��Ɲźƈ���ƶŞƴě�ƕŹřżƯ�Źŵ�Śƿżǀưŝ�ƩźŤƴƧ�ƹ�ƵŻŹŚŞƯó�ƾƴǀƯŻ�Ŝǀſ�ŹřƺŴĭźŝ�Ʀſƺſ�ƩźŤƴƧ�ó�Ŝǀſ�ƭźƧ�ƩźŤƴƧ��ƹ

�ƶŤƀě�ƪǀƀě�� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ����ƶŞƴě�ƕŹřżƯ�Źŵ�ƵŻŹŚŞƯ�ƽřźŝ�çêå�ó�çåå�ŢƟō�ƮƧřźţ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷŹ�ŵ�źŤǀƫ�ƾƬǀƯ����ƶǀƬƗ�ƵŻŹŚŞƯ�ƽřźŝ

Ŝǀſ�ŹřƺŴĭźŝ�Ʀſƺſ�ƾƴǀƯŻ�æêå��æååŵ�źŤǀƫ�ƾƬǀƯ�ŤƨƷ�Ź�ƶƤƐƴƯ�Ǝƿřźƃ�ƹ�ŢƟō�ƮƧřźţ�ƶŝ�ƶŤƀŝ�ŹŚ��
�Ŝǀſ�ƭźƧ�ƩźŤƴƧ�ƽřźŝ�è�å�ŹřżƷ�Źŵ��ƶŤƀě�ƪǀƀě����éåå�ó�èåå�šřźƄů�ƽƹŹ�šřźƐų�ƶŝ�ƶūƺţ�ŚŝŹŚŤƨƷ�Źŵ�źŤǀƫ�ƾƬǀƯ�

�ƅŚų�Ǝƿřźƃ�Źŵ�ŚƷ�ƂƧ�ƵźƄů�źĮƿŵ�Śŝ�śƹŚƴţŹŵ�ƹ�ƵźƄů�ƩźŤƴƧ�šŹƺƇ�ƶŝ�Ʃƹř�ƪƀƳ�Śŝ�ƵŻŹŚŞƯ�Źŵ�ƎƤƟ�ŶǀƠƯ��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for male  rats : 836 ,for female rats : 444  mg/kg     NOEL:  25 ppm 
  ADI: 0/012  mg/kg    Toxicity class WHO( a.i.) : II                        

 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                            49                              mg/kg 
   LC50   for  fish : ( 96 h )                                 25/2                            mg/lit 
   EC50   for  daphnia :( 48 h )                        > 85/1                           mg/lit 
   LD 50 ( oral ) for bees                                   17/32                            microg /bee                     

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��

�ì�æå�íè�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƶŞƴě�ƕŹřżƯ�Źŵ�Śƿżǀưŝ�ƩźŤƴƧ�ƽřźŝ�ƩŚſ���
æç�æå�íé�ƾƴǀƯŻ�Ŝǀſ�ŹřƺŴĭźŝ�Ʀſƺſ�ƩźŤƴƧ�ƽřźŝ�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ���
çí�î�íé�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�Ŝǀſ�ƭźƧ�ƩźŤƴƧ�ƽřźŝ�ƩŚſ�� �æì�ç�íëźŤƴƧ�ƽřźŝ�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ��Ʃ

�ƶŤƀě�ƪǀƀě��

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůê�îì���

Ŷůƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟ�ƪƣř�ƩƺƈŰƯ�Ţæå�ó�è�ŻƹŹ���
�ƵŶƳŚưǀƣŚŝ�ƹ�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc� �



   ˽́� �

�ƂƧ�ƵźƄů��
�śŹŚƨƿŵƺǀţ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��thiodicarb 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��oxime carbamate���
é��Śſ�ƾƿŚǀưǀƃ�ƱŚưŤų���
��
��
��
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H18 N4O4 S3( 254/5 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - DF 80%    W/W                                                                           

  ì��ƽŹŚŬţ�ƭŚƳ� - Larvin                                                                              ( Bayer CropScience)    

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾſŚưţ�ƹ�ƾƃŹřƺĭ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ƶŞƴě�žĜƿźţ�ƹ�ƵŻƺƣ�ƭźƧ�ƶǀƬƗóŝƺģ�ƶƳřƹźě�ƶŤƀě�ŹřƺŴ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ƩƺƬŰƯ�ƶŤƀě�ŹřƺŴŝƺģ�ƶƳřƹźě�ƽřźŝ�ƹ�ŹŚŤƨƷŹŵ�ƭźĭƺƬǀƧ�Ʀƿ�ŹřŶƤưŝ�ƾƃŚě�ƩƺƬŰƯ�ƶŞƴě�ƵŻƺƣ�ƭźƧ�ƽřźŝ
�ŢŞƀƳ�ƶŝ�ƾƃŚěê�æ�ŢŞƀƳ�ƶŝ�ƶŞƴě�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƢƿźƐŝ�ƶŞƴě�žĜƿźţ�ƽřźŝ���ŹřżƷ�Źŵ�ê�ŹřżƷ�Źŵ���

��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for rats : 66 mg/kg                                                      NOEL : 3 mg/kg 
  ADI: 0/03 mg/kg         Toxicity class WHO( a.i.) : II  ; EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      2023 - 5620                       mg/kg 
   LC50   for  fish:                                         1/21 � 2/55                        mg/lit 
   EC50   for  daphnia:                                      0/053                            mg/lit 
  Moderatsely toxic to bees LD 50 :                      � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�� �

ŢŞŧ�ŲƿŹŚţ��è�æç�ëë�ŢƣƺƯ�ŢŞŧ�ê��ƩŚſ���æì�è�ìç�šŶưŝ�ŶƿŶưţ�è��ƩŚſ��çî�ç�ìë�ŶƿŶưţ���
�šŶưŝè���ƩŚſ�æé�æå�ìì�šŶưŝ�ƶŞƴě�žĜƿźţ�ƶǀƬƗ�è�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��

�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟçæ�ŻƹŹ���
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîé���

Ʈſ�Ʋƿř�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�ƱƺųŻřźŤſř�ƲǀƫƺƧ����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc��
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�hplc 

��



   ˽̂� �

�ƂƧ�ƵźƄů��
�ƱƺŤƯƺǀţ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��thiometon 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ�organophosphate ���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C 6 H 15O2 PS3( 246/3 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 25%   W/V                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Ekatin                                                                                                  ( Novartis )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�ƂƧ�ƵźƄůó�ƾŝŚŴŤƳř�ƹ�ƾŝŸū��� �
ç��ƝźƈƯ�ŵŹřƺƯ����žĜƿźţ�ƶǀƬƗó�ƶŤƃ�ó�ƶŞƴě�Ʀƴſ�ƹ�żŞſ�Ʋſ�ó�ęŚţ�ƾƫźƧ�ƪƣŚƳ�ƥźŬƳŻ�ƹ�żŞſ�ƥźŬƳŻ���ŹŶƴƜģ�ƶŤƃ�ƹ

�ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ƽŚƷ�ƶŤƃóŚƿƺſ�ƵŶƴƨƯ�šřźƄů�źƿŚſ�ƹ�ŚƷ�žĜƿźţ�ƹ�ŚƷ�ƶŤƃ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ� ��Ʊřżǀưŝ�ƾƃŚě�ƩƺƬŰƯæ� Śţ�ê�æ�ŹŚŤƨƷ� Źŵ�źŤǀƫ����Żƹŵ�źŝřźŝ�ƶŞƴě�żŞſ�Ʋſ�ƶƬưů�šŶƃ�ŵŹƺƯ�Źŵ�ƎƤƟ
�ŵƺƃ�ƾƯ�ƶǀƇƺţ�ƾƫƺưƘƯ�����

��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for rats : 73 � 136  mg/kg                                               NOEL : 2/5 mg/kg 
  ADI: 0/003 mg/kg       Toxicity class WHO( a.i.) : Ib  ; EPA( form.) : III��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                        46 - 95                        mg/kg 
   LC50   for  fish:( 96 h )                               8 � 13/2                       mg/lit 
   EC50   for  daphnia: ( 24 h )                           8/2                          mg/lit 
  Toxic to bees   LD 50 :                                     0/56                         microg /bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  T , R 25 | Xn , R 21� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

ưſ�Ʋƿźųō�ƶƬƇŚƟĜ��ƝźƈƯ�Ʊřżǀưŝ�ƶŤƀŝ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚ��ƩƺƈŰƯ�ƕƺƳ�ƹ�ƾưǀƬƣř�Ǝƿřźƃ�ç�Śţ�è�ƶŤƠƷ���
�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��i.r . spectroscopy / glc 

Ŭţ�ƁƹŹ�ƵŶƳŚưǀƣŚŝ�ƶƿż��glc 

��



   ˾˹� �

�ƂƧ�ƵźƄů��
�ŶƿŚſř�ƽřŹŵ���žǀƬǀſ�Źŵƺě���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��dryacide  

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ���ƮƔƴƯŚƳ�žǀƬǀſ�šŚŞǀƧźţ�Żř��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� SiO2                                                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�������������������������������������������������������������������������������íå��P�žǀƬǀſ�ŽŚſř�źŝ����� 

 ì��ƽŹŚŬţ�ƭŚƳ� - Dryacide                                                                                                                 � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾſŚưţ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ���šŚŝƺŞů�ƶƐƤƳ�ŹŚƸģ�Ʀſƺſ�ƹ�ƭŶƴĭ�ƦƄĜƃ�ƶǀƬƗ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ����ƵŶƃ�ƾƳƺƠƗ�ŶƋ�šǇƺƈŰƯ�ƱƹŹŵ�šřźƄů�ŢƧźů�ƭŚĮƴƷ�Źŵƺě�Ʋƿř�ƱŶŝ�ƒƟŚŰƯ�ƶƿǇ�Śŝ�ŽŚưţ�ƲưƋ�
�ŹƺƐŝ�šǇƺƈŰƯ�ŶƿŚŝ�řŸƫ���ŵƹźŝ�Ʋǀŝ�Żř�ƱŶŝ�śō�Ʊŵřŵ�Ţſŵ�Żř�Śŝ�ƵźƄů�ŵƺƃ�ƾƯ�ŦƗŚŝ�ƹ�ƵŵƺưƳ�śŸū�ŵƺŴŝ�řŹ�Ʊō�šŚƟō

�Żř�źŤưƧ�ŢŝƺƏŹ�Śŝ�ƹ�Ţųřƺƴƨƿæç���ŶƳƺƃ�ƶŤƄƛō�Źŵƺě�ƶŝ���ƎſƺŤƯ�ƾĭŵƺƫō�ƽřźŝkg�æ�ŶƿŶƃ�ƾĭŵƺƫō�ƽřźŝ�ƹ�kg�ç�ƶŝ�
�ƩƺƈŰƯ�Ʋţ�źƷ�ŌřŻř��

Ţǀưſ�
�ƱřŹŶƳŚŤƀě��

 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                     ----                       mg/kg 
   LC50   for  fish:                                        ----                       mg/lit 
   EC50   for  daphnia:                                 ----                      mg/lit 
                  Bees  LD 50 :                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��ì�í�ìå�ƹ�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�æí�é�ìê�šŶưŝ�ŶƿŶưţ�è�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì���

šŚƔůǈƯ��

řŵ�ƾƧřŹƺų�ƝźƈƯ�ƶƧ�ƾƿŚƷ�ƶƳřŵ�ƽƹŹ�źŝ�ƝźƈƯ�Żřŵƺƃ�śŚƴŤūř�ŵŹ���
�Ţſř�ƾƨƿżǀƟ�ƵŶƿŶě�Ʀƿ�ƽŚƴŞƯ�źŝ�Ʊō�ŵźƨƬưƗ�ƹ�Ţſř�ƾưſ�źǀƛ�ŜǀƧźţ�Ʋƿř���

�ƽřŹřŵ�ŶƿŚſř�ƽřŹŵí��clay�ƹ�ç���ƹ�ŢŝƺƏŹæå���Ţſř�ƩĥŚƨǀƬǀſ�Ƃƃƺě���
��

��



   ˾˺� �

�ƂƧ�ƵźƄů��
�ƲƿźŤƯŚŤƫŵ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��deltamethrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid��
é��Śſ�ƾƿŚǀưǀƃ�ƱŚưŤų���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C22 H 19 Br 2 NO3 ( 505 /2 )                                                                    

     ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 2/5% W/V , Tablet %2/5                                                  

    ì��ƽŹŚŬţ�ƭŚƳ� - Decis                                                                               ( Bayer CropScience)    

  � �
æ��źǀŧŀŚţ�ƵƺŰƳ���źŧǇř�Ɩƿźſ�ŹŚǀƀŝ�ƹ�ƦǀưŤƀǀſ�źǀƛ���ƾſŚưţ����ƾƃŹřƺĭ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ�� �ƨƫ� ŻƺƴǀƯ�ƶǀƬƗŵƹźěƹ�ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ŵźĭ�ƶƳŶƴƣ� ŹŶƴƜģ�ƽŚǀ���Ʋſ�ƵŹƺě�ƩźŤƴƧ�ƹ� ƵŻŹŚŞƯ�

ƭŶƴĭ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�ç��EC���ŢŞƀƳ�ƶŝ�ƾƃŚě�ƩƺƬŰƯ�ê�å�Ʀƿ�ƝźƈƯ�ƹ�ŵźĭ�ƶƨƫ�ŻƺƴǀƯ�ƽřźŝ�ƾţŹŚŬţ�ƭźƟ�Żř�ŹřżƷ�Źŵ�
ŵƹźě�ƽřźŝ� ŹŚŤƨƷ� Źŵ�źŤǀƫƳ�ŢŞƀƳ�ƶŝ�ƾƃŚě�ƩƺƬŰƯ�Ŷƴƣ� ŹŶƴƜģ�ƽŚǀcc�èåå�ƽřźŝ� ŹŚŤƨƷ� Źŵ��Ʋſ�ƵŹƺě�ƩźŤƴƧ� ƹ� ƵŻŹŚŞƯ

�ƭŶƴĭæêŹŚŤƨƷ�Źŵ�ŵŶƗ��ƱƺǀſǇƺƯźƟ�Żř�ê�ç��Tablet�ó��ƭŶƴĭ�Ʋſ�ƩźŤƴƧ�ƹ�ƵŻŹŚŞƯ�ƽřźŝ��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for rats : 135 � 5000  mg/kg                                             NOEL : 2/1 mg/kg 
  ADI: 0/01 mg/kg    Toxicity class WHO( a.i.) : Ib  ; EPA( form.) : II��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      4640 - 8039                      mg/kg 
   LC50   for  fish: ( 96 h )                               > 0/00091                         mg/lit 
   EC50   for  daphnia: ( 48 h )                         0/0035                          mg/lit 
  Toxic to bees                                                     0/05                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  T ; R 23 / 25 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��
èå�ææ�êë�ó�æé�í�íå�ƭŶƴĭ�Ʋſ�ƩźŤƴƧ�����ŢƣƺƯ�ƶǀƫƹř�ŢŞŧ���ŢƿŚƜƫ�ŶƿŶưţíê���
æå�ææ�íé�šŶƯ�ƶŝ�žǀſŵ�ƅźƣ�ŢƣƺƯ�ŢŞŧ�è�ƭŶƴĭ�Ʋſ�ƩźŤƴƧ�ƽřźŝ�ƩŚſ���

šŚƔůǈƯ��

�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟ��è�ŻƹŹ���
�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶů îí���

ţ�ƁƹŹ�ƩƺƈŰƯ�ƶƿżŬ��lc�ƶƘƃř�ƶƬǀſƹ�ƶŝ�U.V���
żŬţ�ƁƹŹƿ��ƵŶƳŚưǀƣŚŝ�ƶ��glcŹƺŤƨţŵ�Ǝſƺţ����ECD�(IARC ref 53 , class 3 )  



   ˾˻� �

�ƂƧ�ƵźƄů��
�ŶǀƯōƺƫƺţ�ƪǀţř�ƽŵ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� diethyltoluamide 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��toluamide��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
 
 
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H17 NO ( 191/3 )                                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - A                                                                                               

 ì��ƽŹŚŬţ�ƭŚƳ� - Off                                                                                                                             � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƵźƄů�ƖƟřŵ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳŚų�ƽŚƷ�ƂƧ�ƵźƄů�ƽźĜſř�Źŵ�ƝźƈƯ�ŵŹƺƯ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ŹřŶƤƯ�ƝźƈƯ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 2000  mg/kg                                                       
  ADI: --- mg/kg     Toxicity class WHO( a.i.) :            ; EPA ( form.): III��

������������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
   LD50   for  birds :                                                            mg/kg 
   LC50   for  fish:                                                                mg/lit 
   EC50   for  daphnia:                                                        mg/lit 
                 Bees  LD 50 :                                                      microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

��
��
��
��
� �

��



   ˾˼� �

�ƂƧ�ƵźƄů��
�ƱƺƴƿŻŚƿŵ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� diazinon 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��organophosphate 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H21 N2O3 PS( 304/3 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 20 ,25 , 60%   WP 40%, O10% , D20% ,G2 ,5 ,10% TC , 

SC30%    ì��ƽŹŚŬţ�ƭŚƳ� - Basudin , Diacap                                                                               ( 

Syngenta )   � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƀƠƴţ�ƹ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ���WP���ŹƺĮƳř�Źřƺų�ƶƃƺų�ƹ�ƾŝǈĭ�ƹ�Ŝǀſ�ƾƯƺƏźųźſ�ƹ�ƾŝǈĭ�žĮƯ�ƹ�Ŝǀſ�ƭźƧ�Śŝ�ƵŻŹŚŞƯ�ŢƸū�

���ũŚƧ�Źřƺų�ƶƳřƺūèå��SC�ƽźſƺſ�ƶǀƬƗ�ó�ECŞƯ�ŢƸū���Ŝǀſ�ƭźƧ�Śŝ�ƵŻŹŚ���ƾŝǈĭ�ƪǀƀě���šŚŞƧźƯ�ƹ�ƶŤƀě�ƽŚƸƨƄĜƃ�
�ŹŶƴƜģ�šŚƟō�ƹ�šǈǀŴƳ�ƹó�ƩƺƳřźĭ�æå�����ŪƳźŝ�Źřƺų�ƶƣŚſ�ƭźƧ�ƶǀƬƗ���� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ŪƳźŝ�Źřƺų�ƶƣŚſ�ƭźƧ�ƶǀƬƗç�šǈǀŴƳ�ƽřźŝ���ŹŚŤƨƷ�Źŵ�źŤǀƫ�ê�æ�Śţ�ç�Ŷƴƣ�ŹŶƴƜģ�ƽřźŝ���źŤǀƫ�æ�Śţ�ê�æ�
Źŵ�ƶƄƿŹ�ŶǀƠſ�ƭźƧ�ƶǀƬƗ�źŤǀƫ�ƾƬĮƴū�ƱŚŤųŹŵ�ƹ�ƵƺǀƯ�ƱŚŤųè�Śţ�ê�è�ƪǀƀě�ƹ�ƵƺǀƯ�ƱŚŤųŹŵ�ƶŤƃ�ƹ�ƶƀǀƫ�ƶǀƬƗ���źŤǀƫ�

�ƩƺƬŰƯ�šŚŞƧźƯ�ƹ�ƶŤƀě�ƦƄĜƃ�ƹ�ƺƯ�žĜƿźţ�ƹ�ƾŝǈĭæ�Żř�ŹřżƷ�Źŵ�ëå��EC�ŪƳźŝ�ƽřźŝ���kgæê�ƩƺƳřźĭ�æå����èå��SC���
cc�æåå�Źŵ�ê�śō�źŤǀƫ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 1250  mg/kg                                              NOEL : ( 2y ) 0/06 
mg/kg 
  ADI: 0/002 mg/kg      Toxicity class WHO( a.i.) : II  ;  EPA ( form.): III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      2/7 � 4/3                        mg/kg 
   LC50   for  fish:( 96 h )                              2/6 � 23/4                      mg/lit 
   EC50   for  daphnia: ( 48 )                              0/96                          microg /lit        
                  Toxic to bees :         � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   Xn ; R 22 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì���èå��SC���çé�î�ìë�šŶưŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ���

šŚƔůǈƯ��

�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵîê����
�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�ƱŚƯŻ�Ʋƿźųō�ƶƬƇŚƟ�ƪƣřŶůæå�ŻƹŹ���

�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���
ř� źƧŷ� ƪŝŚƣ� ƱƺƴƿŻŚƿŵ� šŹƺƈŝ� ęŚƧŚƿŵ� ƪƯŚƧ� ƱƺǀſǇƺƯźƟ� Ţſèå� ��������������ƹ� ŶƃŚŝ� ƾƯ� ƱƺǀƀƳŚĜſƺſ� ƩƺƀĜƧƹźƨǀƯ

Oral LD50�� �Żř�Ƃǀŝ�ƁƺƯ�ƽřźŝ�ƱƺǀſǇƺƯźƟ�Ʋƿřmg/kg�èååå�Ţſř����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�ƖƬǀſƹ�ƶŝ�FID���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�Ǝſƺţ�FPD , TID�Śƿ�tlc , MCD����ƺţŚƯƹźƧ�ƾƟřźĭ��

��



   ˾˽� �

�ƂƧ�ƵźƄů��
�ƱƹŹƹżƴŝƺƬƠƿŵ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��diflubenzuron 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ�� benzoylurea  

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H9CLF 2N2O2 ( 310/7)                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�- WP25%  W/W , ODC 45%  W/W (oil dispersible concentrate 

)  ì��ƽŹŚŬţ�ƭŚƳ� - Dimilin ( 450 ODC )                                                                             ( Duphar ) 

  � �
æ��ŀŚţ�ƵƺŰƳ�źǀŧ���ƵźƄů�ŶƃŹ�ƵŶƴƴƧ�ƮǀƔƴţ���ƾſŚưţ�ƹ�ƾƃŹřƺĭ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů( IGR ) 

ç��ƝźƈƯ�ŵŹřƺƯ����ƍƺƬŝƹ�ƱƹŹŚƳ�ŹřƺŴĭźŝ�ƹ�ũŚƧ�Źřƺų�ƶƳřƺū�ƹ�ƾƬĮƴū�ŹŚŬƃř�ŹƺūŚƳ�ƝŚŝ�ƮƄƿźŝř�ƹ�ƾƿǈƏ�ƭŵ�ƶƳřƹźě�ƶǀƬƗ
ſ�ŵźĭ�ƶƨƫ�ŻƺƴǀƯ�ƶǀƬƗ�ƹ�źŝƺƴƇ�ƩŚĮƴģ�ƭŵ�ƶƳřƹźě�ƹ�ũŚƧŹřƺų�ƶƳřƹźě�ƹǀſǇƺƯźƟ���Ŝ�Ʊƺǀéê��ODC�ƁƹŹ�ƶŝ�ULV�

�ƾƄƧřźƯ�ŲƬƯ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝó�çê��WP�ó�Ʊřƺū�ƱŚŤųŹŵ�ƶƳřżų�Źŵ�šŚŞƧźƯ�ŻƺƴǀƯ�ƶƳřƹźě�ƶǀƬƗ���è�Śţ�ê�ƩŚſ�����
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ� �çê��WP�ŢŞƀƳ�ƶŝ�Ŝǀſ�īźŝ�ŵźĭ�ƶƨƫ� ŻƺƴǀƯ�ƶǀƬƗ�ê�åŹřżƷ�Źŵ�� ��éê��ODC�Ɓƹźŝ�ULV�ƶŝ�
�ŢŞƀƳcc�çååźƯ�ŲƬƯ�ƽŚƷ�ƵŹƺě�ƶǀƬƗ�ŹŚŤƨƷŹ�ŵ��ƾƳŚǀƜƏ�źǀƛ�ŢƫŚů�Źŵ�ƾƄƧř���

çê��WP�šŚŞƧźƯ�ŻƺƴǀƯ�ƶǀƬƗ�êå�ƭźĭ���èåå�Źŵ�ƲƛƹŹ�źŤǀƫ�ƾƬǀƯ�æåå�ƾƃŚĜưſ�ŢŝƺƳ�ƹŵ�Źŵ�śō�źŤǀƫ��ƶŝ�ƶƬƇŚƟæå�ŻƹŹ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : > 4640  mg/kg                                               NOEL : 40 mg/kg 
diet 
  ADI: 0/02 mg/kg     Toxicity class WHO( a.i.) : U 5  ;  EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 4640                         mg/kg 
   LC50   for  fish: ( 96 h)                            135 � 140                       mg/lit 
   EC50   for  daphnia:                                 0/0071                           mg/lit 
  Not toxic to bees  LD 50 :                          > 100                             microg/bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
éê��ODC���çí�ì�ìë�Śţ�ŶƿŶưţ�çî�æç�ìî����çê��WP�ŢƿŚƜƫ�ŶƿŶưţ�íê�����Ŝǀſ�īźŝ�ŵźĭ�ƶƨƫ�ŻƺƴǀƯ�ƶǀƬƗ�Ʈŗřŵ�ŢŞŧ
�Źŵçí�ì�ìë�Źŵ�Ʈŗřŵ�ŢŞŧ�ƾƬĮƴū�šŚƟō�ƶǀƬƗ�ƹ�æé�ê�ëé�ƹ�æí�é�íå�ŢƿŚƜƫ�ŶƿŶưţ�šŚŞƧźƯ�ŻƺƴǀƯ�ƽřźŝ�ŢƣƺƯ�ŢŞŧ�íë�� �

šŚƔůǈƯ��

ū�Śŝ�Ʈſ�Ʋƿřźŧř�ƩƺƨǀţƺƧ�ƪǀƨƄţ�Źŵ�ƲǀŤǀƧ�żŤƴſ�Żř�ƽźǀĭƺƬƨǀţƺƧ�ƶƧ�ƾƬůřźƯ�ƭŚưţ�Źŵ�ƹ�ŵŹřŵ��ƵźƄů�ƱŶŝ�Źŵ�ŶƿŶū�Ʃƺ
��ŵƺƃ�ƾƯ�źƷŚƓ��ŵŻŚſ�ƾƯ�ŹŚƨƃō�řŹ�ŵƺų�źŧř�����ƽƹŹ�řŸƫ���Ţſř�ƵŚǀĭ�ŢƟŚŝ�Źŵ�ƽŷƺƠƳ�ƹ�ƦǀưŤƀǀſ�ŢǀƇŚų�ŶƣŚƟ�Ʈſ�Ʋƿř

�ŶƃŚŝ�ƾƯ�źǀŧŀŚţ�ƾŝ�ƵŶƴƨƯ�šřźƄů���
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��rplc��
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc�Śƿ�glc�� �



   ˾˾� �

��
�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů��

�ŽƹƹźƬƨƿŵ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��dichlorvos  

ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ��organophosphate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C4 H7 CL2 O4P ( 221 )                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 50%   W/V                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Dedevap - DDVP                                                                ( Bayer CropScience)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƽŷƺƠƳ�ƹ�ƾƴǀųŶţ�ƹ�ƾƃŹřƺĭ�ƾſŚưţ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ŚƷ�ƶŤƃ�ƶǀƬƗó�žĜƿźţ�ó�ƦƬƀƗ�ó�żǀƫŚū�ƹ�ŚƸƿżŞſ�ŶǀƠſ�žĮƯ���
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ� ��ƵƺǀƯ�ƱŚŤųŹŵæ�Śţ�ç�ƽŹŚƨƿŚģ���ŹřżƷ�Źŵ��šŚū�ƾƠǀƇ�ƹê�å�Śţ�æ�ŹřżƷ�Źŵ����ƽŹŚƧ�ƽżŞſ�Źŵê�æ�Śţ�ç�
�Żř�ŹřżƷŹŵêå��EC���

�źƷ�ƽřźŝ�ŚƷ�ƶƳŚŴƬĭ�Źŵæåå��ƮŬů�ŜƘƨƯ�źŤƯ���ŹřŶƤƯ�í�Żř�ŜƘƨƯ�źŤƯ�ƾŤƳŚſ�êå��EC�Ţſř�ƾƟŚƧ��� �
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for rats : 50  mg/kg                                                      NOEL : 10  mg/kg 
  ADI: 0/004 mg/kg   Toxicity class WHO( a.i.) : Ib  ;  EPA( form.) : I��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                         24                             mg/kg 
   LC50   for  fish: ( 96 h )                           200 � 450                       mg/lit 
   LC50   for  daphnia: ( 48 h )                        19                             mg/lit 
  Toxic to bees LD 50 :                                   0/29                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   T + ; R 26 | T ; R 24 / 25 , R 43 | N � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîì����
ŵŹřŵ�Źřźƣ�ƥŚƳźƐų�ŹŚǀƀŝ�Ƶƹźĭ�Źŵ�Ʈſ�Ʋƿř��

�ŵŹřŵ�ƾĮƳŚų�ƽŚƸƄƧ�ƵźƄů�Źŵ�ƝźƈƯ�ŢǀƗƺƴưƯ�ƹ�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř��řƺƳř�ƾƌƘŝ�ƽƹŹ�źŝ�ƕ
�ŵŹřŵ�ƽŻƺſ�ƵŚǀĭ�ŢǀƇŚų�ƽŵƹƹřŵ�ƽŚƸƬĭ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glcŹƺŤƨţŵ�Ǝſƺţ�FID��
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�� �

��



   ˾˿� �

��ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů��
�šřƺŤưƿŵ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� dimethoate 

ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ��organophosphate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
��
��
��
��
�ê�źƟ��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯ�� C 5 H12 NO3 PS2 ( 229/2 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 40% W/V                                                                               

  ì��ƽŹŚŬţ�ƭŚƳ� - Roxion � Rogor                                                                                        ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�ƂƧ�ƵźƄůó�ƾƃŹřƺĭ�ƹ�ƾſŚưţ���
ç��ƝźƈƯ�ŵŹřƺƯ����šǈƛ�ƾưſ�ƶŤƃ�ƹ�ƾƫƺưƘƯ�żŞſ�ƶŤƃ�ƶǀƬƗ��Şƴě�żŞſ�ƵźŬƳŻ�ƶǀƬƗ�żŞſ�ƥźŬƳŻ���ƶ���ęŚţ�ƾƫźƧ�ƪƣŚƳ��

�ŹŶƴƜģ�ƶŤƃ�ƹ�ƽźǀſŵźſ�şƺǀƯ�ƱŚŤųŹŵ�ƽŚƸƨƄĜƃ��ó�Śƿƺſ�ƵŶƴƨƯ�šřźƄů�źƿŚſ�ƹ�žĜƿźţ� ��ŚƷ�ƶŤƃ�ó�ƶƣŚſ�ŶţŚưƳ�
�ƶŬƳƺƿ��

��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŹřżƷ�Źŵ�Ʀƿ�ƱřżǀƯ�ƶŝ�ƾƃŚě�ƩƺƬŰƯ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 387  mg/kg                                     NOEL ( 2y) : 0/23 mg/kg daily 
  ADI: 0/002 mg/kg    Toxicity class WHO( a.i.) : II  ;   EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      10/5                           mg/kg 
   LC50   for  fish: ( 96 h )                        17/6 � 24/5                    mg/lit 
   EC50   for  daphnia: ( 48 h )                        2                            mg/lit 
  Toxic to bees     LD 50 :                             0/15                            microg/bee                � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn ; R 21 / 22 | R 48 / 22� �

ŢŞŧ�ŲƿŹŚţ��ë�í�éî��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����
�ŢƟō�ƕƺƳ�ƹ�ƾưǀƬƣř�Ǝƿřźƃ�ƶŝ�ƶŤƀŝ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟ�ƪƣřŶůçæ�ó�æé�ŻƹŹ���

�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

Ź�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�Ɓƹ��glc 

��
��



   ˾̀� �

�ƂƧ�ƵźƄů��
�ƲƿźŤƯźĜƿŚſ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��cypermethrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C22 H9 CL2 NO3 ( 416/3 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 40%   W/V                                                                             

  ì��ƽŹŚŬţ�ƭŚƳ� - Ripcord                                                                                                      ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����źŧř�Śŝ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄůř�ƵŶƃ�ƾƃŚĜưſ�ƵŚǀĭ�ƽƹŹ�ƾƿŚƤŝ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳŚų�ƂƧ�ƵźƄů�ƽŚƷ�ƽźĜſř�Źŵ�ƵŵŚƠŤſřŵŹƺƯ�ƶŞƴě�ƹ�Ŝǀſ�ƵŶƳƺū�šřźƄů�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���
��

�Ţǀưſ
ŹŶƳŚŤƀě�Ʊř��

��
  Acute oral LD50 for rats : 250 � 4150  mg/kg                                     NOEL ( 2y ) : 7/5 
mg/kg 
  ADI: 0/05 mg/kg    Toxicity class WHO( a.i.) : II  ;  EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      2000 - 10000                     mg/kg 
   LC50   for  fish: ( 96 h )                               0/00069                         mg/lit 
   EC50   for  daphnia:  ( 48 h )                      0/00015                         mg/lit 
  * Highly toxic to bees LD 50 :                       0/035                          microg/bee ��

� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
  Xn ; R 20 / 33 | R 43 | N ; R 50 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê���źƯƹżƿř�ƅƺƬų�ŶƇŹŵ�ƶƧžǀſ�ƪƣřŶů�éå���źŨƧřŶů�ƹëå���Ţſř��
�Ţſř�žƳřźţ�ƹ�žǀſ�źƯƹżƿř�ƹŵ�šŹƺƈŝ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�hplc 

ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc�ŹƺŤƨţŵ�Śŝ�ECD 

��



   ˾́� �

�ƂƧ�ƵźƄů��
�ƲƿźţƺƬƠƿŚſ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��cyfluthrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C22 H18 CL 2FNO3 ( 434/3 )                                                                   

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  -  WP10%   W/W                                                                           

    ì��ƽŹŚŬţ�ƭŚƳ� - Solfac                                                                                ( Bayer CropScience)  

  � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƾƿŚƤŝř�ŢǀƫŚƘƟ�ƵřźưƸŝ�Ɩƿźſ�ƾŤŝźƋ�źŧř�Śŝ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ƹ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ�����ƽźſƺſ�Śŝ�ƵŻŹŚŞƯ�ŢƸū���ƾĮƳŚų���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŢŞƀƳ�ƶŝ�ƾƃŚě�ƩƺƬŰƯçå�Źŵ�ƭźĭ�êśō�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 500 mg/kg                                                 NOEL( 2y ) : 50 mg/kg 
  ADI: 0/02 mg/kg     Toxicity class WHO( a.i.) : II  ; EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 2000                      mg/kg 
   LC50   for  fish:                                        0/0006                        mg/lit 
   EC50   for  daphnia:                                0/00016                       mg/lit 
  * Toxic to bees  LD 50 :                                ---                         microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  T + ; R 28 | T ; R 23 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��çê�í�ìæ�šŶưŝ�ŢƣƺƯ�ŢŞŧ�è�ƹ�ƩŚſ�çå�æç�ìê�šŶưŝ�ŶƿŶưţ�è�ƩŚſ���

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶů920 gr/ kg�ŢƠū�ŹŚƸģ�Żř�ƾƏƺƬŴƯ���enantiomers�ƕƺƳ�Żř�diastereoisomeric������
IV , III , II. I� � ƪƯŚƃ ����( IV 21 � 25  , III 32 � 36% , II 17 � 21% , I 23 � 27% 

��ƵŶƳŚưǀƣŚŝ�ƹ�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ŢŞƀƳ�ƲǀǀƘţ�ƶƤƿźƏhplc : diastereoisomer�ŹƺŤƨţŵ�Śŝ�UV 

��



   ˾̂� �

�ƂƧ�ƶƴƧ����ƂƧ�ƵźƄů��
�ƱƹŹƺƀƧƺƴƟƺƬƟ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� flufenoxuron 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��benzoylurea���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C21 H 11 CL F 6 N2O3 ( 488/8 )                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - DC 5% W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Cascade                                                                                                   ( BASF )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƂƧ�ƵźƄůóƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƂƧ�ƶƴƧ���
ç��ŵŹřƺƯ��ƝźƈƯ���ƶŤƀě�ƪǀƀě�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŹřŶƤƯ�ƶŝê�å�ƶŤƀě�ƪǀƀě�ƶǀƬƗ�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : >3000  mg/kg                                      NOEL ( 2 y ) : 50 mg/kg 
diet 
  ADI: 0/025  mg/kg    Toxicity class WHO( a.i.) : U  ; EPA ( form.): III��

 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 2000                           mg/kg 
   LC50   for  fish: ( 96 h )                             > 4/9                            mg/lit 
   EC50   for  daphnia: ( 48 h )                       0/04                            mg/lit 
                     Bees LD 50 :                             > 109/1                          microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
æì�ì�ìé�šŶưŝ�è���ƩŚſ�çë�ææ�ìì�ŶƿŶưţ��šŶưŝè�ƩŚſ���

�ŢƿŚƜƫ�ƶŤƀě�ƪǀƀě�ƶǀƬƗíì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����
�ŲƿŹŚţ�Źŵæî�æç�íæ�Ŷƿŵźĭ�ƺƜƫ�ƶƴƧ�ƶǀƬƗ�ƵŻŹŚŞƯ�Źŵ�Ʈſ�Ʋƿř�ŢŞŧ����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��lc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc� �
��



   ˿˹� �

�ƂƧ�ƶƴƧ���ƂƧ�ƵźƄů��
�ƲƿźţŚěƹźě�ƲƟ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� fenpropathrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C22 H23 NO3 ( 349/4 )                                                                           ë�

�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10%     W/W                                                                            

 ì��ƽŹŚŬţ�ƭŚƳ� - Danitol                                                                                                 ( Sumitomo ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ĭ�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄůƵŶƴƴƧŹƹŵ�ƹ�ƾſŚưţ�ƹ�ƾƃŹřƺ��
ç��ƝźƈƯ�ŵŹřƺƯ����Ţſř�ƵŶǀſŹ�ŢŞŧ�ƶŝ�ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŢŞƀƳ�ƶŝ�ƾƃŚě�ƩƺƬŰƯç�ƾţŹŚŬţ�ƱƺǀſǇƺƯźƟ�Żř�ŹřżƷŹŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 70/6  mg/kg                                                      NOEL : --- mg/kg 
  ADI: 0/03 mg/kg     Toxicity class WHO( a.i.): II    ; EPA ( form.): II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      1089 � 10000                        mg/kg 
   LC50   for  fish: ( 48 h )                               0/000195                           mg/lit 
                     � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æî�æç�ëé�ŢŞŧ�è�ƹ�ƶƫŚſ�æî�æç�ëî�ŢŞŧ�ç�ƹ�ƶƫŚſ�æî�æç�ìæ�Ʈŗřŵ�ŢŞŧ���

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glcŚƿ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�ECD 

� �
��



   ˿˺� �

�ƂƧ�ƶƴƧ���ƂƧ�ƵźƄů��
�Ţƿźƫřƹ�ƲƟ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� fenvalerate 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C25 H22 CLNO3 ( 419/9 )                                                                         

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 20%     W/W                                                                         

    ì��ƽŹŚŬţ�ƭŚƳ� - Sumicidin                                                                                           ( Sumitomo 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƾƄƧ�ƶƴƧ�ŢǀƇŚų�ƾưƧ�ƹ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ���ŵƹźě�ƶǀƬƗƳ�ƵƺǀƯ�ƱŚŤųŹŵ�ŵźĭ�ƶƨƫ�ŻƺƴǀƯ���Ŷƴƣ�ŹŶƴƜģ�ƽŚǀ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ� �ě�Śŝ�ƵŻŹŚŞƯ�ƽřźŝŵƹźƳ�Żř�ƵŵŚƠŤſř�ƾƃŚě�ƩƺƬŰƯ� Śŝ�Ŷƴƣ�ŹŶƴƜģ�ƽŚǀæ�Źŵ�ƾţŹŚŬţ�ƱƺǀſǇƺƯźƟ�Żř�źŤǀƫ�
�Żƹŵ�Śŝ�ƾƃŚě�ƩƺƬŰƯ�ŵźĭ�ƶƨƫ�ŻƺƴǀƯ�ƽřźŝ�ŹŚŤƨƷê�å�ƾţŹŚŬţ�ƱƺǀſǇƺƯźƟ�Żř�ŹřżƷ�Źŵ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 451 mg/kg                                                 NOEL (2y ) : 250  
mg/kg 
  ADI: 0/02 mg/kg    Toxicity class WHO( a.i.) : II  ; EPA ( form.): II��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      1600 � 10000                        mg/kg 
   LC50   for  fish: ( 96 h )                                0/0036                            mg/lit 
   * Toxic to bees LD 50 :                                  0/23                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çê�é�êì���

šŚƔůǈƯ��

ƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶů�ƩŚƨǀæ�îç����ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƣ�æé�ŻƹŹ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�ECD 

�ŵƺƃ�śŚƴŤūř�ľřŶū�Ʈſ�Ʋƿř�Śŝ�ƾŝō�ƖŝŚƴƯ�ƱŵƺưƳ�Ƶŵƺƫō�Żř�Ţſř�ƥŚƳźƐų�ƵŵŚƘƫř�ơƺƟ�ƪƀƗ�ŹƺŞƳŻ�ƹ�ƱŚƿżŝō�ƽřźŝ�Ʈſ�Ʋƿř� �
��



   ˿˻� �

�ƂƧ�ƵźƄů��
�šōƺŤƴƟ���

�ƭŚƳ�šŚƈŴƄƯ�ƹ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� phenthoate 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��organophosphate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
 
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H17 O4 PS 2 ( 320/4 )                                                                        

 ë�Şŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�Ţ�  - EC 50% ,  WP40%  ,  O 50%                                                    

       ì��ƽŹŚŬţ�ƭŚƳ� - Cidial                                                                                                         ( 

Isagro ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ���ŵƹźě�ƶǀƬƗƳŚƿƺſ�ƽźƈƯ�ŹřƺŴĭźŝ�ƹ�Ŷƴƣ�ŹŶƴƜģ�ƽŚǀ��
�� �ƹ�ŵźŝŹŚƧ��

ƺţƶǀƇ��è��ƝźƈƯ�ŹřŶƤƯ��ŵƹźě�ƽřźŝƳ�Ʊřżǀưŝ�ƾƃŚě�ƩƺƬŰƯ�ƽŚǀè�Ʊřżǀưŝ�ƾƃŚě�ƩƺƬŰƯ�ƽźƈƯ�ŹřƺŴĭźŝ�ƽřźŝ���ŹŚŤƨƷ�Źŵ�źŤǀƫ�ç�
ŹŚŤƨƷ�Źŵ�źŤǀƫ��

��
�Ţǀưſ

ŚŤƀě�ƱřŹŶƳ��
  Acute oral LD50 for rats : 270 ( male) , 249 ( female )  mg/kg                  
  ADI: 0/003 mg/kg    Toxicity class WHO( a.i.) : II  ; EPA ( form.): II��

��������������� �
�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      218 - 300                       mg/kg 
   LC50   for  fish:                                              2/4                            ppm 
   Toxic to bees  LD 50 :                                  0/306                           microg/bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   Xn ; R 21 / 22 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůîå����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc��
� �



   ˿˼� �

�ƂƧ�ƵźƄů��
�ƱƺǀŤƴƟ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��fenthion 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ�organophosphate ��
é��ſ�ƾƿŚǀưǀƃ�ƱŚưŤųŚ���
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H15 O3 PS 2 ( 278/3 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 50% , WP40% ,  WP 25% , P3% , G5%                           

         ì��ƽŹŚŬţ�ƭŚƳ� - Lebaycid                                                                             ( Bayer 

CropScience)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƀƠƴţ�ƹ�ƾſŚưţ�ƹ�ƾƃŹřƺĭ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����šǈƛ�Ʋſ�ƶǀƬƗó�Źřƺų�ƵƺǀƯ�ƶƳřƹźě�óřƺų�ƶųŚƃźſ�Ʀſƺſ��ƶŤƀě�Źó�ƱƺǀſǇƺƯźƟ�Żř��P 3%�Źŵ�

�ŵŵźĭ�ƾƯ�ƵŵŚƠŤſř�ƾĮƳŚų�ƝŹŚƈƯ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƱřżǀƯ�ƶŝ�ƾƃŚě�ƩƺƬŰƯç�æ�ƱƺǀſǇƺƯźƟ�Żř�ŹŚŤƨƷ�Źŵ�źŤǀƫ�êå��EC�ƾƃŚě�ƩƺƬŰƯ�ƹ�ƭŶƴĭ�Ʋſ�ƽřźŝ�
�Żŵ�Śŝê�æ�ƶŤƀě�ƱŚŤųŹŵ�ƽřźŝ�ŹřżƷ�Źŵ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 250  mg/kg                                                   NOEL : < 5  mg/kg 
  ADI: 0/001 mg/kg     Toxicity class WHO( a.i.) : II ; EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        7/2                           mg/kg 
   LC50   for  fish : ( 96 h )                         0/87 � 2/7                     mg/lit 
   EC50   for  daphnia :( 48 h )                    0/0057                         mg/lit 
  Toxic to bees  LD 50 :                                 0/016                           microg/bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   R 68 | T ; R 23 , R 48 / 25 | Xn � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�Źŵ�ƹçí�ê�êè�G5%   �Ţſř�ƵŶƃ�ŢŞŧ�ŪƳźŝ�Źřƺų�ƶƣŚſ�ƭźƧ�ƶǀƬƗ���

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîé����
�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glcƲŤſř�Ʃǈů�Śŝ� 

ƿżŬţ�ƁƹŹ�ƵŶƳŚưǀƣŚŝ�ƶ��glc� �
��



   ˿˽� �

�ƂƧ�ƵźƄů��
�ƲƿźţƺƴƟ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��phenothrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
��
��
��
��
��
��

�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C23 H26 O3 ( 350/5 )                                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ���������������������������������������������������������������������������æ�å�ƂƧ�ƵźƄů�ƽźĜſř�Źŵ�  - 

ì��ƽŹŚŬţ�ƭŚƳ� - Sumithrin                                                                                            ( Sumitomo ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŶƿŶƃ�ƾĭŶƴƄƧ�źŧř�Śŝ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ŵźǀĭ�ƾƯ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƾĮƳŚų�ƽŚƸƄƧ�ƵźƄů�ƱƺǀſǇƺƯźƟ�Źŵ�Ʈſ�Ʋƿř�ƩŚƨǀƴƨţ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��������
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : > 5000  mg/kg                                                 NOEL : 2500   
mg/kg 
  ADI: 0/07 mg/kg    Toxicity class WHO( a.i.) : U  ;  EPA( form.) : IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                         > 2500                           mg/kg 
   LC50   for  fish: ( 96 h )                                2/7 � 16                        mg/lit 
   EC50   for  daphnia: ( 48 h )                         0/0043                          mg/lit 
  * Toxic to bees  LD 50 :                                     ---                             microg bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��ç�ë�ëë�� �

šŚƔůǈƯ��

�źƯƹżƿř�ƹŵ�Żř�ƾƏƺƬŴƯtrans , cis�ƪƣřŶů�ƱřżǀƯ�Śŝ�îê���Żř�Ƃǀŝ�Śŝìê��žƳřźţźƯƹżƿř��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�Śƿ�glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc �ŹƺŤƨţŵ�Śŝ�ECD 

� �
��



   ˿˾� �

�ƂƧ�ƵźƄů��
�ƱƺǀţƹźŤǀƴƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� fenitrothion 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��organophosphate 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C 3H12 NO5 PS ( 277/2 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 50%                                                                                      

 ì��ƽŹŚŬţ�ƭŚƳ� - Sumithion                                                                                          ( Sumitomo ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� �ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƵźƄů���
ç��ƝźƈƯ�ŵŹřƺƯ����Ʋſ�ƶǀƬƗó�ŲƬƯ�ó�šǈƛ�ƽŚƷ�ƶŤƃ�ó�ŪƳźŝ�Źřƺų�ƶƣŚſ�ƭźƧ�ó�ƶŤƀě�ŹƺĜſƺţŚưƳ�ƪƣŚƳ�Ʋſ�ó�Ʀſƺſ�

�ƶŤƀě�Źřƺų�ƶųŚƃźſó�ƶŬƳƺƿ�ƹ�ƱŚŬƯŵŚŝ�ŲƬƯ�ó�źƨƄǀƳ�ƾƿŚǀſō�ŲƬƯ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ� ��ŢŞƀƳ�ƶŝ�ƾƃŚě�ƩƺƬŰƯ�ƭŶƴĭ�Ʋſ�ƽřźŝç�æƫ��ƱƺǀſǇƺƯźƟ� Żř� ŹŚŤƨƷŹŵ�źŤǀêå��EC�źƿŚſ�ƽřźŝ� ƹ�
�ŵŹřƺƯê�æ�Śƿ�ŹŚŤƨƷŹŵ�źŤǀƫ�ê�æ�Śţ�ç�ƾţŹŚŬţ�ƱƺǀſǇƺƯźƟ�Żř�ŹřżƷ�Źŵ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 1700  mg/kg                                               NOEL( 2y ) : 10 mg/kg 
  ADI: 0/005 mg/kg     Toxicity class WHO( a.i.) : II  ; EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      23/6 - 1190                      mg/kg 
   LC50   for  fish: ( 48 h )                              1/7 � 4/1                        mg/lit 
   EC50   for  daphnia: ( 48 h )                        0/0086                          mg/lit 
  Toxic to bees                                                     ---                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
Ɛų�źEC�� �

  Xn ; R 22 | N ; R 50  , R 53� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîè����
�ƽƹŹ�źŝ�ľřŶƿŶƃ�Ʈſ�Ʋƿřarthropod�Ţſř�ƥŚƳźƐų�ƝŶƷ�źǀƛ�ƽŚƷ�.��

�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc� �
��



   ˿˿� �

�ƂƧ�ƶƴƧ����ƂƧ�ƵźƄů��
ƲƫřŻƺƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��phosalone 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��organophosphate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H15 CLNO4 PS 2 ( 367/8 )                                                                

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 35%   W/V                                                                             

   ì��ƽŹŚŬţ�ƭŚƳ� - Zolone                                                                                  (Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����Śƿƺſ�ƹ�Ŷƴƣ�ŹŶƴƜģ�šŚƟō�ƶǀƬƗó�ƺƫō�ƹ�ƶŝ�ƹ�Ŝǀſ�ƭźƧ�ó��Ŝǀſ�ƹ�ƾŝǈĭ�ƾƯƺƏźųźſ�ƹ�ŹƺŞƳŻ�ƹ�ƪǀƀě�

�ƺƯ�Źřƺų�ƶƃƺų�ƭźƧó�ƺƯ�ƹ�ƶŝ�ƥźŬƳŻ�ó�ƶŤƀě�ŹřƺŴŝƺģ�ƶƳřƹźě�ƹ�ƪǀƀě�ó�ƱřŵźĮŝŚŤƟō�Źřƺų�īźŝ�ó��ƶŬƳƺƿ�ƾƯƺƏźųźſ�
�šŹŷ�šŚƟō-�ƾƴǀƯŻ�Ŝǀſ�ƹŵřźƬƧ�Ʀſƺſ����

��
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ� ��ƱřżǀƯ�ƶŝ�ƾƃŚě�ƩƺƬŰƯç�Śţ�è�Śŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ê�æ�ŹřżƷ�Źŵ�� ��ƶŤƀě�ƪǀƀě�ƽřźŝê�ç�ŹřżƷ�Źŵ����Żř
��ƾţŹŚŬţ�ƩƺƬŰƯèê��EC���

� �
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for rats : 120    mg/kg                                         NOEL( 2 y ) : 2/5  mg/kg 
  ADI: 0/02  mg/kg     Toxicity class WHO( a.i.) : II   ;  EPA ( form.): II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      290 - 2552                       mg/kg 
   LC50   for  fish: ( 96 h )                           0/63 � 2/1                          mg/lit 
   EC50   for  daphnia:                                      0/74                             mg/lit� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   T ; R 25 | Xn ; R 21 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éìƹ�èå�ææ�êå���ƶŤƀě�šŚƟō�Śŝ�ƵŻŹŚŞƯ�ŢƸū�çë�é�êæ�ƝƹźƓ�Źŵ�çê�Ţſř�ƵŶƃ�ŢŞŧ�ƽźŤǀƫ����

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůîè����
�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�hplc 

ƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�ƵŶ��glc 

��



   ˿̀� �

�ƂƧ�ƵźƄů��
ƪǀƳƹźĜǀƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� fipronil 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��fiprole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H4 CL 2F6 N4OS ( 437/2 )                                                                 

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - G 0/2%    W/W                                                                            

    ì��ƽŹŚŬţ�ƭŚƳ� - Regent                                                                                                        (BASF) 

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƃŚĜưſ�ƶƧ�ƾƯŚĮƴƷ�Źŵ�ŜſŚƴƯ�ƾƿŚƤŝř�ƩźŤƴƧ�Śŝ�ƦǀưŤƀǀſ�ľŚŤŞƀƳ���Ɩǀſƹ�ƞǀƏ�Śŝ�ƾſŚưţ�ƂƧ�ƵźƄů

�ŵƺƄǀƯ�ƭŚŬƳř�īźŝ���
ç��ƝźƈƯ�ŵŹřƺƯ����ŪƳźŝ�Źřƺų�ƶƣŚſ�ƭźƧ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�çå�ŹŚŤƨƷ�Źŵ�ƾţŹŚŬţ�ƭźƟ�Żř�ƭźĭƺƬǀƧ���éåƵźŧŒƯ�ƵŵŚƯ�ƭźĭ��ŹŚŤƨƷ�Źŵ����ƾƃŚĜưſ�ŢŝƺƳ�Ʀƿ�ƽřźŝ�ƎƤƟ
�ƩŚſ�Źŵ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 97  mg/kg                                NOEL( 2y ) : 0/5  mg/kg diet 
  ADI: 0/0002   mg/kg    Toxicity class WHO( a.i.) : II  ;  EPA ( form.): II��

�������������� 

ſ�źƿŚſ�Ţǀư
šřŵƺūƺƯ��

��
   LD50   for  birds :                                           11/30 - 2000                       mg/kg 
   LC50   for  fish: ( 96 h )                                     0/085                             mg/lit 
   LC50   for  daphnia: ( 48 h )                             0/019                              mg/lit 
   Highly toxic to bees :  

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��î�î�ìì��ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���ŢƿŚƜƫ�ŶƿŶưţ�íë�� �

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê���
�ƭƺưſ�ƶŝ�ƭƹŚƤƯ�šřźƄů��ƂƧ�ƵźƄůcyclodiene , pyrethroid , carbamate , organophsphate�ƶŝ� ľŚŤŞƀƳ�
ŶƴŤƀƷ�ŽŚƀů�ŜǀƧźţ�Ʋƿř��

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�ƶƘƃř��Śŝ�U.V 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�ECD� �
��



   ˿́� �

�ƂƧ�ƵźƄů��
�ƪƿŹŚŝŹŚƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��carbaryl  

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��carbamate 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C 12 H 11 NO2 ( 201/2 )                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 85%    SC 48%                                                                     

    ì��ƽŹŚŬţ�ƭŚƳ� - Sevin � Sevimol                                                                  ( Bayer 

CropScience)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�ŢǀƇŚų�ƾưƧ�Śŝ�ƾƃŹřƺĭ�ƾſŚưţ�ƂƧ�ƵźƄů- �ƞǀƘƋ�ƵŶƴƴƧ�ŢƘƳŚưƯ�cholinesterase 

ç�ƺƯ��ƝźƈƯ�ŵŹř���Ŷƴƣ�ŹŶƴƜģ�ƹ�ƶŞƴě�šǈǀŴƳ�ƹ�ŪƳźŝ�šŚƟō�ƶǀƬƗó�ƾƬĮƴū�ŹŚŬƃř�ƹ�šŚŞƧźƯ�ƽŚƸƨƀǀƫ�ó�ƵŚǀſ�ƦƄĜƃ�
�ƱƺŤƿŻóƹźĭō�ţ�Śƿƺſ�ƹ�ƱřŵźĮŝŚŤƟō�ƽŚƷŹřƺŴĭźŝ�ƹ�žǀó�ƶŬƳƺƿ�ƾƯƺƏźųźſ�ó�Ʊƺţƺţ�šŚƟō���

�� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ƶŞƴě��è�Śţ�ê��ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ���ŪƳźŝ��ç�Śţ�èƳ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ��ƪŴ��è�Śƿ�ƾƃŚě�Źŵƺě�ƭźĭƺƬǀƧ�é�

�ƾƃŚě�ƩƺƬŰƯ�ŹřżƷ�Źŵ��
�šŚŞƧźƯ��è�Śţ�ê�ƱƺŤƿŻ����ŹřżƷŹŵ���ç�Śţ�ê�ç�ŹřżƷŹŵ���

�Śƿƺſ�ƹ�šŹŷ�ƹ�ŹŶƴƜģ��è�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ���
�ƾŤƴƿŻ�ƱŚŤųŹŵ��ê�ç�Śţ�è�Żř�ŹřżƷŹŵ�íê��WP�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 264( male ) 500( female )  mg/kg             NOEL ( 2y ) : 200 
mg/kg 
  ADI: 0/01 mg/kg     Toxicity class WHO( a.i.) : II  ; EPA( form.) : I��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      1000 - 3000                       mg/kg 
   LC50   for  fish: ( 96 h )                               1/3 � 10                         mg/lit 
   EC50   for  daphnia: ( 48 h )                        0/006                            mg/lit 
  Toxic to bees    LD 50 :                                      1                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  R 40 | Xn , R 22 | N , R 50� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ó�Źŵ�è�æå�êç���èå�æç�êçŚƧ�ƹ�ƵŻƺƣ�ƭźƧ�ƶǀƬƗ�Ź�Ţſř�ƵŶƃ�ŢŞŧ�ƶŞƴě�ƽŚǀƳŹŵ����

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶů980gr/kg  

ƶŤƠƷ�Ʀƿ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟ�Ţſř����ľŚƴưƋ�ŶǀƠƯ�šřźƄů�ƽřźŝ��Ţſř�źƌƯ��
�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc � i.r spectrometry 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��tlc � rplc � glc�colorimetry -  

��



   ˿̂� �

�ƂƧ�ƵźƄů��
�ęŚţŹŚƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ� �cartap hydrochloride 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��2 � dimethylamino propane � 1 , 3 - dithiol���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
 
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C7 H16CLN3O2S2( 237/3 )                                                                       

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - G 4%  W/W                                                                                 

   ì��ƽŹŚŬţ�ƭŚƳ� - Padan                                                                  ( Sumitomo chemical Takeda ) 

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ƵźƄůóƜţ��ŵƺƄǀƯ�īźƯ�ƶŝ�źŬƴƯ�ƵŶƃ�ƞƣƺŤƯ�ƵźƄů�ƶƿŸ���
ç��ƝźƈƯ�ŵŹřƺƯ���ŪƳźŝ�Źřƺų�ƶƣŚſ�ƭźƧ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƱřżǀƯ�ƶŝ�ƾƃŚě�ƩƺƳřźĭ�šŹƺƈŝèå�Śƿ�éå�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ����ŽŚƴƃŹŚƧ�źƔƳ�Śŝ�ƭƹŵ�ŢŝƺƳ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : 325 (female ) , 345 ( male ) mg/kg   NOEL( 2 y ) : 10 mg/kg 
daily 
  ADI: 0/1 mg/kg     Toxicity class WHO( a.i.) : II ; EPA ( form.): II��

�������������� 
�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   
   LC50   for  fish: ( 24 h )                                  1/6                       mg/lit� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

��
  Xn ; R 21 / 22 | N ; R 50 , R 53 ��

� �
ŢŞŧ�ŲƿŹŚţ��î�æå�êé��

šŚƔůǈƯ��
�ƮƿżƳō�ƽ�ƵŶƴƴƧ�ƞƣƺŤƯNicotinergic acetyl choline�ŵƺƄǀƯ�ƵźƄů�ƱŶƃ�ŪƬƟ�ŜŞſ�ƶƧ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��Colorimtetry  

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�polarography  



   ̀˹� �

��
�ƂƧ�ƵźƄů��

�ŽƺƠƿźǀěźƬƧ��

ŴƄƯ�ƹ�ƭŚƳ�šŚƈ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ� �  chlorpyrifos � ethyl  

ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ��organophosphate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H11 CL 3 NO3 PS ( 350/6)                                                                  

 ë�Şŧ�ƱƺǀſǇƺƯźƟ��Ʊřźƿř�Źŵ�ƵŶƃ�Ţ��� �����    �ŹřƺƳ�����ë��W/W ,�çå��MG���,�W/W�ê��G�  ,�W/V��í�éå EC����
�ì���ƽŹŚŬţ�ƭŚƳ�                                           ( Dow AgroSciences ) �Empire� - Dursban , Negzalot , 

æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄůóŚưţ��ƾƴǀųŶţ�ŢǀƇŚų�ƾưƧ�ƹ�ƾƃŹřƺĭ�ƹ�ƾſó�ƂƧ�ƶƴƧ���
ç��ƝźƈƯ�ŵŹřƺƯ����šŚŞƧźƯ�ŹřŵźĜſ�ƶǀƬƗó�šŚŞƧźƯ�ƹ�ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ƽŚƸƨƄĜƃ�ó�Śƿƺſ�īźŝ�ŻƺƴǀƯ�ó�ƩƺƳřźĭ�
ê���Ŷƴƣ�ŹŶƴƜģ�žǀţƹźĭō�ƶǀƬƗó�ƾĮƳŚų�ƝŹŚƈƯ�ŢƸū�šƺƫřżĮƳ�ƹ�źƿŚĜƯř�� �

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ƽřźŝæ�Śţ�ê�æŵ��šŚŞƧźƯ���ŹřżƷ�Ź��ê�æ�Śţ�ç�Śƿƺſ���ŹřżƷŹŵ���ç�Śţ�ê�ç�Źŵ�źŤǀƫ�
�Żř�ŹŚŤƨƷí�éå��EC�ó���

�Ŷƴƣ� ŹŶƴƜģ�ƽřźŝ� �çå� Śţ�çê�Żř�ƾƃŚě�ƩƺƳřźĭ�ƭźĭƺƬǀƧ�ê��G�ó�ƱŶǀƃŚě�çå��MG�ƕŚưŤūř�ƪŰƯ�ƹ�ŢƧźů�źǀƀƯ�Źŵ�
�ƾĮƳŚų�šřźƄů���ŚƸƨſƺſ�ľǈƘƟ���

��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
  Acute oral LD50 for rats : 135 � 163  mg/kg                                NOEL ( 2y ) : 1 mg/kg daily 
  ADI: 0/01 mg/kg     Toxicity class WHO( a.i.) : II  ; EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      32 - 102                         mg/kg 
   LC50   for  fish:                                     0/003 � 0/25                       mg/lit 
   EC50   for  daphnia:                                   0/0017                           mg/lit 
  Toxic to bees  LD 50 :                                   0/25                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  T ; R 24 / 25 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��
æî�ì�êê���æé�î�êê���çå�æç�ìê�źƿŚĜƯř�ŢŞŧ�ŶƿŶưţ�è���ƩŚſ�ææ�æå�ìé�ŢŞŧ�ë���ŹřƺƳè���ƩŚſ�çí�ì�ìë�ŶƿŶưţ�ê��G�
�Śţçî�æç�ìî���

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůîé���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

ƣŚŝ�ƶƿżŬţ�ƁƹŹ�ƵŶƳŚưǀ��glc� �
��



   ̀˺� �

�ƂƧ�ƵźƄů��
�ƪǀŤƯ�ŽƺƠƿźǀěźƬƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� chlorpyrifos methyl  

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��organophosphate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C7 H7 CL3 NO3 PS ( 322/5 )                                                                   

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 40%    W/V                                                                          

 ì��ƽŹŚŬţ�ƭŚƳ� - Reldan                                                                                ( Dow AgroSciences ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄůó�ƾƴǀųŶţ�ŢǀƇŚų�ƾưƧ�ƹ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ó�ƂƧ�ƶƴƧ���
ç��ƝźƈƯ�ŵŹřƺƯ����Ŝǀſ�ƭźƧ�ƹ�ŚƯźų�ƵźŬƳŻ�ƶǀƬƗ�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ƱřżǀƯ�ƶŝç�ƱřżǀƯ�ƶŝ�ƹ�ŚƯźų�ƵźŬƳŻ�ƶǀƬƗ�ŹřżƷ�Źŵ�ê�æſ�ƭźƧ�ƶǀƬƗ�ŹřżƷ�Źŵ�ǀ�Ŝ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

  Acute oral LD50 for rats : > 3000  mg/kg                                            NOEL ( 2y ) : 0/1  
mg/kg 
  ADI: 0/01  mg/kg     Toxicity class WHO( a.i.) : Tab 5  ;  EPA ( form.): III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                           > 2500                       mg/kg 
   LC50   for  fish: ( 96 h )                                     0/3                         mg/lit 
   EC50   for  daphnia:  ( 24 h )                     0/016 � 0/02                   mg/lit 
  Very toxic to bees  LD 50 :                               0/38                        microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
æì�è�ìí�šŶƯ�ƶŝ�è�ƩŚſ�èå�ç�íæ�šŹƺƈŝ�ƱƺǀſǇƺƯźƟ�źǀǀƜţ� Śŝ�éå��EC�šŶƯ�ƶŝ�è�Ŷƿŵźĭ�ŢƤƟřƺƯ�ƩŚſ�� ��ŶƿŶưţ

�ŢƿŚƜƫíì����çí�î�íé�šŶƯ�ƶŝ�è�ƩŚſ�Ŝǀſ�ƭźƧ�ƶǀƬƗ��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůîí���
�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř����

ţ�Żř�ƱƺǀſǇƺƯźƟ�źǀǀƜêå��EC�ƶŝ��éå��EC���
�ŢƟō� ƩźŤƴƧ� ƽřźŝ� ƾŗřƺƷ�ƾƃŚĜưſ�ƁƹŹ� Żř� ƶƧ� ƽŵŹřƺƯ� Źŵ� ŵƺƃ�ƾƯ� ƵŵŚƠŤſřŚŝŶƿ� ƹ�ƆƈŴŤƯ� źƔƳ�ŢŰţ��ƽŹŚƨưƷ� Śŝ

�ƭŚŬƳř�Ǝŝźƿŷ�ƽŚƸƳŚĭŹř�ŵƺƃ�����
ŝ�ŵŵźĭ�śŚƴŤūř�ŚƷ�ƶƧźŝ�ƹ�ŚƷ�ƶƳŚųŵƹŹ�ŹŚƴƧ�Źŵ�ƾƃŚĜưſ�Żř�ƱŚƿżŝō�ƽƹŹ�źŝ�ŜǀƧźţ�Ʋƿř�ƽǇŚŝ�šřźƐų�ŢƬƗ�ƶŝ�Żř�ƅƺƈŴ

�ŵƺƃ�ƽŹřŵŵƺų�ƾŗřƺƷ�ƾƃŚĜưſ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc 



   ̀˻� �

�ƂƧ�ƵźƄů��
�ŽƺƠƿźǀěźƬƧ���ƪǀŤƯ�ŽƺƠƿźǀěźƬƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� chlorpyrifos + chlorpyrifos � methyl  

ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ��organophosphate��
é��Śǀưǀƃ�ƱŚưŤųŚſ�ƾƿ���
��
��
��
��
��
 
 
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H11 CL3 NO3 PS ( 350/6 ) + C7 H7 CL3NO3 PS( 322/5 )              

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 50%    W/V                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Gladiator 5 TC                                                                                                        � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄůó�ƾƴǀųŶţ�ŢǀƇŚų�ƾưƧ�ƹ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ó�ƂƧ�ƶƴƧ���
ç��ƝźƈƯ�ŵŹřƺƯ����ƶƳŚƿŹƺƯ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�ŹřŶƤƯ�ƝźƈƯ����ŶƇŹŵ�Ʀƿ�Ʊřżǀưŝ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

�ŵƺƃ�ƶƘūřźƯ�ƪǀŤƯ�ŽƺƠƿźǀěźƬƧ�ƹ�ŽƺƠƿźǀěźƬƧ�ƶŝ��
  Acute oral LD50 for rats : 230  mg/kg                                                    NOEL : --- mg/kg 
  ADI: ---  mg/kg     Toxicity class WHO( a.i.) : ---     ; EPA ( form.): ---��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      ---                          mg/kg 
   LC50   for  fish:                                      Toxic                       mg/lit 
   EC50   for  daphnia:                              Toxic                          mg/lit 
  Highly toxic to bees LD 50 :                      ---                          microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��é�é�ìê�šŶưŝ�è�ŢƿŚƜƫ�ŶƿŶưţ��ƩŚſ�íì���

šŚƔůǈƯ��
��

ƪƯŚƃ�Ʈſ�Ʋƿř�éí���ŽƺƠƿźǀěźƬƧ��ç���ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�ƹ�Ţſř�ƪǀŤƯ�ŽƺƠƿźǀěźƬƧ���
��

 
��



   ̀˼� �

�ƂƧ�ƵźƄů��
�ƲƿźţƺƫŚƷ�ƾſřŵŚŞƯǇ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��lambada - cyhalothrin 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��pyrethroid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��

�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C23 H19 CL F3 NO2 ( 449/9 )                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ������������ ���������� �������������������%2/5 , %10 microcapsule�- %10 WP   

W/W , ì��ƽŹŚŬţ�ƭŚƳ� - Icon                                                                                                         ( 

Syngenta ) � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� �ƴƧŹƹŵ�ŢǀƇŚų� Śŝ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř� Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄůƴ�īźƯ�ŜŞſ�ƶƧ�ƾŗŚƤŝř� ƹ�ƾĭŶ

�ŵƺƄǀƯ�ƵźƄů�Ɩƿźſ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƵŶƳżų�šřźƄů�ƶǀƬƗ��ƾĮƳŚų�ƵŶƳźě�ƹ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 56 ( female ) , 79 ( male )  mg/kg                                                    
  ADI: 0/005  mg/kg      Toxicity class WHO( a.i.) : II  ;  EPA ( form.): II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 3950                           mg/kg 
   LC50   for  fish:                                      0/21 � 0/36                         mg/lit 
   EC50   for  daphnia:                                   0/36                              mg/lit 
    Toxic to bees  LD 50 :                                 38                               microg.bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  T + ; R 26 | T ; 25 | Xn ; R 21 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æç�æå�ìè�ó�çî�ç�ìëŶƿŶưţ� � �

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵíæ����źƯƹżƿř�ƹŵ�Żř�ƾƏƺƬŴƯ�S , R 

�ŶƿŚưƳ�ƾƯ�ŢưůřżƯ�ŵŚŬƿř�ŚƷ�ƱƹźƳ�ƪưƗ�Źŵ�ƩǈŤųř�ƢƿźƏ�Żř���ƶŤƃřŸĭ�źŧř�ƵźƄů�ƾŞƈƗ�ƮŤƀǀſ�ƽƹŹ�ƂƧ�ƵźƄů�Ʋƿř����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc capillary�ŹƺŤƨţŵ�Śŝ�FID 

ţ�ƁƹŹ�ƵŶƳŚưǀƣŚŝ�ƶƿżŬ��glc �ŹƺŤƨţŵ�Śŝ�ECD 

� �
��



   ̀˽� �

��
�ƂƧ�ƶƴƧ���ƂƧ�ƵźƄů��

�ƱƹŹƺƴƟƺƫ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��lufenuron 

ç��ŽǈƧ��insecticide , acaricide��
è��Ƶƹźĭ��benzoylurea���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��

�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H8 CL 2 F8 N2 O3 ( 511/2 )                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ������������ ��������������������������������������������������������������� �������- EC 5% W/V�����������
ì��ƽŹŚŬţ�ƭŚƳ� - Match 050                                                                                              ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� ��ƂƧ�ƵźƄů�ŵŹřŸĭ�ƾƯ�źǀŧŀŚţ�ƾſŚưţ�ƾưƧ�ƹ�ƾƃŹřƺĭ�ƢƿźƏ�Żř�ľŚţŶưƗ�ƶƧ�ƦǀưŤƀǀſ�źǀƛ�ƂƧƹŹǇƹ���Żř

Ƨ�żŤƴſǀ�ŵƺƃ�ƾƯ�ŚƷƹŹǇ�ƽŻřŶƳř�Ţſƺě�Źŵ�ƩǈŤųř�ŦƗŚŝ�ƹ�ƵŵźƧ�ŢƘƳŚưƯ�ƲǀŤ�ƴţ��ŶƃŹ�ƵŶƴƴƧ�ƮǀƔ( IGR )�ŢƘƳŚưƯ�ƹ�
�ƶƿŸƜţ�ƵŶƴƴƧ�� �

ç�ƝźƈƯ�ŵŹřƺƯ�����Ŝǀſ�ƭźƧ�ƩźŤƴƧ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƱřżǀƯ�ƶŝæ�ŹřżƷ�Źŵ�ó�ŵƺƃ�ƾƯ�ƵŵŚƠŤſř�Ŝǀſ�ƭźƧ�Ʃƹř�ƪƀƳ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ�ƾƳŚŤƀƷƺƧ�ƢƏŚƴƯ�Źŵ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
    Acute oral LD50 for rats > 2000  mg/kg                            NOEL : 2 mg/kg daily 
  ADI: 0/01 mg/kg       Toxicity class WHO( a.i.) : III  ; EPA( form.) : III��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 2000                           mg/kg 
   LC50   for  fish:                                          > 73                             mg/lit 
   Toxic to  daphnia:                                                                           mg/lit 
   LD 50 for bees  :                                             > 197                             microg/lit                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC Classification : R 43 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��çí�î�íé�ƩŚſ�ƶſ�šŶƯ�ƶŝ�� �

šŚƔůǈƯ��

�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîë��( B.P )���
�ŢſřźŧŒƯ�ŶƳř�ƵŶƃ�ƭƹŚƤƯ�ŚƷ�Ŷǀŗƹźţƹźǀě�ƹ�ŚƷ�ƵźƠƀƟƺƳŚĭŹř�ƶŝ�ŢŞƀƳ�ƶƧ�ƾţŚƟō�ƽƹŹ�źŝ����

�ƽŚƷƹŹǇ�ƽřźŝLepidopterous , Colepterous�ŢǀƇŚų�ƮƷ�ƽŹřŶƤƯ���Ţſř�źŧŒƯ�ŹŚǀƀŝ�ŶƴƴƧ�ƾƯ�ƶƿŸƜţ�īźŝ�Żř�ƶƧ�
�ŵŹřŵ�ƾƄƧ�ƮŴţ���

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc�� �
��



   ̀˾� �

�ƂƧ�ƵźƄů��
�ƱƺǀţǇŚƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��malathion 

ç��ŽǈƧ��insecticide 

è��Ƶƹźĭ��organophosphate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê�ƺƯźƟ��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�Ʃ�� C10 H19 O6 PS2 ( 330/4 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 57%  , EC 50% , WP 57% ,  D4% ,  O11/4% ,  TC96%  

              ì��ƽŹŚŬţ�ƭŚƳ� -  Malathion                                                                                        ( 

Cheminova ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƵźƄůó�ƾƀƠƴţ�ŢǀƇŚų�ƾưƧ�ƹ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ó�ƂƧ�ƶƴƧ���
ç��ƝźƈƯ�ŵŹřƺƯ�����šǈƛ�šŚƟō�ƶǀƬƗ��ƵźŬƳŻ���ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�šŚƟō�ŹŶƴƜģ�žĮƯ���ŚƯźų�ƦƄĜƃ�ƹ�Źřƺų�ƵƺǀƯ

��żǀƫŚū�šŚƟō���Žǈǀĭ�ƹ�ƃ�ƹ�ƦƄĜƃ�Ť��šŚŞƧźƯ�ƽŚƷ�ƶ���ƱƺŤƿŻ�ƪǀƀě����ƶŬƳƺƿ�šŚƟō����źƨƄǀƳ�ƾƿŚǀſō�ŲƬƯ��ŻŹ�ƶŤƃ���ũŚƧ�
ƽŚģƹ�ƽŹŚŞƳř�šŚŝƺŞůƹ�šǈƛ�šŚƟō����

��
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƽŚģ�ƹ�ŻŚǀě�ƹ�ũŚƧ�ƹ�ŻŹ�ƽřźŝ��ç��ŹřżƷ�Źŵ���żǀƫŚū�ƹ�ƽżŞſ���æ�Śţ�ê�æ�ƶŬƳƺƿ���ŹřżƷ�Źŵ���è��ŹřżƷ�Źŵ���ŲƬƯ�
�šǈƛ��ì�å�Śţ�ê�æ��źŤǀƫ���šǈǀŴƳ���ê�ç�Śţ�è��źŤǀƫ���źƨƄǀƳ���ê�ç�ƱƺŤƿŻ���ŹŚŤƨƷ�Źŵ�źŤǀƫ���ê�ç�šŚŞƧźƯ���ŹřżƷŹ�ŵ���ç�Śţ�

ê�ç��ŹřżƷ�Źŵ���ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ���æ�Śţ�ç�ŹřżƷ�Źŵ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1375 � 5500  mg/kg                            NOEL( 2y ) : 29 mg/kg 
daily 
  ADI: 0/02 mg/kg       Toxicity class WHO( a.i.) : III  ; EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      3500 - 4320                        mg/kg 
   LC50   for  fish:                                           0/1 � 0/28                          mg/lit 
   EC50   for  daphnia:                                         ---                               mg/lit 
  Toxic to bees  LD 50 :                                      0/71                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   Xn ; R 22� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�Źŵ�ƹ�èå�ææ�êå�Ţſř�ƵŶƃ�ŢŞŧ�ƾƴƛƹŹ�ƱƺǀſǇƺƯźƟ�����

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵîê���-��IARC ref  30 : class 3 

�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glcŹƺŤƨţŵ�Śŝ��FPD , TID �Śƿ�ƹ�tlc�� �



   ̀˿� �

�ƂƧ�ƵźƄů��
�ŽƺƠƴŤĜƷ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� heptenophos 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��organophosphate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H12 CLO4 P ( 250/6 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 50%   W/W                                                                            

   ì��ƽŹŚŬţ�ƭŚƳ� - Hostaquick                                                                          ( Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƭřƹŵ�ƮƧ�ƹ�Ɩƿźſ�źŧř�Śŝ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ���ƦǀưŤƀǀſ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ŻŚǀě�žĜƿźţ���żǀƫŚū�ƹ�ƽżŞſ�ƽŚƷ�ƶŤƃ���ƮƬƧ�ƶŤƃ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŹřżƷ�Źŵ�Ʀƿ�ŢŞƀƳ�ƶŝ�ƾƃŚě�ƩƺƬŰƯ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 96 - 121   mg/kg                                 NOEL( 2y ) : 15 mg/kg diet 
  ADI: 0/005 mg/kg       Toxicity class WHO( a.i.) : Ib  ; EPA ( form.): III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                              55                             mg/kg 
   LC50   for  fish: ( 96 h )                                  0/056                            mg/lit 
   EC50   for  daphnia: ( 48 h )                          0/0022                           mg/lit 
  Toxic to bees  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  T ; R 25 

ŢŞŧ�ŲƿŹŚţ��çî�ì�êí���

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ<��îè����
�ƹŹǇ�ƽřźŝchrysoperia�Ţſř�źƐų�ƾŝ����

�ŶƷŵ�ƾƯ�ƂƷŚƧ�řŹ�Ʊƺų�ŻřźŤſř�ƲǀƫƺƧ�Ʈſ�Ʋƿř���
���



   ̀̀� �

�ƂƧ�ƵźƄů��
�ƱƹŹƺƯƺƬƟřżĮƷ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� hexaflumuron 

ç��ŽǈƧ��insecticide��
è��Ƶƹźĭ��benzoy lurea���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
 
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H8 CL2 F6 N2O3 ( 461 / 1 )                                                               

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10%    W/V , EC  15%  W/W                                             

      ì��ƽŹŚŬţ�ƭŚƳ� - Consult                                                                              ( Dow AgroSciences 

)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƃŹřƺĭ�ƹ�ƦǀưŤƀǀſ�ƂƧ�ƵźƄůƶƧ�ŶƴƧ�ƾƯ�ƽźǀĭƺƬū�ƲǀŤǀƧżŤƴſ�Żř���� �
ç�řƺƯ��ƝźƈƯ�ŵŹ���Ʊřƺū�ƱŚŤųŹŵ�ƶƳřżų�Źŵ�šŚŞƧźƯ�ŻƺƴǀƯ�ƶƳřƹźě�ƹ�ƶŤƀě�ƪǀƀě�ƶǀƬƗ��è�Śţ�ê�ƩŚſ�����
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƶŤƀě���ŹřŶƤƯ�ƶŝì�å�ó�ê�å�ŹřżƷ�Źŵ����
�šŚŞƧźƯ��cc�çê�ŢƫŚƀƴƧ���cc�èåå�Źŵ�ƲƛƹŹ�æåå�ƶƬƇŚƟ�ƶŝ�ƾƃŚĜưſ�ŢŝƺƳ�ƹŵ�Źŵ�śō�Źŵ�źŤǀƫ�æå�ŻƹŹ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                                      NOEL : 75  
mg/kg 
  ADI: 0/02 mg/kg         Toxicity class WHO( a.i.) : U ; EPA( form.) : III�� �������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
   LD50   for  birds :                                      > 2000                              mg/kg 
   LC50   for  fish: ( 96 h )                              > 100                               mg/lit 
   LC50   for  daphnia : ( 48 h )                   0/0001                                mg/lit 
                    Bees  LD 50 :                              > 0/1                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
:EC 10%�šŚŞƧźƯ�ƹ�ƶŤƀě��æì�ì�ìé�ŢƿŚƜƫ�ŢŞŧ�ŶƿŶưţ�íë�� EC %15EC���çå�æç�íå��ŶƿŶưţ�ƶŤƀě�ƪǀƀě�ƶǀƬƗ
�ŢƿŚƜƫ�ŢŞŧíë��

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�Śƿhplc��
� �

��



   ̀́� �

�ƂƧ�ƶƴƧ��
�ƲǀţƺƬƨǀſƹŻō��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��azocyclotin 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��organotin���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C20 H35 N3 Sn ( 436/2 )                                                                         ë�

�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  -  WP25%  W/W  ,   SC 50% W/V                                                   

 ì��ƽŹŚŬţ�ƭŚƳ� - Peropal                                                                                 ( Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƾƳǇƺƏ�źŧř�Śŝ�ƾſŚưţ�ƂƧ�ƶƴƧ�ƱŶƃ�ƶŤųŚſ�Żř���ATP�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�ó���ƶƴƧ�ŢƀƿŻ�ƪůřźƯ�ƾƯŚưţ�Źŵ�
���ƪƯŚƧ�ƙƺƬŝ�Śţ�ƾĭ�ƵŹƺě���Ţſř�źŧŒƯ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧ�ƶǀƬƗ��

�ƽř�ƵźƤƳ�ƶƴƧ�����������������������������óšŚŞƧźƯ�ĬƳŻ���
�ƾţƺŞƨƴƗŹŚţ�ƶƴƧ������������������������������ƵƺǀƯ�ƱŚŤųŹŵ�żƯźƣ�ƹ�ƽř�ƶƐƤƳ�ƹŵ�ƹ�Śƿƺſ��ê�å�ŹřżƷ�Źŵ����

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƾƃŚě�ƩƺƬŰƯ�šŹƺƈŝ�ŹřżƷ�Źŵ�Ʀƿ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 363  mg/kg                                                      NOEL : 5 mg/kg 
  ADI: 0/001 mg/kg           Toxicity class WHO( a.i.) : II  ; EPA ( form.): II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                  144 - 250                         mg/kg 
   LC50   for  fish:  ( 96 h )                           0/004                             mg/lit 
   EC50   for  daphnia: ( 48 h )                     0/04                             mg/lit 
  Not toxic to bees  LD 50 :                           ----                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  T+ ; R 26 | T ; R 25 | Xi ;R 37/38 � �

ŢŞŧ�ŲƿŹŚţ��æê�ê�êì��

šŚƔůǈƯ��

�ŶǀŗŚưƳ�ƽŹřŵŵƺų�ŶƳŹřŵ�ƾŗŚǀƬƣ�ŢǀƇŚų�ƶƧ�ƾţǇƺƈŰƯ�Śŝ�Ʊō�ƱŵźƧ�ƍƺƬŴƯ�Żř����
Źƹŵ�ƵƺǀƯ�ƱŚŤųŹŵ�žƳŹŚƧ�ƵæêƾƠǀƇ�ŻƹŹ���šŚūì�ŻƹŹ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc 



   ̀̂� �

�ƂƧ�ƶƴƧ��
ƩƹŻŚƀƧƺţř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƭŚƳ��ƾƯƺưƗ�etoxazole 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��mite growth  inhibitor��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C21 H23 F2 NO2 ( 359/4 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10%   -  SC 10%  W/V                                                         

       ì��ƽŹŚŬţ�ƭŚƳ� - Baroque                                                                          ( yaslima) ( 

Sumitomo )  � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� ��ƾſŚưţ�ƂƧ�ƶƴƧóƛ��ƚƫŚŝ�šřźƄů�ƽƹŹ�źŝ� ƹ� Ƶŵƺŝ�źŧŒƯ�ƵŹƺě�ƹ� ƹŹǇ� ��ƮŴţ�ƽƹŹ�źŝ�ƶƧ�ƦǀưŤƀǀſ�źǀ

�ŵŹřŶƳ�ƽźǀŧŀŚţ�� �
ç��ƝźƈƯ�ŵŹřƺƯ����Ŝǀſ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧ�ƾĭŹƺě�ƪůřźƯ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�å�ó�çê�å�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                         NOEL : 4/01  mg/kg 
daily  ADI: 0/04 mg/kg                                                                                                                    

            

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                            > 2000                             mg/kg  
   LC50   for  fish:  ( 96h )                                       2/4                             mg/lit 
   LC50   for  daphnia: ( 3h )                              > 40 ppm                       mg/lit 
   LD 50 for bees :                                                > 200                              microg /bee � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�� �

ŢŞŧ�ŲƿŹŚţ��çé�ë�íç�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ���

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîí����îè����
�ŵźǀĮƳ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƹŵźŝ�ƍƺƬŴƯ�ƵřźưƸŝ���

�ŵŹřŶƳ�źǀŧŀŚţ�ƲǀƜƫŚŝ�ƽƹŹ�źŝ�ƵŹƺě�ƹ�ƹŹǇ���ƮŴţ�ƽƹŹ�źǀŧŀŚţ�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

ţ�ƁƹŹ�ƵŶƳŚưǀƣŚŝ�ƶƿżŬ��hplc��
� �



   ́˹� �

�ƂƧ�ƶƴƧ��
ƲƟƺƬƨƿŵƹźǀĜſř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��spirodiclofen 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��tetronicacids��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C21 H24 CL2 O4                                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 24%  W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Envidor                                                                               ( Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƪƯŚƨţ�Źŵ�ƩǈŤųř�ƶƧ�ƾſŚưţ�ƹ�ƦǀưŤƀǀſ�źǀƛŚƷ�ƶƴƧ�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�ŚƷ�ƾŝźģ�żŤƴſ�Żř�ƵŵƺưƳ��          

                                                                   � �
ç��ƝźƈƯ�ŵŹřƺƯ����ř�żƯźƣ�ƶƴƧ�Śŝ�ƵŻŹŚŞƯ�ƶƴƧ�ƩźŤƴƧ���šŚŞƧźƯ�ŹŚĮƳŻ�ƶƴƧ�ƩźŤƴƧ���ƽř�ƶƐƤƳ�ƹŵ�ƲţŹŚţ�ƶƴƧ�ƹ�Ŝǀſ�ƾƿŚěƹŹ

�šŚŞƧźƯ�żƯźƣ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƽř�ƶƐƤƳƹŵ�ƲţŹŚţ�ƶƴƧ�ƹ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧë�å�ó�ê�å�šŚŞƧźƯ�ŹŚĮƳŻ�ƶƴƧ���ŹřżƷŹŵ�çì�å�źĭř�ŹřżƷ�Źŵ�
�Żŵ�ŶƃŚŝ�ǇŚŝ�źĭŹŚƨƃ�ŢǀƘưūæí�å�ŵƺƃ�ƵŵŚƠŤſř�ŹřżƷ�Źŵ����

�żƯźƣ�ƶƴƧ�šŚŞƧźƯ���è�å�ó�ç�å�ŚƷ�ƂƧ�ƶƴƧ�źƿŚſ�Śŝ�śƹŚƴţ�ƶŝ�ƹ�ƶƴƧ�ŢǀƘưū�ƶŝ�ƶŤƀŝ�ŹřżƷ�Źŵ���
�ƶŤƀě�ƪǀƀě��éåå�ó�èåå�ŢƟō�ƮƧřźţ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ƾƬǀƯ�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 2500  mg/kg                                                       

� �

ǀưſ�źƿŚſ�Ţ
šřŵƺūƺƯ��

   LD50   for  birds :                                            > 2000                        mg/kg 
   LC50   for  fish: ( 96 h )                                  > 68                           mg/lit 
   EC50   for  daphnia:                                        > 100                          mg/lit 
    LD 50 for fish :                                                > 300                         mg/lit� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
çç�æ�íéƴƧ�ƾƿŚěƹŹř� żƯźƣ� ƶƴƧ� ƶǀƬƗ�ŢƣƺƯ�ƩŚſ� ƶſ�šŶƯ�ƽřźŝ���ƽř� ƶƐƤƳ� ƹŵ�ƲţŹŚţ� ƶ��ŲƿŹŚţ� Źŵƹ�šŚŞƧźƯ� ŹŚĮƳŻ� ƶƴƧ
é�ç�íê�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�šŚŞƧźƯ�żƯźƣ�ƶƴƧ�ƶǀƬƗ�źŝ�ƩŚſ���æì�ç�íë�ƪǀƀě�ƽřźŝ�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�

�ƶŤƀě��

šŚƔůǈƯ��řŶů�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟƪƣ�æé�ŻƹŹ���
�ƽƹŹ�źŝ�źŧř�ƾŝlady birds�óƽŚƷ�ƶƴƧ�ƽřźŝ�źƌƯ�ƾŗżū��ƥŚų�Źŵ�źưƗ�ƶưǀƳ�ƶƗŹżƯ�Ǝƿřźƃ�ŢŰţ�ŶǀƠƯ�ê�ê�ê�å�ŻƹŹ���

��
��



   ́˺� �

�ƂƧ�ƶƴƧ��
šǈǀěƹźěƺƯƹźŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bromopropylate 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��benzilate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H16 Br 2O3 ( 428/1 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 25%  W/W  , EC 50% W/V                                                 

      ì��ƽŹŚŬţ�ƭŚƳ� - Neoron                                                                                                 ( 

Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƾſŚưţ�ƂƧ�ƶƴƧ�ƦǀưŤƀǀſ�źǀƛ��
ç��ƝźƈƯ�ŵŹřƺƯ����Ŷƴƣ�ŹŶƴƜģ�ƾţƺŞƨƴƗ�ŹŚţ�ƶƴƧ�ƶǀƬƗóšŚŞƧźƯ�żƯźƣ�ƶƴƧ�ƹ�ƾƣźƃ�ŵŹŻ�ƶƴƧ���
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ� ��Ŷƴƣ�ŹŶƴƜģ�ƽřźŝç�æŻř�ƱŚŤƀŝŚţ�ƪƿřƹř�ŹŚŤƨƷ�Źŵ�źŤǀƫ��çê��EC�ó�źųřƹř�ŹřżƷŹŵ�Ʀƿ�šŚŞƧźƯ�ƽřźŝ�
�Żř�ƱŚŤƀŝŚţ�ƪƿřƹř�ƹ�ŹŚƸŝçê��EC���

� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 5000  mg/kg                                               NOEL : 500 mg/kg  
diet 
  ADI: 0/03 mg/kg              Toxicity class WHO( a.i.) : III  ; EPA ( form.): IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                             600 - 2000                          mg/kg 
   LC50   for  fish: ( 96 h )                                  0/35 � 2/4                          mg/lit 
   EC50   for  daphnia:  ( 48 h )                              0/17                               mg/lit 
  Not toxic to bees , LC 50 ( 24 h )                          183                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��ë�í�éî��

šŚƔůǈƯ��

��
�ŵƺƃ�ƾƯ�ƝźƈƯ�ǇŚŝ�Żŵ�Źŵ�ŶƳř�ƵŶƃ�ƭƹŚƤƯ�ƵźƠƀƟ�ƭƺưſ�ƪŝŚƤƯ�Źŵ�ƶƧ�ƾƿŚƷ�ƶƴƧ�ƽřźŝ�ƹ�Ţſř�ŵŚƿŻ�ƭřƹŵ�ƽřŹřŵ�Ʈſ�Ʋƿř���

�ŶſŹ�ƾƯ�ƪƣřŶů�ƶŝ�ƭŚĮƴƷ�ŵƹŻ�ƾƃŚĜưſ�Żř�śŚƴŤūř�Śŝ�źĭŹŚƨƃ�ƽŚƷ�ƶƴƧ�ƽřźŝ�šřźƐų�� 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glcƨţŵ�Śŝ�Ť�ŹƺECD 

� �
��



   ́˻� �

��
�ƂƧ�ƶƴƧ��

�ŢǀƯ�ƾƀƧƹżƴŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��benzoximate 

ç��ŽǈƧ��acaricide 

è��Ƶƹźĭ��hyroximate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C18 H18 CL NO5 ( 363/8 )                                                                       

 ë�ǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�Ʊƺǀſ�  - EC 20%                                                                                      

 ì��ƽŹŚŬţ�ƭŚƳ� - Citrazon                                                                                         ( Nippon soda ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƃŹřƺĭ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ- �ƪůřźƯ�ƾƯŚưţ�spider mite�ŶƴƧ�ƾƯ�ƩźŤƴƧ�řŹ���
ç��ƝźƈƯ�ŵŹřƺƯ����šŚŞƧźƯ�żƯźƣ�ƹ�ƾƣźƃ�ŵŹŻ�ƶƴƧ�ƹ�ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ƾţƺŞƨƴƗŹŚţ�ƶƴƧ�ƹ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧ�ƶǀƬƗ
�� źŝŹŚƧ�ƹ�ŵ��

ƶǀƇƺţ��è��ƝźƈƯ� ŹřŶƤƯ� �ŚěƹŹř� żƯźƣ� ƶƴƧ�ƽřźŝ� ƵƺǀƯ� ƱŚŤųŹŵ�ƾƿê�æ�ƪƿřƹř� ŹřżƷ� Źŵ�Ʀƿ�ƾţƺŞƨƴƗ� ŹŚţ� ƶƴƧ�ƽřźŝ� ƹ� ŹřżƷ� Źŵ�
�ŹƺƿźƸƃ�ƹ�ŹŚƸŝ�ƹ�ƱŚŤƀƯŻ�źųřƹř�ŹřżƷŹŵ�Ʀƿ�šŚŞƧźƯ�ƽřźŝ�ƹ�ƱŚŤƀŝŚţ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : >15000 mg/kg                                                   NOEL : 400 mg/kg 
                                              Toxicity class WHO( a.i.) : U ; EPA ( form.): IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LC50   for  fish:  ( 48 h )                                 1/75                      mg/lit 
   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æé�ç�êê��

šŚƔůǈƯ��

�ŵƺƃ�śŚƴŤūř�ƾƿŚǀƬƣ�ŵřƺƯ�ƹ�ƹŵźŝ�ƍƺƬŴƯ�Śŝ�ƂƧ�ƶƴƧ�Ʋƿř�ƵŵŚƠŤſř�Żř��
ŚĭŻŚſ�ƮǀƀƬƧ�šřźŤǀƳ�Śŝ�ƱƹŻřźŤǀſŹ�Ţſř����Ţƃřŵźŝ�Żř�ƪŞƣ�ƾƳŚƯŻ�ƵŹƹŵì�ŻƹŹ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��U. V . spctrometry 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��Colorimetry� �



   ́˼� �

��
��

�ƂƧ�ƶƴƧ��
�ŢƿĥŹŚěƹźě��

�ƭŚƳ�šŚƈŴƄƯ�ƹ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��propargite 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��sulfite��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H20 O4 S ( 350/5 )                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 57%     W/V                                                                          

 ì��ƽŹŚŬţ�ƭŚƳ� - Omite                                                                                                 (Uniroyal )     � �
æ��ŀŚţ�ƵƺŰƳ�źǀŧ���ŹřŸĭ�źǀŧŀŚţ�ƵźƄů�ƽƹŹ�źŝ�ƮƷ�žƠƴţ�ƢƿźƏ�Żř���ƾƳǇƺƏ�ƭřƹŵ�ƹ�ƾſŚưţ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ

�Ţſř�� �
ç��ƝźƈƯ�ŵŹřƺƯ�� �� Śƿƺſ� ƹ� ŹŶƴƜģ� ƹ� ƶŞƴě�ƾţƺŞƨƴƗ� ŹŚţ� ƶƴƧ� ƶǀƬƗó� ƵƺǀƯ�ƱŚŤųŹŵ�ƾƿŚěƹŹř� żƯźƣ� ƶƴƧ�ó�ƹ� ƶŤƀě�ƶƴƧ�

�šŚŝƺŞůó�ƽŚģ�ƵŚţƺƧŚě�ƶƴƧ�ó�ƾƬĮƴū�ŹŚŬƃř�ƽř�ƶƐƤƳ�ƹŵ�ƶƴƧ��źưŨƯ�źǀƛ�ƱŚƷŚǀĭ�ƹó�ƹ�Ŝǀſ�ƱŚŤųŹŵ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧ�
ŝƺƫ�ƽř�ƶƨƫ�ƹŵ�ƶƴƧŚǀ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�æ�Śƿƺſ�ƹ�ƶŞƴě�ƽřźŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ó�ŹŶƴƜģ�ƽřźŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ʀƿ�ó�ƱŚŤųŹŵ�ƽřźŝ�ŹřżƷ�Źŵ�Ʀƿ�
�ƶŤƀě�ƹ�ƵƺǀƯó�šŚŝƺŞů�ƽřźŝ�ŹřżƷ�Źŵ�ƹŵ�ó�ç�æ�ƽŚģ�ƽřźŝ�ŹřżƷ�Źŵ�óř�ƽřźŝ�ŹřżƷ�Źŵ�Ʀƿ��ƾƬĮƴū�ŹŚŬƃó�æ�Źŵ�ŹřżƷ�Źŵ�
Śǀŝƺƫ�ƕŹřżƯ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 2800  mg/kg                                       NOEL(2y) : 3 mg/kg daily 
  ADI: 0/01  mg/kg               Toxicity class WHO( a.i.) : III  ; EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      4640                            mg/kg 
   LC50   for  fish:                                       0/118                              mg/lit 
   EC50   for  daphnia:                                0/092                             mg/lit 
               Bees  LD 50 :                                    15                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   Xn ; R 22 | Xi ; R 36 | N ; R 50 , R 53 , T ; R 23� �

ŧ�ŲƿŹŚţŢŞ��
çì�æå�êç�ó�æì�ç�íå� ��� ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���Ŝǀſ�ƱŚŤųŹŵ�ƾŗŚěƹŹř� żƯźƣ� ƶƴƧ� ƶǀƬƗó� Śǀŝƺƫ�ƽř� ƶƨƫ� ƹŵ� ƶƴƧ�ó���ŶƿŶưţ�

�ŢƿŚƜƫíë���

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ%90  

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��i.r. spectroscopy 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc 



   ́˽� �

�ƂƧ�ƵźƄů�ƹ�ƂƧ�ƶƴƧ��
ƲŝřŶƿźǀě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��pyridaben 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��pyridazinon���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H25 CLN2OS ( 364/9 )                                                                      

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP20%    W/W                                                                           

   ì��ƽŹŚŬţ�ƭŚƳ� - Sanmite                                                                              ( Nissan chemical )     

  � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� �źǀƛ�ƂƧ�ƶƴƧ�ƾƳǇƺƏ�ƾĭŶƳŚưǀƣŚŝ�ƹ�ƾŤŝźƋ�źŧř�Śŝ�ƦǀưŤƀǀſ� -�ƵĦƿƹ�ƶŝ�ŶƃŹ�ƪůřźƯ�ƾƯŚưţ�ƽřźŝ�źŧŒƯ

�ƾĭźǀƠƃ�ƹ�ƽƹŹǇ��
ç��ƝźƈƯ�ŵŹřƺƯ���šŚŞƧźƯ�ĬƳŻ�ƶƴƧ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��éå�Śţ�êå�Źŵ�ƭźĭ�æåå�śō�źŤǀƫ����ŢŞƀƳ�ƶŝ�é�å�Śţ�ê�å�ŹřżƷ�Źŵ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1350   mg/kg                           
                                    Toxicity class WHO( a.i.) : III  ; EPA( form.) : I ( 7500 p )��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 2250                             mg/kg 
   LC50   for  fish:                                         > 1/10                                mg/lit 
   EC50   for  daphnia:                                    0/59                               mg/lit 
                 Bees  LD 50 :                                  0/55                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   T ; R 23 / 25 | N ; R50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æí�í�ìì�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë��

šŚƔůǈƯ��
 
 
�� �

��



   ́˾� �

�ƂƧ�ƶƴƧ��
�ƱƺƠƿŵřźŤţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��tetradifon 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��diphenyl��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
 
��
��
��
�ê�ƺƯźƟ��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�Ʃ�� C12 H6 CL4 O2S ( 356)                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 18/5% W/W                                                                         

 ì��ƽŹŚŬţ�ƭŚƳ� - Tedion  V 18                                                                                          ( Uniroyal ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� ��źŧř�ƚƫŚŝ�źǀƛ�ƪůřźƯ�ƹ�ƮŴţ�źŝ�ƵŵźƧ�ŷƺƠƳ�ƵŚǀĭ�ŢƟŚŝ�ƪųřŵ�ƶƧ�ƾƳǇƺƏ�źŧř�Śŝ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ

ſ�ƮǀƤŤƀƯ�źǀƛ�ƹ�ƶŤƃřŸĭ�ŵƺƄǀƯ�ƵŵŚƯ�ƵźƄů�ƱŶƃ�ƮǀƤƗ�ŜŞ���
ç��ƝźƈƯ�ŵŹřƺƯ�����ŚƯźų�ƶƴƧ�ƶǀƬƗ���ƶŞƴě�ƾţƺŞƨƴƗŹŚţ�ƶƴƧ����šŚŞƧźƯ�ƾƣźƃ�ŵŹŻ�ƹ�żƯźƣ�ƶƴƧ��ƹ�Śƿƺſ�ƾţƺŞƨƴƗ�ŹŚţ�ƶƴƧ�

��żǀƫŚū�ƹ�ŚƸƿżŞſ���šŚŝƺŞů�ƶƴƧ����ƽŚģ�ƵŚţƺƧ�Śě�ƶƴƧ���źưŨƯ�źǀƛ�ƹ�ƾƬĮƴū�ŹŚŬƃř�ƹ�żǀƫŚū�ƹ�ŚƸƿżŞſ�ƽř�ƶƐƤƳ�ƹŵ�ƶƴƧ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�ŶƤƯ�ƝźƈƯ�Źř� �� ŚƯźų�ƽřźŝç�Śţ�ê�ç�ƶŞƴě�ƽřźŝ�źǀţ�Ǝſřƹř� Śţ�ŵřŵźų�Ǝſřƹř�ŹŚŤƨƷ�Źŵ�źŤǀƫ�é�� ŹŚŤƨƷ�Źŵ�źŤǀƫ���ƽřźŝ�
�żǀƫŚū�ƹ�ŚƸƿżŞſ�ƹ�ƽŚģ�ƹ�šŚŞƧźƯç�šŚŝƺŞů�ƽřźŝ�ƹ�ŹřżƷŹŵ�è�Śţ�é�ƾƬĮƴū�ŹŚŬƃř�ƹ�ŹřżƷ�Źŵ�ç�ŹřżƷ�Źŵ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 14700  mg/kg                                                NOEL : 300 mg/kg 
  ADI: ---   mg/kg                 Toxicity class WHO( a.i.) : U ;  EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
   LD50   for  birds :                                     > 5000                            mg/kg 
   LC50   for  fish:( 96 h )                             > 880                            mg/lit 
   EC50   for  daphnia:                                 > 2                                ppm 
  Not hazardous  to bees  LD 50 :                > 1250                          microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

��
ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê���Ţſř�źŧř�ƾŝ�ƾţƺŞƨƴƗ�ƶƴƧ�ƶƧ�ƾƘǀŞƏ�ƱŚƴưƃŵ�ƽƹŹ�źŝ�ƵŶƃ�ƶǀƇƺţ�ƽŚƷŻƹŵ�Śŝ��

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc 



   ́˿� �

�ƂƧ�ƶƴƧ��
ƩƺƟƺƨƿŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��dicofol 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��organochlorine 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H9 CL 5O ( 370/5 )                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 18/5%     W/W                                                                     

 ì��ƽŹŚŬţ�ƭŚƳ� - Kelthane                                                                                                                  � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ�ƾƄƧ�ƵźƄů�ŢǀƇŚų�ƾưƧ�Śŝ�ƾſŚưţ���Ʀ��
ç��ƝźƈƯ�ŵŹřƺƯ����źưŨƯ�źǀƛ�ƹ�ƾƬĮƴū�ŹŚŬƃř�ƽ�ƶƐƤƳ�ƹŵ�ƶƴƧ�ƹ�ƶŞƴě�ƾţƺŞƨƴƗ�ŹŚţ�ƶƴƧ�ƶǀƬƗ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ê�ç�Żř�ŶƘŝ�ƶŝ�ƵŚƯźǀţ�Źŵ�ƶŞƴě�ƽřźŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ê�æí��EC�ó�ƾƬĮƴū�ŹŚŬƃř�ƽřźŝ�ê�æ�Żř�ŹřżƷ�Źŵ�
ê�æí��EC���
� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 690  mg/kg                                                  NOEL (2y) : 5 mg/kg 
  ADI: 0/025 mg/kg           Toxicity class WHO( a.i.) : III  ;  EPA ( form.): III��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        265                             mg/kg 
   LC50   for  fish:  ( 96 h )                              0/3                              mg/lit 
   EC50   for  daphnia: ( 48 h )                      0/14                             mg/lit 
                  Bees  LD 50 :                                 > 10                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê���Æ�źƯƹżƿř�ƹŵ�Żř�ƾƏƺƬŴƯ�P, Pćƹ�P�O,Æ�źƯƹżƿř�ƶƧ�O . P�Żř�źŤưƧ�ŶƿŚŝ�ê�ç���ŶƃŚŝ� 

ľŚưǀƤŤƀƯ�ƶƧ�ƾţǇƺƈŰƯŹ�ŵ�ƝźƈƯ�ŢǀƗƺƴưƯ��ŶƳŹřŵ�ƾƿřŸƛ�ƝźƈƯ����űŹƺƯ�ƶƀƬūçî�ì�ëé�ƭƺưſźŝ�šŹŚƔƳ�ŢŘǀƷ����
ţ�ƁƹŹ�ƩƺƈŰƯ�ƶƿżŬ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc��
� �



   ́̀� �

���ƂƧ�ƶƴƧ���
ƲǀŗƺƧřŻŚƴƟ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��fenazaquin 

ç��ŽǈƧ��acaricide 

3��Ƶƹźĭ�����
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
��
��
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C20 H22 N2 O ( 306/4 )                                                                              

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 20% W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Pride                                                                                     ( Dow AgroScience ) � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� �� Żř� ŵŹřŵ�ŢƧźů�ŢƟō�ƶƧ�ƽř�ƶƬůźƯ� Źŵ�śƺƬƐƯ�ƾĭŶƴƄƧ�ƪưƗ� Śŝ�ƾſŚưţ�ƂƧ�ƶƴƧectosin�ƶƴƧ�ƮŴţ�

�ŶƴƧ�ƾƯ�ƽźǀĭƺƬū��
ç��ƝźƈƯ�ŵŹřƺƯ����Ŝǀſ�ƱŚŤųŹŵ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��é�å�ŹřżƷ�Źŵ���
��

ưſ�Ţǀ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 134  mg/kg                                                      NOEL : 0/5 mg/kg 
   ADI : 0/005 mg/kg           Toxicity class WHO( a.i.) : II                       ��

�������������                                               

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                            1747                          mg/kg 
   LC50   for  fish:  ( 96 h )                                  3/8                            mg/lit 
   LC50   for  daphnia:                                        4/1                             mg/lit 
                    Bees  LD 50 :                                   8/18                           microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   T ; R 25 | Xn ; R 20 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��çí�î�ìë�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íê�� �

šŚƔůǈƯ��
��
��

��
��
��



   ́́� �

�ƂƧ�ƶƴƧ��
ŢǀƯ�ƾƀƧƹźǀě�ƲƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��fenpyroximate  

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��phenoxypyrazol���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C24 H27 N3O4 ( 421/5 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 5% W/V                                                                               

 ì��ƽŹŚŬţ�ƭŚƳ� - Ortus                                                                                      ( Nihoon Nohyaku )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŚŝǀƇŚųǇŚŝ�ŹŚǀƀŝ�ƽŷƺƠƳ�ƹ�ƾſŚưţ�Ţ���ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�ŚƸƿŹŶƴƧƺŤǀƯŹ�ŵ�ƱƹźŤƨƫř�ƩŚƤŤƳř�ƹ�ƪƤƳ�Żř����źŧř�Śŝ

ŹŚƨŝ�ƮŴţ�ƹ�ƚƫŚŝ�ƶƴƧ���ƵŹƺě�ƞƬŤŴƯ�Ʋǀƴſ�ƽřźŝ�Ɩƿźſ�ƾŤŝźƋ�ŵƹŹ�ƾƯ����
ç��ƝźƈƯ�ŵŹřƺƯ�� ��ƲƛƹŹ� Śŝ� ƵřźưƷ�šŚŞƧźƯ�żƯźƣ� ƶƴƧ�ƮŴţ�ƶǀƬƗó�šŚŞƧźƯ�ƽř� ƵźƤƳ� ƶƴƧ���Ŝǀſ�ƾƿŚěƹŹř� żƯźƣ� ƶƴƧ� �
���šŚŞƧźƯ�ĬƳŻ�ƶƴƧó�ĬƳŻ�ƶƴƧ� �Ŝƀģźŝ�Źŵ�ƶǀƇƺţ�Ŝǀſ���

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�å�ƵŹƺě�ƹ�ƚƫŚŝ�ƶƴƧ�ƶǀƬƗ�ŹřżƷ�Źŵ�ó�ê�å�ŹřżƷ�Źŵ���æ��ƮŴţ�ƶǀƬƗ�Ʀƫƹ�ƲƛƹŹ�ƶƴƧ�ì�å�ó�ê�å�ŹřżƷ�Źŵ�
�ƹ�ƽř�ƵźƤƳ�ƶƴƧê�å�Ŝǀſ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧ�ƶǀƬƗ�ŹřżƷŹ�ŵ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : ( male ) 480 female ( 245 ) mg/kg                NOEL : 0/97  mg/kg 
  ADI: 0/01 mg/kg           Toxicity class WHO( a.i.) : II  ;  EPA ( form.): ---��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 2000                             mg/kg 
   LC50   for  fish:  ( 48 h )                             0/006                             mg/lit 
   LC50   for  daphnia:                                   0/085                            mg/lit 
   No adverse effect on  bees  :                                  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
í�ê�ìê�šŶưŝ�è�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì���
æ�ì�íæ�šŶƯ�ƶŝ�è�ƩŚſ�ó����Ŝǀſ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧ���ŢƿŚƜƫ�ŶƿŶưţ�íì��

šŚƔůǈƯ��

�ŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�Ʀƫƹ�ƲƛƹŹ�Śŝ�ƵřźưƷ�šŚŞƧźƯ�żƯźƣ�ƶƴƧ�ƮŴţ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ���
ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟƪƣřŶů��æé�Ţſř�ŻƹŹ����

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîì�����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc - glc 



   ́̂� �

��ƂƧ�ƶƴƧ��
�ƲƿżŤƴƟƺƬƧ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��clofenezine 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��mite growth inhibitor��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H8 CL 2 N4 ( 303/1 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 50%  W/V                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� - Apollo                                                                                  ( Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵŚƿŻ�ƭřƹŵ�Śŝ�ƾſŚưţ�ƂƧ�ƶƴƧ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ƾƿŚěƹŹř�żƯźƣ�ƶƴƧ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƱřżǀƯ�ƶŝ�ƾƃŚě�ƩƺƬŰƯçê�å�Śţ�ê�åƵŹŚƸŝ�Ƃǀě�Ʃƹř�ƾƃŚĜưſ�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : >5200 mg/kg                                          NOEL ( 2y): 40 mg/kg 
diet 
  ADI: 0/02 mg/kg                 Toxicity class WHO( a.i.) : III  ; EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                          > 3000                             mg/kg 
   LC50   for  fish:( 96 h )                                  > 0/015                            mg/lit 
   EC50   for  daphnia:( 48 h )                          > 1/45                             mg/lit 
               Bees  LD 50 :                                       > 20                                microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��î�æç�ëé���ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�æê�ææ�ëî�Ʈŗřŵ���

šŚƔůǈƯ��
�ŵŹřŵ�ƾƄƧ�ƮŴţ�ŢǀƇŚų�ƹ�ŶƿŚưƳ�ƾƯ�ƽźǀĭƺƬū�ƮŴţ�ƪǀƨƄţ�Żř�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��spectroscopy - rp hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc � �
��
��



   ̂˹� �

��ƂƧ�ƶƴƧ��
žƧƹŻŚǀţ�ƽżĮƷ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��hexythiazox 

ç��ŽǈƧ��acaricide��
è��Ƶƹźĭ��mite growth inhibitor���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H21 CLN2O2S ( 352/9 )                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10% W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Nissorun                                                                                        ( Nippon Soda ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���Ƨ��ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴ��ƵřźưƸŝ�ƾƄƧ�ƵźǀƠƃ�ƹ�ƾƄƧƹŹǇ�ƹ�ƾƄƧ�ƮŴţ�ŢǀƇŚų�Śŝ�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�

��īźŝ�ŮƐſ�Żř�ƽŷƺƠƳ�ŢǀƇŚų��
ç��ƝźƈƯ�ŵŹřƺƯ���šŚŞƧźƯ�żƯźƣ�ƶƴƧ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��êå�Śţ�ìê�ƲƛƹŹ�źŤǀƫ�Ʀƿ�ƍǈŤųř�Śŝ�śō�źŤǀƫ�ŶƇŹŵ�ƵźŧŒƯ�ƵŵŚƯ�ƭźĭ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000   mg/kg                                       NOEL( 2y) : 23/1 mg/kg 
  ADI: 0/03 mg/kg             Toxicity class WHO( a.i.) : U ; EPA( form.) : IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 2510                            mg/kg 
   LC50   for  fish: ( 96 h )                                 3/7                            mg/lit 
   EC50   for  daphnia: ( 48 h )                          1/2                            mg/lit 
  Not toxic to bees  LD 50 :                              > 200                           microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  N ; R 50 , R 53� �

ŢŞŧ�ŲƿŹŚţ��
æå�ææ�ìè�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ���ŢƿŚƜƫ�ŶƿŶưţ�íê���
��

šŚƔůǈƯ��
�ƵƺǀƯ�ƱŚŤųŹŵ�Źŵ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�Żř�ƶƬƇŚƟ�ƪƣřŶůæé�ŻƹŹ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc  

��
��



   ̂˺� �

��
��ƂƧ�ġŹŚƣ��

�ƩƹŻŚƳƺƧ�ƾƀƧƺěř��

�ƭŚƳ�šŚƈŴƄƯ�ƹ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��epoxiconazole 

ç��ŽǈƧ��fungicide��
è��Ƶƹźĭ��triazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H13 CLFN3O ( 329/8 )                                                                       

  ë�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř��  - SC12/5% W/V                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Opus                                                                                                          ( BASF ) � �
æ��Ƴ�źǀŧŀŚţ�ƵƺŰ���ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�ƂƧ�ġŹŚƣó��źŧř�Ɩǀſƹ�ƞǀƏ�Śŝ���
ç��ƝźƈƯ�ŵŹřƺƯ����Ŷƴƣ�ŹŶƴƜģ�ƾŰƐſ�ƥŶǀƠſ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ʀƿ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
Acute oral LD50 for rats : > 5000  mg/kg                NOEL (�ƾŗřŻ�ƱŚƏźſ ) for mice :0/81  

mg/kg 
  ADI: 0/0032 mg/kg            Toxicity class WHO( a.i.) : II  ;  EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
   LD50   for  birds :                                               > 2000                          mg/kg 
   LC50   for  fish : ( 96h )                                    2/2 � 6/8                       mg/lit 
   LC50   for  daphnia: ( 48 h )                               8/7                             mg/lit 
                  Bees  LD 50 :                                         > 100                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   R 40 | R 61 | R 62 | N; R 51 , R 53� �

ŢŞŧ�ŲƿŹŚţ��æ�ç�íç�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ�� �

šŚƔůǈƯ��
 

�ŢƠū�Ʀƿ�Żř�ŜǀƧźţ2 R , 3S � 2 S , 3R � enantiomer�Ţſř�ƵŶƃ�ƪǀƨƄţ����
��

��



   ̂˻� �

�ƂƧ�ġŹŚƣ��
ŽƺƠƴƠƿŵř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��edifenphos 

ç��ŽǈƧ��fungicide��
è��Ƶƹźĭ��phosphorothioate 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
��
 
 
 
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H15 O2 PS2 ( 310/4 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC50% W/V                                                                                

  ì��ƽŹŚŬţ�ƭŚƳ� - Hinosan                                                                               (Bayer CropScience ) 

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƂƧ�ġŹŚƣŪƫŚƘƯ�ƹ�ƾŤƓŚƠů�źŧř�Śŝ�īźŝ��
ç��ŵŹřƺƯ��ƝźƈƯ��ŪƳźŝ�Ţſǈŝ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƾƃŚě�ƩƺƬŰƯ�šŹƺƈŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ʀƿ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 100 � 260  mg/kg                                           NOEL( 2y ) : 5 
mg/kg 
  ADI: 0/003 mg/kg               Toxicity class WHO( a.i.) : Ib  ;  EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
   LD50   for  birds :                                        290 - 2700                           mg/kg 
   LC50   for  fish:( 96 h )                               0/43 � 2/5                           mg/lit 
   EC50   for  daphnia:                                      0/00032                             microg /lit 
  Not toxic to bees  LD 50 :                                  ----                                microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
źƐų�EC�� �

  T ; R 23 / 25 | Xn ; R 21 | R 43 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æé�ë�êê��

šŚƔůǈƯ��

��
Ʈſ�Ʋƿřř��ƶƧ�ƾƗŹřżƯ�Źŵ�æå�Śƿ�ƪŞƣ�ŻƹŹ�æåƾƃŚĜưſ�ƪǀƳŚěƹźě�Śŝ�ŶƘŝ�ŻƹŹ�ƾƯ��ŵŵźĭ�ƝźƈƯ�ŶƿŚŞƳ�ŵƺƃ����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�� glc�ŹƺŤƨţŵ�ŚŝTID 

� �



   ̂˼� �

�ƂƧ�ġŹŚƣ��
�ƱƺƿŵƹźĜƿř���ƮƿŻřŶƴŝŹŚƧ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��iprodione + carbendazim 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��dicarboximate + benzimidazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C13 H13 O3 N3 CL2 ( 330/2 ) + C9 H9 N3O2 ( 191/2 )                          

   ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 52/5%  W/W                                                                       

   ì��ƽŹŚŬţ�ƭŚƳ� - Rovral -  T S                                                                     ( Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŶƃŹ�ƹ�ŚƷŹƺĜſř�ƽŹƹŹŚŝ�Żř�ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�Ɩǀſƹ�źǀŧŀŚţ�ƶƴƯřŵ�Śŝ�ƾſŚưţ�ƹ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ

mycelium�ŶƴƧ�ƾƯ�ƽźǀĭƺƬū���
ç��ƝźƈƯ�ŵŹřƺƯ����ŪƳźŝ�Ţƿǈŝ�Ţǀƃ�ƶǀƬƗó�šƺţ�ƶųŚƃźſ�ƾĭŶǀƨƄų�óƺū�ƽŹřƺƳ�ƽř�ƵƺƸƣ�ƶƨƫ�ƶǀƬƗ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�ŹřŶƤƯ�ƝźƈƯ���Ƴźŝ�ƽřźŝƺţ�ƽřźŝ�ƹ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�Ʀƿ�Ū�Ʊřżǀưŝ�ƺū�ƽřźŝ�ƹ�ŹřżƷ�Źŵ�Ʀƿ�šæ�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                                    NOEL : --- mg/kg 
  ADI: ---  mg/kg                       Toxicity class WHO( a.i.) : U  ; EPA ( form.): IV ��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      ---                            mg/kg 
   LC50   for  fish:                                         ---                             mg/lit 
   EC50   for  daphnia:                                  ---                            mg/lit 
  Not toxic to bees  LD 50 :                           ---                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  R 40 | N ; R 50 , R 53 | R 68 

ŢŞŧ�ŲƿŹŚţ��çç�ì�ëé�Źŵ�ƹ�ë�æç�ìê�šŶưŝ�è�ƺū�ƽŹřƺƳ�ƽř�ƵƺƸƣ�ƶƨƫ�ƶǀƬƗ�ƩŚſ���
î�æç�ìí�ƺū�ƽŹřƺƳ�ƽř�ƵƺƸƣ�ƶƨƫ�ƶǀƬƗ�Ʈŗřŵ�ŢŞŧ�� �

šŚƔůǈƯ��

��ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůiprodione���îë���
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůcarbendazim ��îí����

�ŜǀƧźţ�Żř�Ʈſ�Ʋƿřê�æì��iprodion %35 + carbendazim�Ţſř�ƵŶƃ�ƪǀƨƄţ�� 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�Śƿ�glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�ECD 

��
��



   ̂˽� �

��
�ƂƧ�ġŹŚƣ��
�ƪǀƫřŻŚưƿř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��imazalil 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��imidazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
 
��
��
 
 
��
��
�ê�Ư�ƱŻƹ�ƹ�ƩƺƯźƟ��ƾƫƺƨƬ�� C14 H14 CL2N2O ( 297/2 )                                                                       

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 5% W/V                                                                               

 ì��ƽŹŚŬţ�ƭŚƳ� - Fungaflor                                                                           ( Dow Agro Sciences ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣƖǀſƹ�źŧř�ƞǀƏ�Śŝ� �
ç��ƝźƈƯ�ŵŹřƺƯ���ƺū�ƽŹřƺƳ�ƽř�ƵƺƸƣ�ƶƨƫ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ŹŸŝ�ƾƳƺƠƗŶƋ�ŹřżƷ�Źŵ�Ʀƿ�ŢŞƀƳ�ƶŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 227 ( female ) , 342 ( male ) mg/kg       NOEL : 2/5 mg/kg daily 
  ADI: 0/03  mg/kg          Toxicity class WHO (a.i.) : II  ; EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                2000 - 2510                        mg/kg 
   LC50   for  fish: ( 96 h )                        1/5 � 4/04                        mg/lit 
   EC50   for  daphnia:  ( 48 h )                    3/5                             mg/lit 
                Bees  LD 50 :                                  40                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   Xn ; R 20 / R 22 | Xi ; R 41 | Xi ; R 41 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��ë�ç�ìê�šŶưŝ�è�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì��

šŚƔůǈƯ��
���ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� glc� �
��



   ̂˾� �

�ƂƧ�ġŹŚƣ��
�ƹŵźŝ��ƺƬŴƯźŝ�ƍŵ�ƹ����

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bordeaux mixture 

ç��ŽǈƧ��( foliar use ) fungicide 

è��Ƶƹźĭ��inorganic���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� Cu SO4 + Ca ( OH) 2 ( ---- )                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 20%                                                                                       

 ì��ƽŹŚŬţ�ƭŚƳ� - Bordeaux mixture                                                                                                    � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾŤƓŚƠů�ƂƧ�ġŹŚƣó�ŵƺƃ�ƾƯ�śŸū�īźŝ�ƢƿźƏ�Żř�óŚƷŹƺĜſř�ŶƃŹ�Żř�ƽźǀĭƺƬū�� �
ç��ƝźƈƯ�ŵŹřƺƯ����ƽźǀſŵźſ�ƵƺǀƯ�ƱŚŤųŹŵ�ƶƫŚſ�Ŷƴģ�Śƿ�Ʀƿ�źƨƳŚƃ�ƶǀƬƗ���ƵƺǀƯ�ƱŚŤųŹŵ�ƾƫŚŝźƛ�ƽŹŚưǀŝó�ƾĭŶǀĤǀě�

ƺƬƷ�īźŝ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ� ��ƶǀƸţ�ŻźƏ��Ư�šŚƠƫƺſ�ŹřŶƤƯ�ƶŝ�ƮǀƀƬƧ�ŶǀƀƧƹŹŶǀƷ�ƵƹǈƘŝ�ƭźĭƺƬǀƧ�Ʀƿ�ŹřŶƤƯ�ƶŝ�ƶŝō�Ūƴě�žçê�æ�
�Źŵ�ƭźĭƺƬǀƧæåå�śō�źŤǀƫ�ó�Śŝ�ƾƃŚĜưſ�ƽřźŝ�HV����ƮǀƀƬƧ�ŶǀƀƧƹŹŶǀƷkg�çê�æ���kg�æ�žƯ�šŚƠƫƺſ�æåå�śō�źŤǀƫ����Śƿ

���ƮǀƀƬƧ�ŶǀƀƧƹŹŶǀƷ4Kg + 2kg�žƯ�šŚƠƫƺſ�æåå�śō�źŤǀƫ����Śŝ�ƾƃŚĜưſ�ƽřźŝLV���
�Źŵ�ƪů�ƪŝŚƣ�źǀƛ�ƾƫō�ƽŚƷ�Ʃǈů�ƹ�śōóšŚƠƫƺſ�ƮǀƳƺƯō�Źŵ�ƩƺƬŰƯ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : >4000 mg/kg                                                    

   

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   Toxic to fish  
   Not toxic to bees � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ó�æç�æå�ìè��

šŚƔůǈƯ��

�ŵƺƃ�ƝźƈƯ�ŶƿŚŝ� ƵŚǀĭ�ƪƯŚƧ�ŶƃŹ�ƶƬůźƯ�Źŵ�ƽŻƺſ�šŚŞƳ�ŢǀƇŚų�ŢƬƗ�ƶŝ� ƹ�ŵƺƃ�ƶǀƸţ�ŶƿŚŝ�ƝźƈƯ�ƭŚĮƴƷ�Ʈſ�Ʋƿř��
�ƩƺƬŰƯ�Ʋƿř�ƶǀƸţ�ƭŚĮƴƷ( S 2% )�ƪǀƨƄţ�ƾĮƳŹ�ƾŝō�śƺſŹ�ƾƷŚţƺƧ�šŶƯ�Żř�žě�ƹ�Ŷƿō�ƾƯ�Źŵ�ƱƺǀƀƳŚĜſƺſ�šŹƺƈŝ�

�ŶƷŵ�ƾƯ���ƽŚƷ�ƎǀŰƯ�ƶŝ�ŽŚƀů�ƽŚƷ�ƂƧ�ƵźƄů�Śŝ�ƍǈŤųř�ŢǀƬŝŚƣ�ŚƷ�šŚƯŚŝŹŚƧ�ƹ�ƵźƠƀƟƺƳŚĭŹř�šŚŞǀƧźţ�ŶƴƳŚƯ�ƾƿŚǀƬƣ
�ŵŹřŶƳ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��ſƺŝ�ƽŻŚſřŶūǀƹ�ƦƿŹƺƠƫƺſ�Ŷǀſř�ƶƬ          

�determination of copper content atomic absorption spectrescopic Śƿ gravimetric � 

 Volmetric � electrolytic                                                                                                                    
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���Śƿ�Ŷǀſř�ƦƿźƬƧźě�Śƿ�ƦƿŹƺƠƫƺſ�Ŷǀſř�ƶƬǀſƺŝ�ƽŻŚſřŶūColorimtery�� �



   ̂˿� �

�ƂƧ�ƽźŤƧŚŝ�ƹ��ƂƧ�ġŹŚƣ��
��žƨǀƟƹŵźŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���ƴų�žƯ�šŚƠƫƺſ�ƵŶƃ�ƾŨ( bordeaux Fix )  

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��inorganic���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���                                                                                                                     

 ë�Ŷƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�Ƶ�  - SC 18%    W/V                                                                            

   ì��ƽŹŚŬţ�ƭŚƳ����ƥŚţ�ƱŚŞƛŚŝ�� ���������������������������������������������������������������������������������������������������- Bordeaux Fix 

   
æ��źǀŧŀŚţ�ƵƺŰƳ���ƂƧ�ġŹŚƣ �ŶƳƺƃ�ƾƯ�ƩźŤƴƧ�ŚƷŹƺƟ�ƽŶǀƴƧ�ƹ�ƽŶǀƴƧ�žƯ�Ʊƺƿ�ƱŶƃ�ŵřŻō�Śŝ�ƾŤƓŚƠů�źŧř�Śŝ�ƂƧ�ƽźŤƧŚŝ�ƹ����
ç��ƝźƈƯ�ŵŹřƺƯ���ƺƫōŵŹŻ�ƾƫŚŝźƛ�ƽŹŚưǀŝ�ƩźŤƴƧ��
��

Ƨ�ƹ�ŵźŝŹŚ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�æ�ó�æ��ŶƇŹŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 4000  mg/kg                                                                                    

   
  

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
Toxic to fish  
Not toxic to bees ��

� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
� �

ŢŞŧ�ŲƿŹŚţ��æé�ë�íé�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���

šŚƔůǈƯ��

��
ƽżƬƟ�žƯ�Ŝƀů�źŝ�ƵźŧŒƯ�ƵŵŚƯ�çê�å��êí�é���žƯ�šŚƠƫƺſ�ƽŚƴŞƯ�źŝ�ƶƧ����æ��æí����ŶƃŚŝ�ƾƯ����

�žƨǀƟƹŵźŝ�ƽřźŝ�ŻŚŬƯ�ƽŚƯŵ�źŨƧřŶůëå�ŶƃŚŝ�ƾƯ�ŵřźĭ�ƾŤƳŚſ�ƶūŹŵ����
�ŶƃŚŝ�ƾƯ�ƶŤƠƷ�Ʀƿ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟ���

��



   ̂̀� �

��
�ƂƧ�ġŹŚƣ��
�ƪǀƯƺƴŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��benomyl 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��benzimidazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H8 N4O3 ( 290/3 )                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 50%  W/W                                                                            

   ì��ƽŹŚŬţ�ƭŚƳ� - Benlate                                                                                                  ( Dupont ) 

  � �
æ��źǀŧŀŚţ�ƵƺŰƳ���Ƨ�ġŹŚƣ�ŵƺƄǀƯ�ŚŬŝŚū�ƵŚǀĭ�ƭŚưţ�Źŵ�ƶƄƿŹ�ƹ�īźŝ�ƢƿźƏ�Żř�ƶƧ�ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�ƦǀưŤƀǀſ�Ƃ���
ç��ƝźƈƯ�ŵŹřƺƯ�����ŹŶƴƜģ�ƹ�Ŝǀſ�ƾƤǀƤů�ƥŶǀƠſ�ƹ�ƵŚǀſ�ƶƨƫ���ŪƳźŝ�ƽř�ƵƺƸƣ�ƶƨƫ�ƹ�ƶƣƺƏ�ƹ�ƶƄƿŹ�ƾĭŶǀſƺě�ƶǀƬƗ��

šƺţ�ƶųŚƃźſ�ƾĭŶǀƨƄų���ŵƺŴƳ�ƾĭŵŻ�ơźŝ���Ʊƺţƺţ�ƹ�ƵƺǀƯ�ƱŚŤųŹŵ�ƶƄƿŹ�ŶǀƠſ�ƾĭŶǀſƺě���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŪƳźŝ�ƽŚƸƿŹŚưǀŝ�ƶǀƬƗç�Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƹ�ƥŶǀƠſ���ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�Ʀƿ�Ŷƴƣ�ŹŶƴƜģ���ŹřżƷ�Źŵ�ê�å�
�Ʊƺţƺţ�ƹ�šƺţ���ŹřżƷ�Źŵæ�ŵƺŴƳ���ŹřżƷ�Źŵ�ç�ŹřżƷ�Źŵ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                                 NOEL : 2500 mg/kg 
  ADI: 0/02 mg/kg               Toxicity class WHO (a.i.) : III  ;  EPA( form.) : IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
   LD50   for  birds :                                          > 500                             mg/kg 
   LC50   for  fish: ( 96 h )                              0/27 � 4/2                         mg/lit 
   EC50   for  daphnia:  ( 48 h)                           0/64                              mg/lit 
   Not toxic  to  bees  LD 50 :                               > 50                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   R 68� �

ŢŞŧ�ŲƿŹŚţ��çè�ææ�êæ��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����
�ŵŵźĭ�ƽŹřŵŵƺų�ƱŶŝ�Śŝ�ƮǀƤŤƀƯ�ŽŚưţ�Żř�ƹ�ŵƺƃ�ŢƿŚƗŹ�ƪƯŚƧ�ƍŚǀŤůř�Ʈſ�Ʋƿř�Żř�ƵŵŚƠŤſř�ƭŚĮƴƷ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc or i.r. spectrometry ���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc � �

��
��



   ̂́� �

Ƨ�ġŹŚƣ�Ƃ��
�ƩƺƳŚţźţ�ƾŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bitertanol 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��triazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C20 H23 N3 O2 ( 337/4 )                                                                        

 ë�ƺǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�Ʊ�  - WP 25%  W/W                                                                            

 ì��ƽŹŚŬţ�ƭŚƳ� - Baycor                                                                               (  Bayer CropScience)   � �
æ��źǀŧŀŚţ�ƵƺŰƳ����żŤƴſƺǀŝ�Żř�ŪƫŚƘƯƹ�ƾŤƓŚƠů�źŧř�Śŝ�īźŝ�ƂƧ�ġŹŚƣergosterol�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ����
ç��ƝźƈƯ�ŵŹřƺƯ����Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƽŹŚưǀŝ�ƩźŤƴƧ�ƹ��ƵŻŹŚŞƯ�ŢƸū��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ìê���ŹřżƷ�Źŵ��æê�Źŵ�ƭźĭ�çå�śō�źŤǀƫ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                    NOEL(2y) : 100 mg/kg diet 
  ADI: 0/01   mg/kg                     Toxicity class WHO (a.i.) : U ; EPA ( form.): III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                             776                               mg/kg 
   LC50   for  fish:( 96 h )                               2/14 - 3/54                          mg/lit 
   LC50   for  daphnia: ( 48 h )                          1/8 - 7                             mg/lit 
  Not toxic to bees  LD 50 :                                > 104/4                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æè�é�ìè�šŶưŝ�ŢŞŧ�è�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íê���

šŚƔůǈƯ��

��
�ŵƺƃ�ƾƯ�ŚƷŶǀŗƹźŤſř�ƱƺǀſǈǀŤƯ�ƽŵ�ƖƳŚƯ���

�Żř�ƾƏƺƬŴƯ�ƂƧ�ġŹŚƣ�Ʋƿřç�Ţſř�źƯƹżƿřƺŤſŚƿŵ���
�ŢŞƀƳ�ƶŝí�ƶŝ�ç�Żř�A -enantiomer�ƶŝ��B-enantiomer���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��ƺƃ�ŢſřƺųŹŵ�źƿŚŝ�ŢƧźƃ�Żř�ŵ� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc 



   ̂̂� �

�ƂƧ�ġŹŚƣ��
�ƩƹŻŚƳƺƨǀěƹźě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��propiconazole 

ç��ŽǈƧ��( foliar use ) fungicide 

è��Ƶƹźĭ��triazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H17 CL2 N3 O2 ( 342/2 )                                                                   

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 25%  W/V                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� - Tilt                                                                                                      ( syngenta)    � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŶƳƹō�ƢƿźƏ�Żř�žƨƗźŝ�ƹ�ƶƄƿŹ�ƶŝ�īźŝ�ƾƿŚŬŝŚū�ŢǀƇŚų�Śŝ�ŪƫŚƘƯ�ƹ�ƾŤƓŚƠů�źŧř�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ

�ƾŝƺģ��
ç��ƝźƈƯ�ŵŹřƺƯ����ŪƳźŝ�Ţƿǈŝ�Ţǀƃ�ƶǀƬƗó�ƶƃƺų�ƭƺƿŹřŻƺƟ�ƶǀƬƗ�ƭŶƴĭ�ĬƳŻ�ƽŹŚưǀŝ�ƶǀƬƗ��ƭŶƴĭ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ƾĭŵƺƫō�šŹƺƇ�Źŵ�ƹ�ƾƃŚě�ƩƺƬŰƯ�šŹƺƈŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ʀƿèå���ŪƳźŝ�ƽŚƷ�ƶƣŚſ�Żřó�Źŵ�źŤǀƫ�ƮǀƳ�
�ƭŶƴĭ�ƕŹřżƯ�ƽřźŝ�ŹŚŤƨƷó�ƶƬůźƯ�Źŵ�ƾƃŚĜưſ�ŢŝƺƳ�Ʀƿ�ƪƣřŶů�šŹƺƈŝ�ƭŶƴĭ�ƶƃƺų�ƭƺƿŹřŻƺƟ�ƶǀƬƗ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ʀƿ�

�ƾƷŶƬĭ���ƶƬƇŚƟ�ƶŝ�ƾƃŚĜưſ�Źřźƨţ�ŻŚǀƳ�šŹƺƇ�Źŵ�ì�ŻƹŹ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1517  mg/kg                                    NOEL ( 2y) : 3/6 mg/kg daily 
  ADI: 0/04 mg/kg                   Toxicity class WHO (a.i.) : II ;  EPA( form.) : ---��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      2223 - > 2510                       mg/kg 
   LC50   for  fish: ( 96h )                                2/6 � 6/8                            mg/lit 
   EC50   for  daphnia: ( 48 )                               10/2                                mg/lit 
  Not toxic to bees  LD 50 :                                  > 100                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn ; R 22| R 43 | N ; R 50 , R 53   � �

ŢŞŧ�ŲƿŹŚţ��çë�ææ�ìì�šŶƯ�ƶŝ�ŶƿŶưţ�ê� ��ŪƳźŝ�Ţƿǈŝ�Ţǀƃ�ƶǀƬƗ�ƩŚſ�çæ�æ�ìê�šŶưŝ�ƭŶƴĭ�ĬƳŻ�ƶǀƬƗ�è� ��ƩŚſ�î�ë�ìì�ƶǀƬƗ�
�šŶưŝ�ƭŶƴĭ�ƶƃƺų�ƭƺƿŹřŻƺƟè�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůíí����
Ɵ�ƺū�ƹ�ƭŶƴĭ���ŪƳźŝ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚèå�šŹŷ�ŻƹŹ�çæ�ŻƹŹ���

�ŚƷ�ŶǀŗƹźŤſř�ƱƺǀſǈǀŤƯ�ƽŵ�ƵŶƳŹřŵŻŚŝ��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

��
��



  ˺˹˹� �

ƂƨģŹŚƣ��
ŻřźƬƧƹźě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� prochloraz 

ç��ŽǈƧ��fungicide��
è��Ƶƹźĭ��imidazole 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
��
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H16CL3N3 O2( 376/7 )                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  -   WP50%  W/W                                                                           

   ì��ƽŹŚŬţ�ƭŚƳ� - Sprogon                                                                              ( Bayer CropScience ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƴƧ�ƶƄƿŹ�ƹ�ƾŤƓŚƠů�ŢǀƇŚų�Śŝ�ƂƧ�ġŹŚƣ  

ç��ƝźƈƯ�ŵŹřƺƯ����ƾƧřŹƺų�ġŹŚƣ�ƾĭŶǀſƺě�ƩźŤƴƧ���ƪƯŚƗŚŝ�ƦƄų�ƾĭŶǀſƺěVerticillum fungicola 

� �
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��î�åŢŝƺƳ�Ʀƿ�šŹƺƈŝ�ƖŝźƯ�źŤƯ�Źŵ�ƭźĭ���ì�Śţ�æå��Ƃƃƺě�ƥŚų�Ʊŵřŵ�Żř�ŶƘŝ�ŻƹŹ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 1600 -2400  mg/kg                                                 
  ADI: 0/01 mg/kg            Toxicity class WHO (a.i.) : III                       ��

���������������������������������������������������������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 662                        mg/kg 
   LC50   for  fish: ( 96 h )                                 1/5                        mg/lit 
   LC50   for  daphnia:( 48 h )                          4/3                       mg/lit 
  Low toxic to bees  LD 50 :                               50                        mg/bee                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn ; R 22 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æî�ç�íé�šŶƯ�ƽřźŝ�è�ŢƣƺƯ�ƩŚſ�� �

šŚƔůǈƯ��

 
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîì����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc, hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc 

� �
��
��



  ˺˹˺� �

��
�ƂƧ�ġŹŚƣ��
�ƩƹŻŚƳƺƨƴě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���penconazole 

ç��ŽǈƧ��( foliar use ) fungicide��
è��Ƶƹźĭ��triazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ� ��
��
 
��
��
 
��
��
 
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�  C 13 H15 CL2 N3 ( 284/2 )                                                                           

ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ� - EW 20% W/V                                                                                

  
ì��ƽŹŚŬţ�ƭŚƳ�                                                                                                 ( Syngenta) �Topas    ���
æ��źǀŧŀŚţ�ƵƺŰƳ������ƀǀſ�ƂƧ�ġŹŚƣŪƫŚƘƯ�ƹ�ƾŤƓŚƠů�źŧř�Śŝ�ƦǀưŤ �ŚŬŝŚū�ƵŚǀĭ�ƍŚƤƳ�źƿŚſ�ƶŝ�ƹ�ƵŶƃ�śŸū�īźŝ�ƢƿźƏ�Żř�ƶƧ

�ŵƺƄǀƯ� 

��ç���ƝźƈƯ�ŵŹřƺƯ�����ƺƯ�ƾŰƐſ�ƥŶǀƠſ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

��è��ƝźƈƯ�ŹřŶƤƯ��æçê�å�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
NOEL(2 y )  : 3/8  mg/kg daily�   Acute oral LD50 for rats : 2125  mg/kg                             

���������   ADI: 0/03 mg/kg               Toxicity class WHO (a.i.) :U                        ��
�����������������������������������������              ������������������������������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
 > 1590                        mg/kg                 �   LD50   for  birds :                                     

   LC50   for  fish: ( 96 h )                             > 1/7                         mg/lit 
   LC 50   for  daphnia: ( 48h ):                    7 -11                         mg/lit��

������� Non toxic to bees LD 50 for bees                 > 5                           microg/bee � �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
� �

ŢŞŧ�ŲƿŹŚţ���ƶǀƫƹř�ŢƣƺƯ�ŢŞŧæê�æç�ìî�ŢƿŚƜƫ�ŶƿŶưţ�íê���

šŚƔůǈƯ��

�ŚƷŶǀŗƹźŤſř�ƱƺǀſǈǀŤƯ�ƽŵ�ƵŶƳŹřŵŻŚŝ��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc��
� �



  ˺˹˻� �

��
��

�ƂƧ�ġŹŚƣ��
ƩƹŻŚƳƺƧƺŞţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��tebuconazole 

ç��ŽǈƧ��fungicide 

è�ĭ�Ƶƹź��traizole��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C 16 H22 CLN3O ( 307/8 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EW25%  W/V ,  FS6%  W/V ,  DS 2%  W/W                          

     ì��ƽŹŚŬţ� ƭŚƳ� - Folicur , Raxil DS 2 , Raxil FS 060                                    ( Bayer 

CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŹŸŝ�ƵŶƴƴƧ�ƾƳƺƠƗ�ŶƋ�ƱřƺƴƗ�ƶŝ�ƾƴƧ�ƶƄƿŹ�ƹ�ƾƳŚƯŹŵ���ƾŤƓŚƠů�ŢǀƇŚų�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƺƨǀƫƺƟ�Ź����ƭŶƴĭ�ŵŹŻ�ĬƳŻ�ƶǀƬƗ��

�ƪǀƀƧřŹë���ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƢƿźƐŝ�ƭŶƴĭ�ŹŚƨƃō�ƦƷŚǀſ�ƹ�ƾƫƺưƘƯ�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗ��
�ƪǀƀƧřŹç���ƭŶƴĭ�ŹŚƨƃō�ƦƷŚǀſ�ƹ�ƾƫƺưƘƯ�ƱŚƸƴě�ƦƸǀſ�ƶǀƬƗ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŹƺƨǀƫƺƟ��ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ʀƿ��
�ƪǀƀƧřŹ( FS 6% )���êåźĭƺƬǀƧ�Ŷƈƨƿ�ƽřźŝ�ƾţŹŚŬţ�ƭźƟ�Żř�źŤǀƫ�ƾƬǀƯ��ƭŶƴĭ�ŹŸŝ�ƭ��ê�å�ŹřżƷ�Źŵ����
�ƪǀƀƧřŹ( DS 2% )���æê�ƭŶƴĭ�ŹŸŝ�ƭźĭƺƬǀƧ�Ŷƈƨƿ�ƾƳƺƠƗ�ŶƋ�ƽřźŝ�ƾţŹŚŬţ�ƭźƟ�Żř�ƭźĭ���ê�æ����ŹřżƷŹ�ŵ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1700 ( female ) , 4000 ( male )  mg/kg   NOEL(2y) : 300 mg/kg 
diet 
  ADI: 0/03 mg/kg           Toxicity class WHO (a.i.) : III ; EPA( form.) : II��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                       1988 � 4438                       mg/kg 
   LC50   for  fish:( 96 h )                                 6/4 � 5/7                          mg/lit 
   EC50   for  daphnia:  ( 48 h )                           4/2                                mg/lit 
  Toxic to bees  LD 50 :  ( 48 h )                           83                                microg/bee� �

�ƹ�ƮŗǈƗ�šǈưū
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��

�ŹƺƨǀƫƺƟ( EW 25%)���çì�æ�ìê�šŶưŝ�è�ŢƿŚƜƫ�ŶƿŶưţ�ƩŚſ�íë�ƪǀƀƧřŹ���( FS 6% )���æç�ææ�ìì�šŶƯ�ƶŝ�è�ƩŚſ�
�ƹçå�æç�íå�ŢƿŚƜƫ�ŶƿŶưţ�ƩŚſ�ƶſ�šŶƯ�ƶŝ�íë���
ë��FS��ƭŶƴĭ�ŹŚƨƃō�ƦƷŚǀſ�ƶǀƬƗæ�ì�íæ�Ŷƃ�ŢŞŧ�ŢƣƺƯ�ŹƺƐŝ�ƩŚſ�ƶſ�šŶƯ�ƶŝ���ƪǀƀƧřŹ���( DS 2% )���æé�é�ìí�

�šŶưŝè�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë�� �

šŚƔůǈƯ���ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůê�îå����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 



  ˺˹˼� �

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc� �
��

�ƂƧ�ġŹŚƣ��
ƩƺƴưƿŵŚƿźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��triadimenol 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��triazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H18 CLN3 O2 ( 295/8 )                                                                      

   ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - DS 7/5%                                                                                    

 ì�Ŭţ�ƭŚƳ�ƽŹŚ� - Baytan                                                                                  ( Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƶŝ���ƵŶƃ�śŸū�īźŝ�ƹ�ƶƄƿŹ�ƢƿźƏ�Żř�ƶƧ�ƾƴƧ�ƶƄƿŹ�ƹ�ƱŚƯŹŵ���ƾŤƓŚƠů�ƅřƺų�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ

�ƩŚůŹŵ�Ʊřƺū�ƽŚƷ�ŢƟŚŝŹŶƃ�ŶſŹ�ƾƯ�ƾŝƺģ�ƹ�ƶƴƸƧ�ƽŚƷ�Ţưƀƣ�ƶŝ�źŤưƧ�ŚƯř�ŶŝŚƿ�ƾƯ�ƩŚƤŤƳř���� �
ç��ƝźƈƯ�ŵŹřƺƯ����ƭŶƴĭ�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗ���ŹŸŝ�ƾƳƺƠƗŶƋ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�ŢƃŚƧ�Żř�ƪŞƣ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ŢƸū�ŹřżƷŹŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 700 mg/kg                                                      NOEL : 125 mg/kg 
  ADI: 0/05 mg/kg              Toxicity class WHO (a.i.) : III ;  EPA( form.) : III��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                          > 2000                             mg/kg 
   LC50   for  fish: ( 96 h )                                15 � 21/3                         mg/lit 
   EC50   for  daphnia: ( 48 h )                             51                               mg/lit 
   Not toxic to bees   � �

šǈưū�ƹ�ƮŗǈƗ�
�źƐųEC�� �

   Xn ; R 22  

ŢŞŧ�ŲƿŹŚţ��ë�è�ìå����ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ��ó�ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîé����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc��



  ˺˹˽� �

� �
 
��
��

�ƂƧ�ġŹŚƣ��
ƩƹŻŚƳƺƨǀţ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��triticonazole 

ç�ǈƧ�Ž��fungicide 

è��Ƶƹźĭ��triazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���   - C17 H20 CLN3O ( 317/8 )                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - FS 20%W/V                                                                                 

 ì��ƽŹŚŬţ�ƭŚƳ� - Real FS 200                                                                                                ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŤƯ�ƽŵ�ƵŶƳŹřŵŻŚŝ���ƾŝŚŴŤƳř�ƂƧ�ġŹŚƣ�ŹŸŝ�ƵŶƴƴƧ�ƾƳƺƠƗ�ŶƋ�ƱřƺƴƗ�ƶŝ�ƩƹźŤſř�Ʊƺǀſǈǀ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƭŶƴĭ�ƾƫƺưƘƯ�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƱřżǀƯ�ƶŝ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƢƿźƐŝçåƭŶƴĭ�ŹŸŝ�ƭźĭƺƬǀƧ�Ŷƈƨƿ�ƽřźŝ�ƾţŹŚŬţ�ƭźƟ�Żř�źŤǀƫ�ƾƬǀƯ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 2000  mg/kg                                       NOEL : 29/4 mg/kg daily 
  ADI: 0/0025 mg/kg         Toxicity class WHO (a.i.) : II                       ��

�������������                                             

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 2000                            mg/kg 
   LC50   for  fish:                                         > 10                                mg/lit 
   EC50   for  daphnia:( 48 h )                     > 9/3                             mg/lit� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æç�ææ�ìì����ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���ŢƿŚƜƫ�ŶƿŶưţíë���
šŚƔůǈƯ����



  ˺˹˾� �

�ƅƺƬų�ŶƇŹŵ�Śŝ�ƦǀưſřŹ�ƵŵŚƯîê���
��

��



  ˺˹˿� �

�ƂƧ�ġŹŚƣ��
ƝŹƺƯŵ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��tridemorph 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��morpholine���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
�ê�Ɵ��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯź�� C19 H39 NO ( 297/5)                                                                                  

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 75% W/V                                                                               

   ì��ƭŚƳ�ƽŹŚŬţ� - Calixin                                                                                                                     

  ���� �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�źŧř�Śŝ�ŪƫŚƘƯ�ƹ�ƾŤƓŚƠů�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ���Ŷƴƣ�ŹŶƴƜģ�ƾƤǀƤů�ƥŶǀƠſ�ƶǀƬƗ�ó�ƥŶǀƠſ�ſ�ƾƤǀƤů�żǀƫŚū�ƹ�ŚƸƿżŞ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ŹŶƴƜģìê�å�żǀƫŚū�ƹ�ŚƸƿżŞſ�ŶƘŝ�ƶŝ�ƵŚƯźǀţ�ƪƿřƹř�Żř�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ì�å�Ʋǀƫƹř�ƱŶƿŵ�Śŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�
�ŚƸĭźŝ�Źŵ�ƽŹŚưǀŝ�źŧř��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 480 mg/kg                                                      NOEL : 30 mg/kg 
  ADI: 0/016 mg/kg              Toxicity class WHO (a.i.) : II ;  EPA( form.) : III��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        1388 -  > 2000                  mg/kg 
   LC50   for  fish:                                                   3/5                           mg/lit 
   EC50   for  daphnia:                                            1/3                           mg/lit 
   Toxic to bees LD 50 : ( 24h )                              > 200                         microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��ì�ë�êë��

šŚƔůǈƯ��

ŚƷŶǀŗƹźŤſř�ƽŚǀůř�ƵŶƳŹřŵŻŚŝ��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��acid � base titration 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��gc � ms , Colorimetry���
� �



  ˺˹̀� �

�ƂƧ�ġŹŚƣ��
�ƩƹŻǈƨǀſ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��tricyclazole 

ç��ŽǈƧ��fungicide 

è�ƹźĭ�Ƶ��reductase���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H7 N3S ( 189/2)                                                                                  

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 75%                                                                                    

 ì��ƽŹŚŬţ�ƭŚƳ� - Beam                                                                                                                         ���
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƬƗŪƳźŝ�Ţſǈŝ�ƶǀ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�� Żř� ƵŵŚƠŤſř� Śŝ�ƾƃŚě�ƩƺƬŰƯ�ê�å�ƱƺǀſǇƺƯźƟ� Żř�ƭźĭƺƬǀƧ�ìê��WP� ŹƺƸƓ� Żř�žě�éå��� Śţèå���Żř
�ƾƷŚĭō�Ƃǀě�ƶǀƗǈƏř�ƹ�ƽƺū�Ǝƿřźƃ�ƶŝ�ƶūƺţ�Śŝ�ŚƷ�ƶƃƺų��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 314 mg/kg                                                NOEL : 275 mg/kg 
  ADI: 0/03 mg/kg              Toxicity class WHO (a.i.) : II ;  EPA( form.) : II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        > 100                           mg/kg 
   LC50   for  fish:                                           7/3 - 16                       mg/lit 
   EC50   for  daphnia:                                    > 20                            mg/lit 
   Bees LD 50 :                                                    ---                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��é�í�ëë�ŢƣƺƯ�ŢŞŧ�ê�ƩŚſ�æì�è�ìç�ŢƣƺƯ�ŢŞŧ�ŶƿŶưţ�ê���ƩŚſ�çë�ææ�ìì�šŶưŝ�ŶƿŶưţ�ê�ƩŚſ���

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID�Śƿƹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FPD�ó�ƶƬǀſƺŝ�śōŹ�ŵ�glc�ŹƺŤƨţŵ�Śŝ�NPD����
� �

��
��
��



  ˺˹́� �

��ġŹŚƣ�ƂƧ��
�ƲǀŝƹźŤſř�ƾƀƧƺƬƟ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���trifloxystrobin��
ç��ŽǈƧ��( foliar use ) fungicide ��
è��Ƶƹźĭ�oximinoacetate  ���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�� C20 H19 F3N2O4 ( 408/4 )                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WG 50%    W/W                                                                         

  ì��ƽŹŚŬţ�ƭŚƳ� - Flint                                                                                     ( Bayer CropScience) 

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� ƵĦƿƹ�ƾƳŚƯŹŵ�ƹ�ƾŤƓŚƠů�ŢǀƇŚų�ƹ�Ɩǀſƹ�ƞǀƏ�Śŝ�ƦǀưŤſƹżƯ���
ç��ƝźƈƯ�ŵŹřƺƯ����Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƩźŤƴƧó�Ŝǀſ�ƾŰƐſ�ƥŶǀƠſ�ƶǀƬƗ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�å��ŹřżƷŹ�ŵ�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : > 5000  mg/kg                                       NOEL( 2y ) : 9/8 mg/kg 
  ADI: 0/1 mg/kg              Toxicity class WHO (a.i.) : III ; EPA ( form.): ---��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                                   > 2000                       mg/kg 
   LC50   for  fish:  ( 96 h )                                         0/015                         mg/lit 
   LC50   for  daphnia: ( 48 h )                                  0/016                         mg/lit 
   Toxic to bees   LD 50 :                                            > 200                        microg/bee                  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��
ææ�í�íè�šŶƯ�ƽřźŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ����Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƩźŤƴƧ���
î�é�íç�šŶƯ�ƽřźŝ�ŢƣƺƯ�ŢŞŧ��è�ƩŚſ����Ŝǀſ�ƾŰƐſ�ƥŶǀƠſ�ƶǀƬƗ���

šŚƔůǈƯ��
��
��
��

��



  ˺˹̂� �

��
��

���ƂƧ�ġŹŚƣ��
�ƩƹżǀƯƺƬƟ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���triflumizole 

ç��ŽǈƧ��fungicide ��
è�ƹźĭ�Ƶimidzole��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ����
 
 
 
 
 
��
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�   C15 H15 CL F3 N3 O ( 345/7 )                                                                   

ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 15%  W/V                                                                               ��
ì��ƽŹŚŬţ�ƭŚƳ�- Trifmine                                                                                       ( Nippon Soda )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƾƳŚƯŹŵ�ƹ�ƾŤƓŚƠů�ŢǀƇŚų�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƬƗ�ŪƳźŝ�ƶƣƺƏ�ƾĭŶǀſƺě�ƽŹŚưǀŝ�ƶǀ���ŹƺƄƧ�ƩŚưƃ�Źŵ�ŵźŝŹŚƧ�ŢƸū�ľřźƈŰƴƯ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��èè�ŹŸŝ�ƭźĭƺƬǀƧ�Ŷƈƨƿ�ƾƳƺƠƗ�ŶƋ�ƽřźŝ�źŤǀƫ�ƾƬǀƯ���
��������������������������� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

��
  Acute oral LD50 for rats : 695 � 715  mg/kg                                            NOEL: 3/7 mg/kg 
  ADI: 0/0185 mg/kg           Toxicity class WHO (a.i.) : III ; EPA ( form.): III��

��������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        430                           mg/kg 
   LC50   for  fish: ( 48 h ) :                           1/26                           mg/lit 
   LC50   for  daphnia:  ( 3 h )                        9/7                           mg/lit    
   LD 50 for bees :                                           0/14                           microg / bee       � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æå�é�íæ����ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ŲƿŹŚţ��-�ŢƿŚƜƫ�ŶƿŶưţ�íë�ŹƺƄƧ�ƩŚưƃ�Źŵ�ŵźŝŹŚƧ�ŢƸū���

šŚƔůǈƯ��
�ŶǀŗƹźŤſř�ƱƺǀſǈǀŤƯ�ƽŵ�ƵŶƴƴƧ�ŢƘƳŚưƯ��

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc� �
��



  ˺˺˹� �

�ƂƧ�ġŹŚƣ��
ƭƺƳŚƿŻŹŚƷ�ŚƯŹŵƺƨƿźţ��

��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���trichoderma harzianum 

ç��ŽǈƧ��biological fungicide���
è��Ƶƹźĭ� �mito sporie fungi��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ������������������������������������������������������������������������������������������������������
ë�ŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞ�  ����ƩŵŚƘƯæåì CFU �ƭźĭźƷ�Źŵ�������������� ���������� ��ƢǀƬƘţ�ƪŝŚƣ�Źŵƺě� P 5% 

W/W 
ì�ƽŹŚŬţ�ƭŚƳ������������������������� Trichodermin B                                                                                       

æ��Ƴ�źǀŧŀŚţ�ƵƺŰ���ƽŚƷ�ġŹŚƣ�Śŝ�ƥŚų�Źŵ�ŢŝŚƣŹPhyto � pathogenic�ƹ�ŚƷ�ƽżƜƯ�żƿŹ�ƽřźŝ�Rhizosphere dominace�
�ŶƃŹ�ƶƧ�ŵŵźĭ�ƾƯ�ŹřźƟ�źǀƛ�ƹ�ŹřźƟ�ƽŚƷ�Ʀǀţƺǀŝ�ƾŤƳō���ƩƺƬŰƯ�ƽŚƷ�Ʀǀţƺǀŝ�ƾŤƳō�ƶƬưū�Żř�ƾţřŶǀƫƺţ�ƶŝ�źŬƴƯ�ŢŝŚƣŹ�Ʋƿř

�ŶƴƿŚưƳ�ƾƯ�ŵƹŶŰƯ�řŹ�ƾƷŚǀĭ�ƽřŻ�ƽŹŚưǀŝ�ƽŚƷ�ġŹŚƣ�ŢǀƫŚƘƟ�ƹ���ƖƟŵ�ŶƃŹ�ƎǀŰƯ�Źŵ�řŹ�ŻǇƺƬſ�Żř�ƽŵŚƿŻ�źƿŵŚƤƯ�ġŹŚƣ�Ʋƿř
�Ţſř�ƶƄƿŹ�ŶƃŹ�ƂƿřżƟř�ƹ�ƵŚǀĭ�ƶƄƿŹ�ƾĭŶǀſƺě�ƂƷŚƧ�ƾƿŚƳřƺţ�ƽřŹřŵ�ƪǀƫŵ�ƲƿŶŝ�ƹ�ŶƴƧ�ƾƯ���

ç��ƝźƈƯ�ŵŹřƺƯ����ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƶƤƿźƐŝ�ƾƴǀƯŻ�Ŝǀſ�ƵŚǀſ�ƵŹƺƃ�ƹ�ƶƣŚſ�źƨƳŚƃ�ƶǀƬƗ 

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��èŸŝ�ƾƳƺƠƗ�ŶƋ�šŹƺƇ�ƶŝ�ŹřżƷ�Źŵ�Ź                                              � �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 ��
 Acute oral LD50 for  rats  > 500 mg/kg                                           NOEL : --- mg/kg 
  Trichodema harzianum is non infectious and non pathogenic 

                                          � �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

  LD50   for   birds :                                          > 2000                          mg/kg��
  LC50   for  fish:                                           1/23   105 colony forming units cfu/ml      
  LC50   for  daphnia:                                    1/6    10 6                     cfu/ml                             
  Not toxic to hony bees  at :                               1000                            ppm� �

ƮŗǈƗ�šǈưū�ƹ�
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çè�æå�íæ�šŶƯ�ƶŝ�è�ŢƣƺƯ�ŢŞŧ�ƩŚſ�� �

šŚƔůǈƯ��

��
�ƲǀƯŹŵƺƨƿŵźţB�žƴū�ġŹŚƣ�Żř�Trichoderma harzianum�Ʊō�ƲƿźŤưƸƯ�ƶƧ�ŶƃŚŝ�ƾƯ�ŵŶƘŤƯ�ƽŚƷ�ƶƳƺĭ�ƽřŹřŵ�ƹ�

T.harizanum T vitide�ŶƃŚŝ�ƾƯ����
źƧŸţ� �� ƲǀƯŹŵƺƨƿźţ� ƩŚƘƟ� ƽŚƸƯřŶƳřBĤưƷ� ƹ� ƥŚų� �� řƺƷ� ƾƨƄų� ƶŝ� ŢŞƀƳ�����������ŽŚƀů� ŹŚǀƀŝ�ƂƠƴŝ� ŌřŹƹŚƯ� ƶƘƃř� Ʋǀƴ

�ŶƃŚŝ�ƾƯ���ŵƺƃ�ƾưƳ�ƶǀƇƺţ�ƭźĭ�ƹ�ƦƄų�ƢƏŚƴƯ�Źŵ�ƵŚǀĭ�ƾƃŚě�ƩƺƬŰƯ���
��

��



  ˺˺˺� �

�ƂƧ�ġŹŚƣ��
ƩƹŻřŶƴŝŚǀţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��thiabendazole 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��benzimidazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
��
�ê�ƹ�ƹ�ƩƺƯźƟ��ƾƫƺƨƬƯ�ƱŻ�� C10 H7 N3 S ( 201/2 )                                                                                

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP60%    W/W                                                                         

 ì��ƽŹŚŬţ�ƭŚƳ� - Tecto ( post � harvest , foliar)                                                             ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ� �
ç��ƝźƈƯ�ŵŹřƺƯ����ƶĤƷŚǀĭ�īźƯ�ƶǀƬƗ�šŚŝƺŞů�ŹŸŝ�ƾƳƺƠƗ�ŶƋóšŚŞƧźƯ�ŹŚŞƳř�ƽŹŚưǀŝ�ƶǀƬƗ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ŢƸūç�ŢƄƧ�Żř�ƪŞƣ�ŹřżƷ�Źŵ����šŚŞƧźƯ�ƽřźŝæ�Śţ�ê�æ�ƵƺǀƯ�Ţƃřŵźŝ�Żř�ŶƘŝ�ŹřżƷŹŵ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3100   mg/kg                                                    NOEL : 40 mg/kg 
  ADI: 0/1 mg/kg                 Toxicity class WHO (a.i.) : U   ;  EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                       > 2250                            mg/kg 
   LC50   for  fish: ( 96 h )                                  19                               mg/lit 
   EC50   for  daphnia:  ( 48 h )                       0/81                              mg/lit 
  Not toxic to bees  LD 50 :                                ---                               microg/bee� �

�ƹ�ƮŗǈƗ�šǈưū
�źƐųEC�� �

  N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��èå�ë�êè��

šŚƔůǈƯ��
�ŶƷŶǀƯ�Źřźƣ�ƵŶƴƴƧ�ŢƔƟŚŰƯ�ƵŶƳŚưǀƣŚŝ�ƵƺǀƯ�ƵŶƃ�ƾƳƺƠƗ�ŶƋ�ƶǀůŚƳ�ƽƹŹ�źŝ�ŜǀƧźţ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc�Śƿ�spectrofluorimetricly � �

��



  ˺˺˻� �

�ƂƧ�ġŹŚƣ��
�ƩƹŻřŶƴŝŚǀţ��ƩƺƟŚƿźţƺƬƟ��

ƹ�ƭŚƳ�šŚƈŴƄƯ�
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��flutriafol + thiabendazole 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��triazole + benzimidazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H13 F2 N3 O + C10 H7 N3S ( ----  )                                                  

  ë�ƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺ�  - DS 5% W/W                                                                               

    ì��ƽŹŚŬţ�ƭŚƳ� - Vincit  P                                                                                                    ( 

Zeneca ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����Ɩǀſƹ�ƞǀƏ�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ� �
ç��ƝźƈƯ�ŵŹřƺƯ����ŹƹŸŝ�ƾƳƺƠƗ�ŶƋ�ƶƤƿźƐŝ�ƭŶƴĭ�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�ŢƃŚƧ�Żř�ƪŞƣ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1140 mg/kg                                               NOEL( 90 d ) : 2 mg/kg 
  ADI: --- mg/kg           Toxicity class WHO (a.i.) : III  ;  EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
   LD50   for  birds :                                      ---                             mg/kg 
   LC50   for  fish:                                          ---                             mg/lit 
   EC50   for  daphnia:                                  ---                             mg/lit 
  Low toxicity  to bees  LD 50 :                    ---                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��ë�è�ìå�ƹ�ƩŚſ�ƶſ�šŶưŝ�æí�é�ìê�šŶưŝ�ŶƿŶưţ�è�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë�� �

šŚƔůǈƯ��

��
�ŢŞƀƳ�ƶŝ�ƩƺƟŚƿźţƺƬƟ�ƹ�ƩƹŻřŶƴŝŚǀţ�ŜǀƧźţ�Żř�Ʈſ�Ʋƿřê�ç����ê�ç���Ţſř�ƵŶƃ�ƪǀƨƄţ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc��
� �

��



  ˺˺˼� �

�ƂƧ�ġŹŚƣ��
�ƭřźǀţ��

�ƭŚƳ�šŚƈŴƄƯ�ƹ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��thiram 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��multi � site , dimethyl dithio carbamate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C6 H12 N2 S4 ( 240 / 4 )                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP80%   W/W ,  WP 65%  W/W                                             

       ì��ƽŹŚŬţ�ƭŚƳ� - Pomarsol                                                                                                   ( 

Bayer ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƾŤƓŚƠů�ƪưƗ�Śŝ�ƾſŚưţ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƽŹŚưǀŝ�ƶǀƬƗ�ƵƺǀƯ�ƱŚŤųŹŵ�ƾģŹŚƣ�ƽŚƸƿŹŚưǀŝ�źƿŚſ�ƹ�ƵŚǀſ�ƶƨƫ���ƾƳƺƠƗ�ŶƋ�ƽřźŝ�ƲǀƀƧƺŝŹŚƧ�ƵřźưƷ�

�ŹŚƨƃō�ƹ�ƱŚƸƴě�ƽŚƸƨƷŚǀſ�ƶǀƬƗ�ƭŶƴĭ�ŹŸŝ��
��

�ŵźŝŹŚƧ�ƹ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�Ƨ�ƵřźưƷ�ƾƃŚěƺƬŰƯ�šŹƺƈŝ�ƵƺǀƯ�ƱŚŤųŹŵ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ���ƲǀƀƧƺŝŹŚ��
�ƱřżǀƯ�ƶŝ�ƭŶƴĭ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƽřźŝçŹřżƷ�Źŵ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 2600  mg/kg                                              NOEL ( 2y) : 1/5 mg/kg 
  ADI: 0/01  mg/kg          Toxicity class WHO (a.i.) : III  ; EPA( form.) : III��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
   LD50   for  birds :                                   100 - 2800                       mg/kg 
   LC50   for  fish:  (96 h )                       0/0445 � 0/128                  mg/lit 
   EC50   for  faphnia :( 48 h )                      0/21                            mg/lit 
                   bees  LD 50 :                           > 20000                           microg/bee (formulation 
80%)��

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  R 68 | Xn ; R 20 /22 | Xi ; R 36 / 37 | R 43� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîë���
�šŚū�ƾƠǀƇ�ƹ�šŚŬƿżŞſ�ƽƹŹ�źŝ�ƝźƈƯ�ŢǀƗƺƴưƯ���ƶƀƬū�ƶŝƺƈƯì�ì�ìë�ƭƺưſźŝ�šŹŚƔƳ�ŢŘǀƷ����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�Śƿ�hydrolysis iodimethylamine 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�colorimetry 

� �
��



  ˺˺˽� �

�ƂƧ�ġŹŚƣ��
�ƪǀŤƯ�šŚƳŚƟƺǀţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��thiophanate - methyl 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��benzimidazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H14 N4 O4 S2 ( 342 / 4 )                                                                     

 ë�ǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�Ʊƺǀſ�  - WP70%   W/W                                                                            

   ì��ƽŹŚŬţ�ƭŚƳ� - Topsin M                                                                                       ( Nippon Soda 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ�ŵƺƃ�ƾƯ�śŸū�īźŝ�ƹ�ƶƄƿŹ�ƢƿźƏ�Żř�ƶƧ�ƽř�ƶŬƫŚƘƯ�ƹ�ƾŤƓŚƠů�ƪưƗ�Śŝ��� �
ç��ƝźƈƯ�ŵŹřƺƯ����ƭŶƴĭ�ƦƷŚǀſ�ƽŚƸƿŹŚưǀŝ�ƶǀƬƗ���ƶƄƿŹ�ŶǀƠſ�ƾĭŶǀſƺěó�ƱŚŤųŹŵ�Źŵ�ƶƄƿŹ�ƾŗŚƿŹǈǀƯŹō�ƾĭŶǀſƺě�

�ƽźǀſŵźſ�ƵƺǀƯ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ƀƳ�ƶŝ�ŹƹŸŝ�ƾƳƺƠƗ�ŶƋ�ƽřźŝ�ŢŞæêå�Źŵ�ƭźĭ�æåå�ƶƨƫ�ƹ�ƾŝǈĭ�ƹ�Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƽřźŝ���ŹŸŝ�ƭźĭƺƬǀƧ�
�ŹřŶƤƯ�ƵƺǀƯ�ƱŚŤųŹŵ�ƥŶǀƠſ�ƹ�ƺƬƷ�ƽř�ƵƺƸƣ�ƾĭŶǀſƺě�ƹ�ƾŝǈĭ�ŶǀƠſêå�Śţ�ëå�Źŵ�ƭźĭ�æåå�śō�źŤǀƫ� 

� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 6640 mg/kg                                      NOEL ( 2y) : 160 mg/kg diet 
  ADI: 0/08  mg/kg        Toxicity class WHO (a.i.) : Tab 5 ; EPA( form.) : IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 5000                               mg/kg 
   LC50   for  fish: ( 48 h )                             7/8 - 11                            mg/lit 
   EC50   for  daphnia: ( 48 h )                        20/2                               mg/lit 
  Not toxic to bees  LD 50 :                             > 100                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  R 68 | Xn ; R 20 | R 43 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��çè�è�êå��

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��rplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc or glc or colorimetry� �
��



  ˺˺˾� �

�ƂƧ�ġŹŚƣ��
�ƪǀŤƯ�šŚƳŚƟƺǀţ���ƭřźǀţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ��Ɨ�ƭŚƳ��ƾƯƺư�thiophanate methyl + thiram 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��benzimidazole + dimethyldithiocarbamate ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� ( CH3 ) 2 NCS5 SC5 . N ( CH3 )2                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP80%  ( 50% Thiphanete + 30% Thiram)  W/W                

        ì��ƽŹŚŬţ�ƭŚƳ� - Homaycat                                                                                            

(Sumitomo)  � �
æ��ŀŚţ�ƵƺŰƳ�źǀŧ���ƾŤƓŚƠů�źŧř�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ� �
ç��ƝźƈƯ�ŵŹřƺƯ����ŪƳźŝ�ƶƣƺƏ�ƾĭŶǀſƺě�ƽŹŚưǀŝ�ƩźŤƴƧ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���Ʊřżǀưŝ�ŹŸŝ�ƾƳƺƠƗ�ŶƋè�ŹƺƄƧ�ƩŚưƃ�ƽŹŚƨŬƳźŝ�ƢƏŚƴƯ�Źŵ�ŹŸŝ�ƺƬǀƧ�źƷ�ƽřźŝ�ƭźĭ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  �ŵƺƃ�ƶƘūřźƯ�ƭřźǀţ�ƹ�ƪǀŤƯ�šŚƳŚƟƺǀţ�ƶŝ���
��
 

�źƿŚſ�Ţǀưſ
řŵƺūƺƯš��

��
  �ŵƺƃ�ƶƘūřźƯ�ƭřźǀţ�ƹ�ƪǀŤƯ�šŚƳŚƟƺǀţ�ƶŝ���
��

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çí�í�íå����ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���ŢƿŚƜƫ�ŶƿŶưţíê���

šŚƔůǈƯ��
��
��



  ˺˺˿� �

��
�ƂƧ�ġŹŚƣ��
�Ʋƿŵƹŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��dodin 

ç��ŽǈƧ��( foliar ) fungicide 

è��Ƶƹźĭ��guanidine��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
��
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H33 N3 O2 ( 287 /4 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP65%  W/W                                                                             

   ì��ƽŹŚŬţ�ƭŚƳ� - Melprex                                                                                                                   � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƳŚƯŹŵ�ƽŹřŶƤƯ�ƹ�ƾŤƓŚƠů�źŧř�Śŝ�ƂƧ�ġŻŚƣ� �
ç��ƝźƈƯ�ŵŹřƺƯ����Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƶǀƬƗ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŹřżƷ�Źŵ�Ʀƿ�ŢŞƀƳ�ƶŝ�ƾƃŚě�ƩƺƬŰƯ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1000  mg/kg                                           NOEL( 2y ) : 800 mg/kg 
  ADI: 0/1  mg/kg               Toxicity class WHO (a.i.) : III ; EPA( form.) : I��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      788 - 1142                            mg/kg 
   LC50   for  fish: ( 96 h )                                    0/6                                 mg/lit 
   EC50   for  daphnia: ( 48 h )                           0/13                                mg/lit 
                  Bees  LD 50 :                                     > 0/011                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   Xn ; R 22 | Xi ; R 36 / 38 | N ; R 50 , R 53� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîì����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���ƾŝōźǀƛ�ƎǀŰƯ�Źŵ�ƱƺǀſřźŤǀţ 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��Colorimetry���
� �

��
��



  ˺˺̀� �

�ƂƧ�ġŹŚƣ��
ƩƹŻŚƳƺƧƺƴƠƿŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��difenoconazole 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��azole��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H17 CL2 N3 O3 ( 406/3 )                                                                   

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - DS3%W/W  ,   FS3%W/V                                                         

     ì��ƽŹŚŬţ�ƭŚƳ� - Dividend                                                                                              ( Syngenta 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƩƹźŤſƺĭŹř�żŤƴſƺǀŝ�ƵŶƳŹřŵŻŚŝ���ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ��
ç�ŵŹřƺƯ��ƝźƈƯ���ŶƳŶƿƺƿŵè��DS�ƭŶƴĭ�ŹŚƨƃō�ƦƷŚǀſ�ƹ�ƭŶƴĭ�ƵŚţƺƧŚě�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗ�ó�ƭŶƴĭ�ƾƫƺưƘƯ�ƦƷŚǀſ���

�ŶƳŶƿƺƿŵè��FS���ƭŶƴĭ�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗ�� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ� ��ŶƳŶƿƺƿŵè��DS� ���ƭŶƴĭ� ƵŚţƺƧ� Śě�ƱŚƸƴě�ƦƷŚǀſçåå�Ŷƈƨƿ�ƾƳƺƠƗ�ŶƋ�ƽřźŝ�ƾţŹŚŬţ�ƭźƟ�Żř�ƭźĭ�

ŹŸŝ�ƭźĭƺƬǀƧ��ƘƯ�ƱŚƸƴě�ƦƷŚǀſ�ƭŶƴĭ�ƾƫƺư���ƱřżǀƯ�ƶŝ�ŹŸŝ�ƾƳƺƠƗ�ŶƋæ�ƭŶƴĭ�ŹŚƨƃō�ƦƷŚǀſ��ŹřżƷ�Źŵ����ŹŸŝ�ƾƳƺƠƗ�ŶƋ
�Ʊřżǀưŝç�ŹřżƷ�Źŵ���
�ŶƳŶƿƺƿŵè��FS�����ƭŶƴĭ�ƵŚţƺƧŚě�ƦƷŚǀſ�ƹ�ƭŶƴĭ�ƱŚƸƴě�ƦƷŚǀſ���ƱřżǀƯ�ƶŝ�ŹŸŝ�ƾƳƺƠƗ�ŶƋæŹřżƷ�Źŵ�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1453  mg/kg                                          NOEL(2y)  : 1 mg/kg dialy 
  ADI: 0/01  mg/kg              Toxicity class WHO (a.i.) : III  ;  EPA ( form.): ---� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 2150                             mg/kg 
   LC50   for  fish: ( 96 h )                            0/8 � 1/2                           mg/lit 
   EC50   for  daphnia: ( 48 h )                       0/77                              mg/lit 
  Not toxic to bees  LD 50 :                           > 187                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : R 22 

ŢŞŧ�ŲƿŹŚţ��

�ŶƳŶƿƺƿŵè��DS�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗ���é�í�ìì�šŶưŝ�è�ŢƿŚƜƫ�ŶƿŶưţ���ƩŚſ�íë���
�ŹŚƨƃō�ƦƷŚǀſ�ƶǀƬƗ��æé�é�ìí�šŶưŝ�è�ŢƿŚƜƫ�ŶƿŶưţ���ƩŚſ�íë���

�ƭŶƴĭ�ƾƫƺưƘƯ�ƱŚƸƴě�ƶǀƬƗ��æì�è�ìí�šŶưŝ�è�ŢƿŚƜƫ�ŶƿŶưţ���ƩŚſ�íë���
�ŶƳŶƿƺƿŵè��FS���çæ�î�ìî�šŶưŝ�è�ŢƿŚƜƫ�ŶƿŶưţ���ƩŚſ�íê���

è�ç�íë�ƱƺǀſǇƺƯźƟ�è��FS�ƱřżǀƯ�ƶŝ�ƵŚţƺƧŚě�ƱŚƸƴě�ƦƷŚǀſ�ŢƸū�æ�ŶǀſŹ�ŢŞŧ�ƶŝ�ŹřżƷ�Źŵ����

šŚƔůǈƯ��
�źƯƹżƿř�ƹŵ�Żř�ƾƏƺƬŴƯtrans , cis�Ŝǀţźţ�ƶŝ�ŢŞƀƳ�ƶŝ�ì�å�ƶŝ�ê�æ�Ţſř����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�glc �� �



  ˺˺́� �

�ġŹŚƣ�ƂƧó�ƂƧ�ƶƴƧ���
ęŚƧƺƴƿŵ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� dinocap 

ç��ŽǈƧ�, fungicide�acaricide��
è��Ƶƹźĭ��dinitrophenol���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C18 H24 N2 O6 ( 364/3 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP18/25% W/W,   EC48%  , EC 35%                                     

     ì��ƽŹŚŬţ�ƭŚƳ� - Karathane                         ( Rohm & Hass now Dow AgroSciences )     � �
æ��źǀŧŀŚţ�ƵƺŰƳ���źŝ�ƾſŚưţ�ƂƧ�ġŹŚƣ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ�ƹ�ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽř��
ç��ƝźƈƯ�ŵŹřƺƯ����ƺƯ�ƹ�ƺƬƷ��Ŝǀſ�ƾƤǀƤů�ŶǀƠſ�ƶǀƬƗó�żǀƫŚū�ƹ�ŚƸƿżŞſ�ƹ�Ʊƺţƺţ�ƹ�ƶŬƳƺƿ�ƾŰƐſ�ƥŶǀƠſ�ó�ƥŶǀƠſ�

�źưŨƯ�źǀƛ�ƱŚƷŚǀĭ�ƹ�ƾƬĮƴū�ŹŚŬƃř�ƽŚƸƧŶǀƠſ�źƿŚſ�ƹ�ŻŹ�ƾŰƐſ�� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ� ŹřŶƤƯ� �� Żř� ŹřżƷŹŵ�Ʀƿ� ƺƯ� ƹ� ƺƬƷ� ƹ�Ŝǀſ�ƾƤǀƤů�ƥŶǀƠſçê�æí��WP���� ƶŬƳƺƿ�ƽřźŝ�ê�å� Śţ�æ�ŹřżƷ� Źŵ�

çê�æí��WP�Żř�ŹřżƷ�Źŵ�Ʀƿ�Ʊƺţƺţ�ƹ�éí��EC����żǀƫŚū�ƹ�ŚƸƿżŞſæ�Śţ�ç�Żř�ŹŚŤƨƷ�Źŵ�źŤǀƫ�çê�æí��WP�ƹ�ŻŹ�ƥŶǀƠſ���
�źưŨƯ�źǀƛ�ƱŚƷŚǀĭ�ƹ�ƾƬĮƴū�ŹŚŬƃř�ƽŚƸƧŶǀƠſ�źƿŚſê�å�Śţ�æ�Żř�ŹřżƷ�Źŵ�éí��EC����

� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 980 � 1190  mg/kg                              NOEL : 6 -8  mg/kg daily 
  ADI: 0/008 mg/kg               Toxicity class WHO (a.i.) : III  ; EPA( form.) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                          > 2150                           mg/kg 
   LC50   for  fish:( Toxic)                               5/3 - 20                          microg /lit 
   EC50   for  daphnia: ( 48 h )                           4/2                             microg /lit 
  Low toxicity to bees                                          29                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn ;, R 22 | Xi ; R 38 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ƹ�çî�ê�êí����ęŚƧƺƴƿŵEC���ææ�ì�ìî��

šŚƔůǈƯ��

�ŵƺŝ�ŶƷřƺŴƳ�źƌƯ�źĭŹŚƨƃ�ƽŚƷ�ƶƴƧ�ƽřźŝ�ŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�Ŝƀģ�źŝ�ƽƹŹ�źŝ�ƵŶƃ�źƧŷ�ƶǀƇƺţ�ƢŝŚƐƯ�ƶĤƳŚƴģ���
� ƽřŹřŵ� Ʊō�ƾţŹŚŬţ� ƵŵŚƯç� Śţ�ê�ç� źƯƹżƿř�Ţưƀƣ�iƹ� �� źƯƹżƿř�Ţưƀƣ�Ʀƿ�i�i� ŶƃŚŝ�ƾƯ� �� �� źƯƹżƿři����������ŢǀƇŚų� źŤƄǀŝ� �

�źƯƹżƿř�źƯƹżƿř�ƹ�ƾƄƧ�ƶƴƧi�i�ŵŹřŵ�ƾƄƧ�ġŹŚƣ�ŢǀƇŚų�źŤƄǀŝ��óƛƹŹ�ƶƿŚě�Śƿ�ƹ�ƾƴƛƹŹ�ƽŚƷ�ƽźĜſř�Śŝ�ƴ�ƍǈŤųř�ŢǀƬŝŚƣ�ƾ
��ŵŹřŶƳ��ŵƺƃ�ƵŶƷŚƄƯ�ƽŻƺſ�ƵŚǀĭ�źŧř�Ţſř�ƲƨưƯ�ƶƳŚŴƬĭ�Ǝƿřźƃ�Źŵ�ŚƷŻŹ�ƽřźŝ��

�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţçæ�šŚū�ƾƠǀƇ���ƵƺǀƯ�ƱŚŤųŹŵ�ƽřźŝ�ŻƹŹ�ì�ŻƹŹ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��spectrophotometry��
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc� �



  ˺˺̂� �

�ƂƧ�ġŹŚƣ��
��ƩƹŻŚƳƺƨǀƳ�ƽŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ����diniconazole � M ����źƯƹżƿřER����
ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��triazole 

é��ŚưŤųŚſ�ƾƿŚǀưǀƃ�Ʊ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H 17 CL2 N3O ( 326/4 )                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP2%  W/W,  FS 2% W/V                                                       

 ì��ƽŹŚŬţ�ƭŚƳ� - Sumi � eight                                                                                       ( Sumitomo ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƩƹźŤſƺĭŹř�ƮƿżƳō�żŤƴſƺǀŝ�ƵŶƳŹřŵŻŚŝ���ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ� �
ç��ƝźƈƯ�ŵŹřƺƯ���ǀƬƗƽŹŚưǀŝ�ƶ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƶƤƿźƏ�ƶŝ�ƭŶƴĭ�ƱŚƸƴě�ƦƷŚǀſ�ó��ƭŶƴĭ�ƩƺưƘƯ�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗ���
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ç��WP���ç���ŢƃŚƧ�Żř�ƪŞƣ�ŹŸŝ�ƾƳƺƠƗŶƋ�ŢƸū�ŹřżƷ�Źŵ�ç��FS����ƱřżǀƯ�ƶŝæåå�ŜƘƨƯ�źŤƯ�ƾŤƳŚſ�
�ƾƳƺƠƗŶƋ�ƽřźŝæåå�ƭŶƴĭ�ŹŸŝ�ƭźĭƺƬǀƧ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : ( 474 female ) , 639 ( male)   mg/kg       NOEL : --- mg/kg 
  ADI: ---  mg/kg                Toxicity class WHO (a.i.) : III ;  EPA ( form.): II��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      1490 - 2000                            mg/kg 
   LC50   for  fish: ( 96 h )                            1/58 � 6/84                          mg/lit 
   EC50   for  daphnia:                                         --                                  mg/lit 
                  Bees  LD 50 :                                    > 20                                microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classi fication : Xn ; R 22 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��
ç��WP�ŲƿŹŚţŹ�ŵ�ë�è�ìå�ŢƿŚƜƫ�ŶƿŶưţ�ƩŚſ�ƶſ�šŶưŝ�íë���æ��WPŹŵ�ŲƿŹŚţ�çí�ì�ìë��ŢƿŚƜƫ�ŶƿŶưţ�ƩŚſ�ƶſ�šŶưŝ

�ŢƿŚƜƫíë���ç��FS���æç�ææ�ìì�ŢƿŚƜƫ�ŶƿŶưţ�ƩŚſ�ƶſ�šŶưŝ�íë�� �

šŚƔůǈƯ��

ġŹŚƣ�Ʋƿř�źƯƹżƿř�ƹŵ�Żř�ƂƧ�ER , ES�Ţſř�ƵŶƃ�ƪǀƨƄţ�ó�źƯƹżƿř�ER�ŵŹřŵ�ƂƧ�ġŹŚƣ�ŢǀƇŚų����źƯƹżƿř�ƹŵ�ƶƗƺưŬƯ
�ƁƹŹ�ƎſƺţGC�ŵƺƃ�ƾƯ�ƽźǀĭ�ƵŻřŶƳř����źƯƹżƿř�ŢŞƀƳER�ƶŝ�ER + ES �ƵŚĮŤſŵ�Ǝſƺţ�hplc �ŵƺƃ�ƾƯ�ƵŶǀŬƴſ����

�ŚƷ�ŶǀŗƹźŤſř�ƱƺǀſǈǀŤƯ�ƽŵ�ƵŶƳŹřŵŻŚŝ��
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FTD �� �



  ˺˻˹� �

�ƂƧ�ġŹŚƣ��
�ŜƴƿŻ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��zineb 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��multi � site : alklenebis ( dithiocarbamate )���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C4 H6N2 S4 Zn ( 275/8 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 80%                                                                                       

   ì��ƽŹŚŬţ�ƭŚƳ� - Dithan  Z -78                                      ( Rohm & Hass Now Dow AgroSciences 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾŤƓŚƠů�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƵƺǀƯ�ƱŚŤųŹŵ�ƾŗŚǀƯƺƯ�ƽŚƸƿŹŚưǀŝ�ƶǀƬƗó�šŚŞƧźƯ�ƽř�ƵźƤƳ�ƶƴƧ�óƱƺţƺţ�ƾƛƹŹŵ�ƥŶǀƠſ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƵƺǀƯ�ƱŚŤųŹŵç�ŹřżƷ�Źŵ�ó�šŚŞƧźƯ�ç�ŹřżƷ�Źŵ�ó�Ʊƺţƺţ�ƽřźŝ�èƶƳřżų�Źŵ�ŹřżƷ�Źŵ���
��

�Ţǀưſ
ƳŚŤƀě�ƱřŹŶ��

 
  Acute oral LD50 for rats : > 5200  mg/kg                                                   NOEL : 10000 
mg/kg 
  ADI: 0/03 mg/kg            Toxicity class WHO (a.i.) : U  ; EPA ( form.): IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LC50   for  fish:                                        2 - 8                             mg/lit 
  Not toxic to bees  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

��
źŝ�żū�ƶŝ�Ʈſ�ƲƿřŹ�ƶŝ�ŽŚƀů�ƽŚƷ�ƶŤƿŹřƹ�ƽƹZn����ƹ�ƺƧŚŞƴţ�ƽƹŹcurcurbits ����ŵŹřŶƳ�ƽŻƺſ�ƵŚǀĭ���

źŝ�ƝźƈƯ�ŢǀƗƺƴưƯ�šŚū�ƾƠǀƇ�ƹ�šŚŬƿżŞſ�ƽƹŹ�����ƶƀƬū�ƶŝƺƈƯì�ì�ìë�ƭƺưſźŝ�šŹŚƔƳ�ŢŘǀƷ����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ�����Ŷǀſř�żǀƫƹŹŶǀƷ�Ǝſƺţ�żǀƫŚƳōColorimetry  �ƶƘƃř�ƶƬǀſƺŝ�Śƿ�UV���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���Ŷǀſř�żǀƫƹŹŶǀƷ��glc ���Colorimetry���

� �



  ˺˻˺� �

 
�ƂƧ�ġŹŚƣ��

�ƩƹŻŚƳƺƧƹźĜƿŚſ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ��ƺưƗ�ƭŚƳ��ƾƯ�cyproconazole 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��triazole��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H18 CLN3O ( 291/8 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 10%  W/V                                                                               

   ì��ƽŹŚŬţ�ƭŚƳ� - Alto                                                                                                     ( Syngenta ) 

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƂƧ�ġŹŚƣ�ƾƴƧ�ƶƄƿŹ�ƹ�ƱŚƯŹŵ����ƽźǀĮƄǀě�ƽřźŝ�ƦǀưŤƀǀſ���
ç��ƝźƈƯ�ŵŹřƺƯ���ƭŶƴĭ�ĬƳŻ�ƽŹŚưǀŝ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�åŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1333( female ) , 1020 ( male )  mg/kg           NOEL : 1 mg/kg 
  ADI: ---  mg/kg               Toxicity class WHO (a.i.) : III ;  EPA ( form . ) : --- ��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      150 - 1197                           mg/kg 
   LC50   for  fish :( 96h )                              18/9 - 21                            mg/lit 
   EC50   for  daphnia:                                       26                                mg/lit 
                Bees  LD 50 :                                    > 100                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

EC classification : R 63 | Xn ; R 22 | N ; R 50 , R 53� �

ŢŞŧ�ŲƿŹŚţ��çì�æ�ìê�ƩŚſ�ƶſ�šŶƯ�ƽřźŝ�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��
�ƵŶƴƴƧ�ŢƘƳŚưƯdemethylation�ŶǀŗƹźŤſř�óƿř�Ʋ�ŢŞƀƳ�ƶŝ�źƯƹżƿřƺŤſŚƿŵ�ƹŵ�Żř�ƾŞǀƧźţ�ƂƧ�ġŹŚƣ�æ��æ�Ţſř����

ƈŰƯ�ƶƿżŬţ�ƁƹŹ�Ʃƺ��glc�Śƿ�hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�glc �� �
��



  ˺˻˻� �

�ƂƧ�ġŹŚƣ��
�ƩƹŻŚƳƺƧƹźĜƿŚſ���ƩƹŻŚƳƺƨǀěƹźě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��cyproconazole + propiconazole  

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��triazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���                                                                                                                    

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 33% W/V ( 8% Cyproconazole + 25% propiconazole)    

       ì��ƽŹŚŬţ�ƭŚƳ� - Artea                                                                                                   ( 

Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����Ɩǀſƹ�ƞǀƏ�Śŝ�ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƬƗ�ƾƃŚě�ƺƬŰƯǀ�ƭŶƴĭ�ĬƳŻ�ƶ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��è�åƶƃƺų�ƭŹƺţ�ƶƬůźƯ�Źŵ�ŹŚŤƨƷŹŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

�ŵƺƃ�ƶƘūřźƯ�ƩƹŻŚƳƺƧƹźĜƿŚſ�ƹ�ƩƹŻŚƳƺƨǀěƹźě�ƶŝ� 

  Acute oral LD50 for rats : --- mg/kg                                                      NOEL : --- mg/kg 
  ADI: --- mg/kg      Toxicity class WHO (a.i.) : ---   ;  EPA ( form . ): ---��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

�ŵƺƃ�ƶƘūřźƯ�ƩƹŻŚƳƺƧƹźĜƿŚſ�ƹ�ƩƹŻŚƳƺƨǀěƹźě�ƶŝ���
   LD50   for  birds :                                      ---                             mg/kg 
   LC50   for  fish:                                         ---                             mg/lit 
   EC50   for  daphnia:                                  ---                            mg/lit 
                  Bees  LD 50 :                                ---                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æî�è�íç�šŶƯ�ƶŝ�è�ƩŚſ����ŢƣƺƯ�ŢŞŧ�� �

šŚƔůǈƯ��

�ƩƹŻŚƳƺƧƹźǀěŚſ�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůîé����
ūŹŵ�ƪƣřŶůƶ�ƩƹŻŚƳƺƨǀěƹźě��ƩŚƨǀƴƨţ�ƅƺƬų�îè����

��ƝźƈƯ�Żŵ�ƂƷŚƧ�ƶƬưū�Żř�ƾƿŚƿřżƯ�ŜūƺƯ�ŜǀƧźţ�Ʋƿř�Źŵ�ƩƹŻŚƳƺƨǀěƹźě�ƹ�ƩƹŻŚƳƺƧƹźĜƿŚſ�ƵźŧŒƯ�ŵřƺƯ�ƍǈŤųř��Źŵ�źǀųŀŚţ�
ƹ�źǀŧŀŚţ�ƞǀƏ�ƹ�ŢƯƹŚƤƯ�Żƹźŝ�ŵƺƃ�ƾƯ�źţ�Ɩǀſ���

��



  ˺˻˼� �

�ƂƧ�ġŹŚƣ��
ŹƺƠƫƺſ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��sulfur 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ inorganic :��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� Sx ( 32/1 )                                                                                                    

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�    �ƵżǀƳƹźƨǀƯ�ŵźĭƺĭWP 90% ,  WP80% , WP95% , DF 80% �ƪĭ�
�ŵźĭƺĭ� ì��ƽŹŚŬţ�ƭŚƳ� - Kumulus    S � Uniflow  - Thiovit                                                          ( 

BASF )   � �
æ��Ƴ�źǀŧŀŚţ�ƵƺŰ���ƾƴǀųŶţ�ƹ�ƾŤƓŚƠů���ƾſŚưţ�ƹ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ġŹŚƣ� �
ç��ƝźƈƯ�ŵŹřƺƯ����ŹŶƴƜģ�ƶĤƷŚǀĭ�īźƯ�ƾƤǀƤů�ƥŶǀƠſ�ƶǀƬƗó�ƺƯ�ƹ�ƺƬƷ�ƹ�Ŝǀſ�ƾŰƐſ�ƥŶǀƠſ�ó�ƶŤƀě�ƽŶưƳ�ƶƴƧ�

�ƽř� ƶƐƤƳ� ƹŵ� ƶƴƧ� ƹ�ƾƤǀƤů�ƥŶǀƠſ� ƹ� źưŨƯ� źǀƛ� ƹ�ƾŤƴƿŻ�ƱŚƷŚǀĭ�ƽŚƸƧŶǀƠſ� źƿŚſ� ƹŻŹ� ƹ� ƶŬƳƺƿ�ƾŰƐſ�ƥŶǀƠſ�ƹ
żǀƫŚū�ƹ�ŚƸƿżŞſ�ƾţƺŞƨƴƗŹŚţ�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ŹŶƴƜģé�ƺƬƷ�ƹ�Ŝǀſ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�è�Śţ�é�Żř�ŹřżƷ�Źŵ�WP���
�ƺƯëå�Śţ�îå�Śƿ�ƵżǀƳƹźƨǀƯ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�è�Śţ�é�Żř�ŹřżƷ�Źŵ�WP���

�ƶŬƳƺƿç�Śţ�è�ŹřżƷ�Źŵ�WP�ó�żǀƫŚū�ƹ�ŚƸƿżŞſ�è�ŹřżƷ�Źŵ�WP���
ç�Śţ�èżŞſ�ƾƤǀƤů�ƥŶǀƠſ�ƽřźŝ�ŹřżƷ�Źŵ��ƹ�ŚƸƿê�æ�ƾŤƴƿŻ�ƱŚƷŚǀĭ�ƽřźŝ�ŹřżƷ�Źŵ�ó���

DF 80%��è�ƺƯ�ƾŰƐſ�ƥŶǀƠſ�ƩźŤƴƧ�ƽřźŝ�ŹřżƷ�Źŵ�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                                   NOEL : --- mg/kg 
  ADI: ---  mg/kg    Toxicity class WHO (a.i.) : Tab 5 ;  EPA ( form . ): IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds : (8 days )                           > 5000                             mg/kg 
   * Non � toxic to  fish:                                       ---                                 mg/lit 
   EC50   for  daphnia: ( 48 h )                         > 665                              mg/lit 
  * Not toxic to bees  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ó�í�ææ�íå�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�íå��DF�ƺƯ�ƾŰƐſ�ƥŶǀƠſ�ƩźŤƴƧ�ƽřźŝ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��

�ŵƺƃ�ƽŹřŵŵƺų�Ţſƺě�Śŝ�ŽŚưţ�ƹ�žƠƴţ�Żř���ƕřƺƳř�ƾƌƘŝ�Źŵ�żŬŝ�Ʈſ�ƲƿřSulforshy�ŶǀƀƧř�ƽŵ�ƾƫƹ�ŵŹřŶƳ�ƽŻƺſ�šŚŞƳ�
ř� ƹ� ŵŹřŵ�ƽŻƺſ�šŚŞƳ�ŢǀƇŚų� ľřŶƿŶƃ�Ʊōů�Ŷƿō�ƪưƘŝ�Ʊō�ƝźƈƯ�ƭŚĮƴƷ�ŶƿŚŝ� ƭŻǇ�šŚƏŚǀŤ� ��ŵźĭƺĭ�ƪƯŚƧ�ƱƺǀſǇƺƯźƟ

�šŹƺƈŝ�ƵżǀƳƹźƨǀƯíå�Śţ�îå���ŶƃŚŞǀƯ�Źŵƺě���
ƺƯźƟ�ƱƺǀſǇíå��DF�ŶƃŚŝ�ƾƯ�żǀƳ�ƾƃŚĜưſ�šŚƘƟŵ�ŵřŶƘţ�ƂƷŚƧ�ŜŞſ���šřźƐų�ƂƷŚƧ�Źŵ�źŤƄǀŝ�ƽŚƿřżƯ�źŝ�ƵƹǈƗ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���ƶƬǀſƹ�ƶŝ�ƶƧ�šŚƠƫƺſƺǀţ�ƮƿŶſ�ƶƬǀſƺŝ�ƶƿżŬţtitration�ŵƺƃ�ƾƯ�ƽźǀĭ�ƵŻřŶƳř����
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�Colorimetry� �

��



  ˺˻˽� �

�ƂƧ�ġŹŚƣ��
�ƱƹŵŚƀƧƺƯŚƟ���ƪǀƳŚƀƧƺưǀſ��

ƹ�ƭŚƳ�šŚƈŴƄƯ�
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��famoxadone + cymoxanil 

ç��ŽǈƧ��( foliar ) Fungicide 

è��Ƶƹźĭ��oxazolidimedioe + cyanoacetamide ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H18 N2 O4 ( 374/4 )   , C7 H10 N4 O3 ( 198/2 )                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WDG 52/5% W/W ( 22/5% famoxadone + 30% cymoxanil)  

     ì��ƽŹŚŬţ�ƭŚƳ� - Equation pro                                                                                        ( Dupont 

)   � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƣƾƿŚƤŝř�źǀŧŀŚţ�ƹ�ŢƓŚƠů��ƱŚƯŹŵ���ƽźǀĮƄǀě�ƽřźŝ�Ɩǀſƹ�ƞǀƏ�Śŝ�ƂƧ�ġŹŚ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƱŚǀŗƹŶƧ�ƾƬųřŵ�ƥŶǀƠſ�ƶǀƬƗó�ƾƴǀƯŻ�Ŝǀſ�ƾƧźƧ�ƥŶǀƠſ�ƩźŤƴƧ���
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��çåå�ƱŚǀŗƹŶƧ�ƾƬųřŵ�ƥ�ŶǀƠſ�ƩźŤƴƧ�ƽřźŝ�ŹŚŤƨƷ�Źŵ�ƭźĭ���
����������������������������éååƴƧ�ƽřźŝ�ŹŚŤƨƷ�Źŵ�ƭźĭ��ƾƴǀƯŻ�Ŝǀſ�ƾƧźƧ�ƥŶǀƠſ�ƩźŤ��

��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
���

  Aute oral LD 50 for rats : > 1333 
 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
��
��

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æî�æç�íæ�ŢƣƺƯ�ŢŞŧ��æ�ŢƿŚƜƫ�ŶƿŶưţ�ƹ�ƩŚſ�íë���
çæ�æå�íè�šŶƯ�ƽřźŝ�è�ƩŚſ����ŢƣƺƯ���

šŚƔůǈƯ��

�Żř�Ƃǀŝ�ƪǀƳŚƀƧƺưǀſ�ƅƺƬų�ŶƇŹŵîì����
�šŚŬƿżŞſ�ƽřźŝ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�Żř�ƶƬƇŚƟ�ƪƣřŶůè�Ţſř�ŻƹŹ����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�glc �� �
��



  ˺˻˾� �

�ƂƧ�ġŹŚƣ��
Ŷǀſř�ƦǀƳƺƠƀƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��phosphonic acid  

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��phosphonate ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� H3 O3 P ( 82 )                                                                                           

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 40% W/V  Water soluble liquid                                         

 ì�ƭŚƳ�ƽŹŚŬţ�� - Agri � Fos ( as mono � and di � potassium salt )                             ( Agrichem ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƾƴǀƯŻ�Ŝǀſ�ƾƧźƧ�ƥŶǀƠſ�ƩźŤƴƧ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ëŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

   
  Acute oral LD 50 for rats : > 11800 mg/kg  
                           Toxicity class WHO (a.i.) : U ;  EPA( form . ) : III  ��

�����          �� 
�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LC 50 for fish : ( 96 h ) ( formaulation ) 750 mg/l� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn ; R 22 | C ; R 35 � �

ŢŞŧ�ŲƿŹŚţ��çæ�æå�íè�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ���

šŚƔůǈƯ��
��ŹƺƠƫƺſ���ŶƿřźƬƧ�ƾƀƧřźěƺƧ�Śŝ�ŽƺƠƿźĭř��ŚƷ�ƂƧ�ƞƬƗ�ŜƬƛř�ƹ�ƖƿŚƯ�ƽŚƷŵƺƧ���śŻƺƨƳŚƯ��ƹ�ŵŹřŵ�ƍǈŤųř�ŢǀƬŝŚƣ�ƭƺưſó�

ŰƯ���ƵŶƴƴƧ�ŶǀƀƧř�ƪƯřƺƗ�ŚŝƬưƳ�źƿŸě�ƍǈŤųř�žƯ�ŶǀƀƧƹŹŶǀƷ�ƹ�ƲƷō�ƹ�żƴĮƴƯ���žƯ���ƽƹŹ�ƽƹŚů�ƽŚƷ�Ʃƺ�ŶƃŚŝ�ƾ���
��

�ƂƧ�ġŹŚƣ��
ƩƺƟŚƿźţƺƬƟ��



  ˺˻˿� �

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��flutriafol 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��triazole 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H13 F2 N3O ( 301/3 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 12/5% W/V                                                                          

 ì��ƽŹŚŬţ�ƭŚƳ� - Impact                                                                                             ( Cheminova ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƴƧ�ƶƄƿŹ�ƹ�ƾŤƓŚƠů�źŧř�Śŝ�ƾſŚưţ�ƹ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ��ſƺǀŝ�Żř��żŤƴ�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�ƩƹźŤſƺĭŹř�����
ç��ƝźƈƯ�ŵŹřƺƯ���ƭŶƴĭ�ŵŹŻ�ĬƳŻ�ƽŹŚưǀŝ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ʀƿ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1140 ( male ) , 1480 ( female )  mg/kg   NOEL(90 days )  : 2 
mg/kg 
  ADI: --- mg/kg           Toxicity class WHO (a.i.) : III  ;  EPA( form . ) : III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      > 5000                             mg/kg 
   LC50   for  fish:(96h )                              6/2 - 77                            mg/lit 
   EC50   for  daphnia:( 48h )                         78                                mg/lit 
  Low toxicity  to bees  LD 50 :                     > 5                                microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

EC classifiction : Xn ; R 20 /21/22 | R 52 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��çì�æ�ìê�šŶưŝ�è�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��

�řŹ�ƵŚǀĭ�Ʊřƺū�ƽŚƸŤưƀƣ�ƵŵźƧ�ŢƧźů�ǇŚŝ�ƝźƏ�ƶŝ�ƾŝƺģ�ŢƟŚŝŹŵ�īźŝ��űŚƃ�ƽƹŹ�źŝ�ƱŶƃ�ƵŶǀƃŚě�Żř�žě�ƂƧ�ġŹŚƣ�Ʋƿř
�ŶƴƧ�ƾƯ�ŢƔƟŚŰƯ����

ƶƿżŬţ�ƁƹŹ�ƩƺƈŰƯ���glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�glc �� �
��



  ˺˻̀� �

�ƂƧ�ġŹŚƣ��
�ƪǀƳƺƀƧƺƿŵƺƬƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��fludioxonil 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��phenyl pyrrole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H6 F2 N2O2 ( 248/2)                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - FS 2/5% W/V                                                                            

 ì��ƽŹŚŬţ�ƭŚƳ� - Celest                                                                                                   ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ��šŶƯ�ƾƳǇƺƏ�ƾŗŚƤŝř�źǀŧŀŚţ�Śŝ�ƾſŚưţ�ƹ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ����ŹƺƄƧ�ƩŚưƃ�Źŵ�ľřźƈŰƴƯ�ŪƳźŝ�ƶƣƺƏ�ƾĭŶǀſƺě�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��200cc�ƭźĭƺƬǀƧ�Ŷƈƨƿ�ƾƳƺƠƗ�ŶƋ�ƽřźŝ���2cc�ƭźĭƺƬǀƧ�Ʀƿ�ƩźŤƴƧ�ƽřźŝ����

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : >5000  mg/kg                                          NOEL(2y) : 40 mg/kg 
  ADI: 0/033 mg/kg         Toxicity class WHO (a.i.) : U  ;  EPA ( form . ): ---��

�������������� 

�źƿŚſ�Ţǀưſ
Ưšřŵƺūƺ��

��
   LD50   for  birds :                                             > 2000                            mg/kg 
   LC50   for  fish: ( 96h)                                  0/31 � 1/5                          mg/lit 
   EC50   for  daphnia:(48h )                                  1/1                              mg/lit 
  Non toxic to bees  LD 50 : ( 48h )                     > 329                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æå�é�íæ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íëŚƧ�ŢƸū�ľřźƈŰƴƯ��ŹƺƄƧ�ƩŚưƃ�Źŵ�ŵźŝŹ��

šŚƔůǈƯ��

Ĝſř�źǀŨƨţ� Żř�ƪǀƳƺƀƧƺƿŵƺƬƟ�ƶƘſƺţ� ƹ�ŶƃŹ� Żř� ƹ� ƵŵźƧ�ƽźǀĭƺƬū�ġŹŚƣ�ƽŚƷŹƺƯ�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�ƽŵƹŶů�Śţ�ƭƺǀƬƀǀ��
�Ţſř�ƾưſ�ŹŚǀƀŝ�ƱŚƿżŝō�ƽřźŝ�ƪǀƳƺƀƧƺƿŵƺƬƟ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �hplc�ƶƘƃř�Śŝ�UV�� �
��



  ˺˻́� �

�ƂƧ�ġŹŚƣ��
�ƩƹŻǈƿŻƺƬƟ��Ƨ�ƮƿŻřŶƴŝŹŚ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� flusilazole + carbendazim 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��triazole + benzimdazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C18 H14 F3 NO2 ( 333/3 ) + C9 H9 N3O2 ( 191/2 )                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SE 37/5% W/V ( 12/5% flusilazole + 25%  carbendazim)      

   ì��ƽŹŚŬţ�ƭŚƳ�   - Alert                                                                                                       ( Dupont 

) � �
æ���źǀŧŀŚţ�ƵƺŰƳ���ƹ�ŵƺƄǀƯ�ƪƤŤƴƯ�ƵŚǀĭ�ƾƯŚưţ�ƶŝ�ƹ�śŸū�ŚƸĭźŝ�ƶƬǀſƺŝ�ƒƟŚŰƯ�ƹ�ƽźǀĮƄǀě�źǀŧŀŚţ�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ

�Ţſř�ƾƳǇƺƏ�ƭřƹŵ�ƽřŹřŵ�� �
ç��ƝźƈƯ�ŵŹřƺƯ���ƭŶƴĭŻƺƿŹƺŤĜſ�ƽŹŚưǀŝ�Śŝ�ƵŻŹŚŞƯ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��çê�æŹŚŤƨƷ�Źŵ�źŤǀƫ���
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
źƯ�ƩƹŻǈƿŻƺƬƟ�ƹ�ƮƿŻřŶƴŝŹŚƧ�ƶŝ�ŵƺƃ�ƶƘūř� 

 Acute oral LD50 for rats : >2000  mg/kg��
 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

�ŵƺƃ�ƶƘūřźƯ�ƩƹŻǈƿŻƺƬƟ�ƹ�ƮƿŻřŶƴŝŹŚƧ�ƶŝ���
��

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�ŵƺƃ�ƶƘūřźƯ�ƩƹŻǈƿŻƺƬƟ�ƹ�ƮƿŻřŶƴŝŹŚƧ�ƶŝ� 
� �

ŢŞŧ�ŲƿŹŚţ��çæ�æå�íè�šŶƯ�ƶŝ�è�ƩŚſ����ŢƣƺƯ���

šŚƔůǈƯ��

ƩƹŻǈƿŻƺƬƟ�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶů�ê�îç����
�ƪƣřŶů�ƮƿŻřŶƴŝŹŚƧ�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵîí����

�ƭŶƴĭ�ƽřźŝ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟë�ó�é�ƶŤƠƷ���
���

��



  ˺˻̂� �

�ƂƧ�ġŹŚƣ��
ƱŚŤěŚƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��captan 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��phthalimide��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
��
�ê�ƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��ƾƫ�� C9 H8 CL3 NO2S( 300/6)                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 75%  ,  WP 50%                                                                   

    ì��ƽŹŚŬţ�ƭŚƳ� - Ortocide , Captan                                                                                                  

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ����Ţſř�ƝźƈƯ�ƪŝŚƣ�ƥŚų�ƹ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ���ƾƃŚě�ƩƺƬŰƯ�šŹƺƈŝ�ƾƳŚƯŹŵ�ƹ�ƾŤƔƟŚŰƯ�źŧř�Śŝ�ƂƧ�ġŹŚƣ���
ç��ƝźƈƯ�ŵŹřƺƯ�� �ƨƫ�ƶǀƬƗƶ�Ŝǀſ�ƵŚǀſ�ó�ƺƬƷ�īźŝ�ƾĭŶǀĤǀě�ó�ƵƺǀƯ�ƱŚŤųŹŵ�ƾƫŚŝźƛ�ƽŹŚưǀŝ�ó�ŵƺŴƳ�ƽźǀƯ�ƶţƺŝ�ó�

�ƺƯ�ƾƛƹŹŵ�ƥŶǀƠſó�źưŨƯ�źǀƛ�ƱŚƷŚǀĭ�ƹ�ƾƬĮƴū�ŹŚŬƃř�ƶĤƷŚǀĭ�īźƯ��� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���Ŝǀſ�ƽřźŝè�ƺƬƷ���ŹřżƷŹŵ��è�Śţ�ê�è�ŹřżƷ�Źŵ�ó�ƾƫŚŝźƛ�ƽŹŚưǀŝ�è�ŹřżƷ�Źŵ����ƺƯ�ƾƛƹŹŵ�ƥŶǀƠſè�Źŵ�

�ŹřżƷ��ŵƺŴƳ�ç�ŹřżƷŹŵ��ř���ƱřŶƬĭ�Śƿ�ƥŚų�ƾƳƺƠƗ�ŶƋ�ƾƬĮƴū�ŹŚŬƃê�ì�Śţ�æå�ƢưƗ�Śţ�ƥŚų�ƱŵŻ�ƮƸŝ�ƹ�ƖŝźƯ�źŤƯ�Źŵ�ƭźĭ�
�źŤưǀŤƳŚſ�Ƶŵ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 9000 mg/kg                                            NOEL ( 2y ) : 2000  
mg/kg 
  ADI: 0/1 mg/kg             Toxicity class WHO (a.i.) : U  ;  EPA( form . ) : IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      2000 - 5000                            mg/kg 
   LC50   for  fish: (96h)                               0/034 � 0/3                           mg/lit 
   EC50   for  daphnia:( 48h )                           7 - 10                               mg/lit 
  Not dangerous  to bees  LD 50 :                    0/91                                 microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîæ����
�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟ�Ţƃřŵźŝ�Śţ�ƩƺƈŰƯæå�ŻƹŹ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��i.r. spectrometry � hplc - glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc � �
��

�ƂƧ�ġŹŚƣ��



  ˺˼˹� �

�ƮƿŻřŶƴŝŹŚƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��carbendazim 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��benzimidazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9H9N3O2 ( 191/2 )                                                                                

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP60%  W/W -  WP50%  W/W                                               

      ì��ƽŹŚŬţ�ƭŚƳ� - Bavistin - Derosal                                                                (Bayer 

CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� ��żŞſ�ũƺƀƳ�ƹ�ƶƄƿŹ�ƢƿźƏ�Żř�ƶƧ�ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ�ƵŶƃ�śŸū�ƹ������ƪƤŤƴƯ

�ŵƺƃ�ƾƯ�� �
ç��ƝźƈƯ�ŵŹřƺƯ���ƺū�ƹ�ƭŶƴĭ�ŹŚƨƃō�ƦƷŚǀſ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ� �ç�ŢƃŚƧ� Żř�ƪŞƣ� ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ŹřżƷ� Źŵ�ê�ç�ƹ� ŹŚƨƃō�ƽŚƸƨƷŚǀſ�ƽřźŝ�Ɩǀſƹ�ŮƐſ�Źŵ� ŹřżƷ� Źŵ�
��ƱŚƸƴě�ưſ�Żř�žě�Ʈſ�Ʋƿř�ƵŚǀĭ�żŞſ�ƽŚƸŤƟŚŝ�Ǝſƺţ�ƾƃŚĜ�ŵƺƃ�ƾƯ�śŸū����

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : >6400  mg/kg                                                  NOEL : --- mg/kg 
  ADI: 0/01 mg/kg         Toxicity class WHO (a.i.) : III  ;  EPA ( form . ): IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      5826 - 15595                           mg/kg 
   LC50   for  fish: (96h)                                  0/61 � 0/83                             mg/lit 
   EC50   for  daphnia:  (48h)                         0/13 � 0/22                             mg/lit 
  Not toxic to bees  LD 50 :                                  > 50                                  microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�   EC classification : R 68 �

ŢŞŧ�ŲƿŹŚţ��çè�ç�êè�ƹ�çå�æ�êé��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîí����
�Ţſř�ŢǀƠƀƟƺĜǀƷ�ŶƿřźƬƧƹŹŶǀƷ�šŚƠƀƟ�ƽŚƸƨưƳ�ƽřŹřŵ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���ƶƬǀſƺŝ�Śƿ�ƦǀŤſř�Ŷǀſř�Źŵ�Ŷǀſř�ƦƿźƬƧźě�ƶƬǀſƺŝ�ƶƿżŬţUV spectrophotometry  

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �hplc� �
��
��

�ƂƧ�ġŹŚƣ��



  ˺˼˺� �

�ƮƿŻřŶƴŝŹŚƧ���ƩƹŻŚƳƺƧƹźĜƿŚſ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��carbendazim + cyproconazole  

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ���benzimidazole , triazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H9 N3O2 + C15H18 CLN3O ( ---- )                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 42% ( 12% cyprconazole + 30% carbendazim )                

     ì��ƽŹŚŬţ�ƭŚƳ� - Altocombi 420 SC                                                                               ( Syngenta 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƽřźŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣě�ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƭŶƴĭ�ƶƬŞƴſ�ƭƺƿŹřŻƺƟ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�ê�åŹŚŤƨƷŹŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 2000  mg/kg                                                   NOEL : --- mg/kg 
  ADI: ---  mg/kg         Toxicity class WHO (a.i.) : III  ;  EPA ( form . ): --- ��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

�ŵƺƃ�ƶƘūřźƯ�ƩƹŻŚƳƺƧƹźĜƿŚſ�ƹ�ƮƿŻřŶƴŝŹŚƧ�ƶŝ� 

   LD50   for  birds :                                      ---                            mg/kg 
   LC50   for  fish:                                      0/38                            mg/lit 
   EC50   for  daphnia:                                  ---                            mg/lit 
               Bees  LD 50 :                                   ---                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�ŵƺƃ�ƶƘūřźƯ�ƩƹŻŚƳƺƧƹźĜƿŚſ�ƹ�ƮƿŻřŶƴŝŹŚƧ�ƶŝ� 

� �
ŢŞŧ�ŲƿŹŚţ��çí�ç�íè�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ�� �

šŚƔůǈƯ��

�ƮƿŻřŶƴŝŹŚƧ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîí����
�ƩƹŻŚƳƺƧƹźĜƿŚſ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîé����

� ƮƿŻřŶƴŝŹŚƧ� ƭƺưſ� ƍǈŤųř� Żř� Ʈſ� Ʋƿř� �èå�� ��� ƩƹŻŚƳƺƧƹźĜƿŚſ� ƹ�� �æç� �� �ƃ� ƪƇŚů� Ţſř� ƵŶ� �������ƽřźŝ� ƮƿŻřŶƴŝŹŚƧ
�Ţſř�ƾưſ�ŹŚǀƀŝ�ƾŝō�ƽŚƷ�ƮƀǀƳŚĭŹř���

�ƶŝƺƈƯ�ŽŚſř�źŝè�æç�íè�ƱƺǀſǇƺƯźƟ�éë��SC�ŶƯō�Źŵ�ƢǀƬƘţ�ŢƫŚů�ƶŝ����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc 

��
��
��



  ˺˼˻� �

�ƂƧ�ġŹŚƣ��
ƲǀƀƧƺŝŹŚƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��carboxin 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ�carboxamide��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
 
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H13 NO2 S( 235/3 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 75% W/W                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Vitavax                                                                                                  ( Uniroyal ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ���ſ�ƶǀƬƗ�ƺū�ƹ�ƭŶƴĭ�ŹŚƨƃō�ƦƷŚǀó�šŚŝƺŞů�ŹŸŝ�ƾƳƺƠƗŶƋ�óšŚŝƺŞů�ƶĤƷŚǀĭ�īźƯ�ƶǀƬƗ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��çšŚŝƺŞů�ƶĤƷŚǀĭ�īźƯ�ƶǀƬƗ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƹ�ŹŚƨƃō�ƦƷŚǀſ�ƶǀƬƗ�ƭŶƴĭ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ŹřżƷŹŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 2846 mg/kg                                      NOEL(2y) : 1 mg/kg daily 
  ADI: 0/01 mg/kg            Toxicity class WHO (a.i.) : U   ; EPA ( form . ): III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                             3302                             mg/kg 
   LC50   for  fish: ( 96h)                                  2/3 � 3/6                          mg/lit 
   EC50   for  daphnia: ( 48h)                              > 57                             mg/lit 
  Not hazardous to bees  LD 50 :                         > 181                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æë�ææ�êæ��

šŚƔůǈƯ��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�Śƿ�i.r . spectroscopy 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �ƲǀƬǀƳō�ƶŝ�żǀƫƹŹŶǀƷ�ƶƬǀſƺŝ����glc 

� �
 
  
 
 



  ˺˼˼� �

 
�ƂƧ�ġŹŚƣ��

�ƭřźǀţ�ƲǀƀƧƺŝŹŚƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��carboxin thiram  

ç��ŽǈƧ��fungicide 

è�ĭ�Ƶƹź��carboxamide + dimethyldithiocarbamate ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C6 H12N2S4 + C12 H13 NO2S                                                                 

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 75% ,  FL 40%                                                                    

   ì��ƽŹŚŬţ�ƭŚƳ� - Vitavax thiram                                                                                  ( Krampton 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƽřźŝ�Ɩǀſƹ�ƞǀƏ�Śŝ�ƾſŚưţ�ƹ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ��

ç� �ƝźƈƯ�ŵŹřƺƯ���ƺū�ƹ�ƭŶƴĭ�ƱŚƸƴě�ƹ�ŹŚƨƃō�ƦƷŚǀſ�ƶǀƬƗ��ƭŶƴĭ�ƾƟźŝ�ƾĭŶǀſƺě��óƽř�ƵƺƸƣ�ƶƨƫ��ƾĭŶǀſƺě�ƹ�
�ŪƳźŝ�Źŵ�ƶƄƿŹ�ƹ�ƶƣƺƏ���ŹŶƴƜģ�ƹ�ƶŞƴě�ƶĤƷŚǀĭ�īźƯ�ó�ƦƷŚǀſ�ƹ�ƽř�ƶƃƺų�šŹŷ�ƪƿƺƏ�ƹ�ƱŚƸƴě�ƦƷŚǀſ�

�šŹŷ�ƶƃƺų��
FL40%����ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ƢƿźƐŝ�ƭŶƴĭ�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŪƳźŝ�ƹ�ƺū�ƹ�ƭŶƴĭ�ƽřźŝç�ŢƃŚƧ�Żř�ƪŞƣ�ŹŸŝ�ƾƳƺƠƗ�ŶƋ�ŹřżƷ�Źŵ�ó�ƺū�ƽř�ƵƺƸƣ�ƶƴƧ�ê�ç�ŹřżƷŹŵ�ó�
� ƶŞƴěé� Śţ�ë� ŹřżƷŹŵ�ó� ŹŶƴƜģ�ç� Śţ�ê�ç�ƽř� ƶƃƺų�šŹŷ�ƦƷŚǀſ� ƹ� ŹřżƷ� Źŵ�ç�šŹŷ�ƶƃƺų� ƹ� ŹřżƷŹŵ�ê�ç�� ŹřżƷŹŵ� �

FL40%����ŢŞƀƳ�ƶŝê�ç�ŹřżƷ�Źŵ���ê�ç�ƾţŹŚŬţ�ƭźƟ�Żř�źŤǀƫ��ŹŸŝ�Ʋţ�Ʀƿ�ƾƳƺƠƗ�ŶƋ�ƽřźŝ����

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

�ŵƺƃ�ƶƘūřźƯ�ƭřźǀţ�ƹ�ƲǀƀƧƺŝŹŚƧ�ƶŝ� 

  Acute oral LD50 for rats : --    mg/kg                                                      NOEL : ---  mg/kg 
  ADI: ---  mg/kg       oxicity class WHO (a.i.) : ---     ; EPA ( form . ): --- ��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

�ŵƺƃ�ƶƘūřźƯ�ƭřźǀţ�ƹ�ƲǀƀƧƺŝŹŚƧ�ƶŝ� 

   LD50   for  birds :                                      ---                             mg/kg 
   LC50   for  fish:                                         ---                             mg/lit 
   EC50   for  daphnia:                                  ---                            mg/lit 
  Toxic to bees  LD 50 :                                 ---                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�ƲǀƀƧƺŝŹŚƧ�ƶŝ�ŵƺƃ�ƶƘūřźƯ�ƭřźǀţ�ƹ� 

� �
ŢŞŧ�ŲƿŹŚţ��ë�é�êç�ƹ�æí�é�ìê�ƱƺǀſǇƺƯźƟ�FL 40% �šŶƯ�ƶŝ�è�ŢƿŚƜƫ�ŶƿŶưţ�ƩŚſ�íë�� �

šŚƔůǈƯ��
 

�ƱƺǀſǇƺƯźƟìê��WP�ƍǈŤųř�Żř�Carboxin 37/5%  + Thiram 37/5% �ƱƺǀſǇƺƯźƟ�ƹ�Liq 40%�ƍǈŤųř�Żř�
Thiram20% + Carboxin 20% �Ţſř�ƵŶƃ�ƪƇŚů����

��



  ˺˼˽� �

��
��
��

�ƂƧ�ġŹŚƣ��
ŚƧŶǀƯŚěƹźěŹ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��carpropamid  

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��dehydratase��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
 
 
��
��

                      ( 1 R , 3 S ) IR � isomer                                    ( 1 S , 3 R ) IR � isomer��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H18 CL3 NO ( 334/7 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 30% W/V                                                                             

 ì�ŹŚŬţ�ƭŚƳ�ƽ� - Win SC 300                                                                         ( Bayer CropScience)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� ��ƽŹŚưǀŝ�źŝ�ƮƷ�ƽŹřŶƤƯ�ƹ�ƵŵźƧ�ƩźŤƴƧ� řŹ�ƽŹŚưǀŝ�żǀƳ�ƶƄƿŹ�ƵřŹ�Żř�ƶƧ�ƾŤƓŚƠů�ƹ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ

�ŵŹřŵ�źǀŧŀŚţ�ƾƿŚƿźŤƧŚŝ���
ç��ƝźƈƯ�ŵŹřƺƯ���ŪƳźŝ�ƕŹřżƯ�Źŵ�Ţſǈŝ�ƽŹŚưǀŝ�ƩźŤƴƧ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��éååŹŚŤƨƷ�Źŵ�źŤǀƫ�ƾƬǀƯ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                      NOEL(2 y ) : 400 mg/kg 
diet 
  ADI: 0/03  mg/kg             Toxicity class WHO (a.i.) : Table (5)                    ��

����������    ���������������������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                          > 2000                        mg/kg 
   LC50   for  fish ( 96 h ) :                                   10                            mg/lit 
   EC50   for  daphnia : ( 3h )                             410                           mg/lit 

� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
� �

ŢŞŧ�ŲƿŹŚţ��ì�ææ�íæ�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ���

šŚƔůǈƯ��
ŝ�Żř�ƂƧ�ġŹŚƣ�Ʋƿř�ŵŻŚſ�ƾƯ�ƭƹŚƤƯ�řŹ�ƵŚǀĭ�ƶŬǀŤƳŹŵ�ƵŵƺưƳ�ƽźǀĭƺƬū�ġŹŚƣ�ƲǀƳǈƯ�żŤƴſƺǀ���

źŤſŚƿŵ�ƹŵ�Żř�ƾƏƺƬŴƯƹżƿřƹźƯ�( 1S , 3 R ) , ( 1R , 3S )  



  ˺˼˾� �

�� �
��
��
��
��

�ƂƧ�ġŹŚƣ��
�ƪǀŤƯ�ƮǀƀƧřŻƹźƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��kresoxim � methyl  

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��oximinoacetate��
é��ƃ�ƱŚưŤųŚſ�ƾƿŚǀưǀ���
��
��
 
 
��
��
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�C18 H19 NO4 (313/4 )                                                                                 

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WG 50% W/W                                                                          

 ì��ƽŹŚŬţ�ƭŚƳ� - Stroby                                                                                                         ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����šŶƯ�ƾƳǇƺƏ�ƩźŤƴƧ�Śŝ�ƵŶƴƴƧ�ƲƧ�ƶƄƿŹ�ƹ�ŪƫŚƘƯ���ƾŤƓŚƠů�ƂƧ�ġŹŚƣ��
ç�ƝźƈƯ�ŵŹřƺƯ�����Ŝǀſ�ƾŰƐſ�ƥŶǀƠſ�Śŝ�ƵŻŹŚŞƯ���Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƩźŤƴƧ�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��æë�å�Śţ�ç�å�Ŝǀſ�ƾŰƐſ�ƥŶǀƠſ�ƶǀƬƗ�ŹřżƷ�Źŵ���
ç�å�Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƩźŤƴƧ�Źŵ�ŹřżƷ�Źŵ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for ratss : > 5000  mg/kg                               NOEL( 3mo )  : 43- 146  
mg/kg 
  ADI: 0/4  mg/kg            Toxicity class WHO (a.i.) : II ;  EPA( form . ): III ��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :( 14 d )                                  > 3150                         mg/kg 
   LC50   for  fish :( 96 h )                                    0/499                           mg/lit 
   EC50   for  daphnia : ( 48 h)                             0/186                          mg/lit 
  LD 50 for bees : ( 48 h ) ( contact )                      >20                          microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC  classification : R 40 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��î�é�íç�ŢƣƺƯ�ŢŞŧ�ƩŚſ�ƶſ����Ŝǀſ�ƾŰƐſ�ƥŶǀƠſ�ƩźŤƴƧ���



  ˺˼˿� �

ææ�í�íè�ŢƣƺƯ�ŢŞŧ�ƩŚſ�ƶſ����Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƩźŤƴƧ����

šŚƔůǈƯ��
��
��

��



  ˺˼̀� �

�ƂƧ�ġŹŚƣ��
�ƪǀƳƺƫŚţźƬƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ��Ɨ�ƭŚƳ��ƾƯƺư�chlorothalonil  

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��chloronitrile���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C8 CL 4 N2 ( 265/9 )                                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 75% W/W ,  SC 72% W/V                                                 

 ì��ƽŹŚŬţ�ƭŚƳ� - Daconil                                                                                               ( Syngenta )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ưŤƀǀſ�źǀƛ�ƂƧ�ġŹŚƣ�ƾŤƓŚƠů�źŧř�Śŝ�Ʀǀ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳźƟ�ƶūƺĭ�ƽŚƿŹŚƳźŤƫō�ƽŹŚưǀŝ�Śŝ�ƵŻŹŚŞƯ���ƾƴǀƯŻ�Ŝǀſ�ƾƧźƧ�ƥŶǀƠſ�ƩźŤƴƧ�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���
êë�æ�Śţ�æè�çƺƬǀƧ��ƭźĭ�ƾĮƳźƟ�ƶūƺĭ�ƽŚƿŹŚƳźŤƫō�ƽŹŚưǀŝ�Śŝ�ƵŻŹŚŞƯ�ŹŚŤƨƷ�Źŵ��
ç�Śţ�ê�ç�ƾƴǀƯŻ�Ŝǀſ�ƾƧźƧ�ƥŶǀƠſ�ƩźŤƴƧ�ƽřźŝ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�� �

Ţǀưſ�
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                                      NOEL : 3 mg/kg 
  ADI: 0/03 mg/kg         Toxicity class WHO (a.i.) : U  ; EPA( form . ) : IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      4640 - 10000                          mg/kg 
   LC50   for  fish: ( 96 h )                            0/044 � 0/06                          mg/lit 
   EC50   for  daphnia: ( 48 h )                          0/07                                mg/lit 
  Non toxic to bees  LD 50 for bess                   > 63                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : R 40 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��
ìê��WP�çí�î�ìè�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���
ìç��SCƪǀƳƺƧřŵ��ŲƿŹŚţ�Źŵ�ŢƣƺƯ�ŢŞŧ�çæ�æå�íè�šŶƯ�ƶŝ�è�ƩŚſ���

šŚƔůǈƯ��

�ƾĮƳźƟ�ƶūƺĭ�ƹ�ƾƴǀƯŻ�Ŝǀſ�ƽřźŝ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟæé�Ţſř�ŻƹŹ����
�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîì���

�Ţſř�ƽŹƹźƋ�Ʈſ�Ʋƿř�Ŝƀģźŝ�Źŵ�ƭŻǇ�šŚƏŚǀŤůř�ơŚƈƫř���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc 

��
��
��



  ˺˼́� �

�ƂƧ�ġŹŚƣ��
�ŶƿřźƬƧ�ƾƀƧřźěƺƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��copper oxychloride 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ���inorganic��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� CL2 CU4 H6 O6 (427/1 )                                                                         

 ë������������������������������������������������������������������������������Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟèê��WP�žƯ�ŽŚſř�źŝ������
ì��ƽŹŚŬţ�ƭŚƳ� - Cupravit                                                                                ( Bayar CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾŤƓŚƠů�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ� ŵŹřƺƯ�� ��ƽźǀſŵźſ� ƵƺǀƯ�ƱŚŤųŹŵ� Źŵ� ƺƬƷ�īźŝ�ƾĭŶǀĤǀě� �ƾŗŚǀƯƺƯ�ƽŹŚưǀŝ� ƶǀƬƗ��šŚŞƧźƯŻƺưĭ�ƽŹŚưǀŝ�

�šǈǀŴƳ�Ʋƿŷō�ƪĭ�ƾĭŶǀſƺě��ƾĮƳźƟ�ƶūƺĭ�ƹ�ƾƴǀƯŻ�Ŝǀſ�ƾƛƹŹŵ�ƥŶǀƠſ�żǀƫŚū�ƹ�šŚŬƿżŞſ�ƾƬųřŵ�ƥŶǀƠſ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�Ư�ŹřŶƤƯ�Ɲźƈ���ƩƺƬŰƯç�ŹřżƷ�Źŵ�ŚƯźų�ƽřźŝ�ó�ƵƺǀƯ�ƱŚŤųŹŵ�ƽřźŝ�è�ŹřżƷŹŵ���śŚƛƹŵ�šŚŞƧźƯ�Żƺưĭ�æ����
�šŚŬƿżŞſ�ƾƬųřŵ�ƥŶǀƠſæ�Śţ�ç�ŹŚŤƨƷ�Źŵ�źŤǀƫ���

�ƾƴǀƯŻ�Ŝǀſ�ƹ�ƾĮƳźƟ�ƶūƺĭ�ƾƛƹŹŵ�ƥŶǀƠſè�ŹřżƷŹŵ�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 700 - 800  mg/kg                                                 NOEL : --- mg/kg 
  ADI: --- mg/kg        Toxicity class WHO (a.i.) : III ; EPA ( form . ): III��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      ---                               mg/kg 
   LC50   for  fish:  ( 48 h )                           2/2                              mg/lit 
   EC50   for  daphnia: ( 24 h )                    3/5                              mg/lit� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

��
ƽƺŤŰƯ�ƩŚƨǀƴƨţ�êì���ƱƺƿCU++ 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���ƽźŤƯƹŶƿ�ƁƹŹ�Ǝſƺţ 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �ƁƹŹ�Colorimetric�Śƿ�spectrophotometry� �
��



  ˺˼̂� �

�ƂƧ�ġŹŚƣ��
�ŜƳŚƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��maneb 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��alkylenebis ( dithiocarbamate )���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C4 H6 Mn N2 S4 ( 265/3 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 90% ,  WP 80%                                                                    

     ì�Ŭţ�ƭŚƳ�ƽŹŚ� - Dithane  M -22                                                             ( Rohm & Hass) now 

Dow ��
æ��źǀŧŀŚţ�ƵƺŰƳ���ƾŤƓŚƠů�ƂƧ�ġŹŚƣ� �
ç��ƝźƈƯ�ŵŹřƺƯ����Ʊƺţƺţ�ƾƛƹŹŵ�ƥŶǀƠſ�ƶǀƬƗó�ƶŬƳƺƿ�ƽř�ƵƺƸƣ�ƶƨƫ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƶŬƳƺƿç�ŹřżƷ�Źŵ�óţƺţ��Ʊƺæ�Śţ�ç�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                                NOEL : 2500 mg/kg 
  ADI: 0/03 mg/kg       Toxicity class WHO (a.i.) : U  ; EPA ( form . ): IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 10000                        mg/kg 
   LC50   for  fish :( 48h)                                   1/8                         mg/lit 
   Not toxic to bees  LD 50 :                              ---                           microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xi ; R 37 | R 43  � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůíë����
�ƶŤƠƷ�Ʀƿ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟ��

�šŚū�ƾƠǀƇ�ƹ�šŚŬƿżŞſ�ƽƹŹ�źŝ�ƝźƈƯ�ŢǀƗƺƴưƯ��ƶƀƬū�ƶŝƺƈƯ�ì�ì�ìë�ƭƺưſ�źŝ�šŹŚƔƳ�ŢŘŞƷ����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�colorimetry �ƶƘƃř�ƶƬǀſƺŝ�Śƿ�U.V 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �Ţſř�ƽźǀĭ�ƵŻřŶƳř�ŵŹřŶƳŚŤſř�ƁƹŹ�ƶƧ�ŶƿŚƠƫƺſ�ƽŵ�ƲŝźƧ�Ŷǀſř�Śŝ�ƂƴƧřƹ�ƶƬǀſƺŝ�ƽźǀĭ�ƵŻřŶƳř���
( IARC class 3)� �

��
��



  ˺˽˹� �

�ƂƧ�ġŹŚƣ��
�śŻƺƨƳŚƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ��ưƗ�ƭŚƳ��ƾƯƺ�mancozeb 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ���alkylenebis ( dithiocarbamate ) 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C4 H6 Mn S4 ( ---- )                                                                               

 ë�řźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊ�  - WP 80%                                                                                     

 ì��ƽŹŚŬţ�ƭŚƳ� - Dithane M � 45                                                                             ( Rohm & Hass) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƣ�ƾŤƓŚƠů�ƂƧ�ġŹŚ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƭŶƴĭ�ƱŚƸƴě�ƦƷŚǀſ�ƶǀƬƗó�ƭřŵ�Śŝ�ƽźūō�ƶƨƫ�ó�šŚŞƧźƯ�ƽř�ƵźƤƳ�ƶƴƧ�ó�ƶŬƳƺƿ�ƾƬųřŵ�ƥŶǀƠſ�ó�

�Ʊƺţƺţ�ƾƛƹŹŵ�ƥŶǀƠſó�ŵƺŴƳ�ƾĭŵŻ�ơźŝ�ó�ƦŴǀƯ�ĬƳŻ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ŵƺŴƳ�ƹ�ƶŬƳƺƿ�ƹ�šŚŞƧźƯ�ƹ�ƭřŵŚŝ��ç�Ʊƺţƺţ���ŹřżƷ�Źŵ�æ�Śţ�ç�ŹřżƷ�Źŵ���
�ƦŴǀƯ��ê�æ�Śţ�ç�ƱŚƿƺƯ�Śŝ�ƵřźưƷ�ƽźǀĮƄǀě�šŹƺƈŝ�ŹřżƷ�Źŵ���ê�å�ŹřżƷ�Źŵ����ƭŶƴĭ�ƦƷŚǀſ�����ŢŞƀƳ�ƶŝ�ŹŸŝ�ƾƳƺƠƗ�ŶƋç�
�ŹřżƷŹŵ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                        NOEL : 4  mg/kg daily 
  ADI: 0/03  mg/kg        Toxicity class WHO (a.i.) : U ;  EPA ( form . ): IV��

�������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                       > 5500                             mg/kg 
   LC50   for  fish: ( 96h )                             0/73 � 4                            mg/lit 
   EC50   for  daphnia: ( 48h)                      0/11 - 3/8                          mg/lit 
              Bees  LD 50 :                                    > 209                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : Xi ; R 37 | R 43 

ŢŞŧ�ŲƿŹŚţ��è�æç�éí��

šŚƔůǈƯ��

�ƞƿźƘţ�ŽŚſř�źŝISO�ƽƹŚů�ƶƧ�Ţſř�ŜƳŚƯ�ƹ�ƽƹŹ�Żř�žƨƬĜưƧ�śŻƺƨƳŚƯ�çå���ƹ�żƴĮƴƯ�êê�ç���Ţſř�ƽƹŹ���
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůíê����

�šŚū�ƾƠǀƇ�ƹ�šŚŬƿżŞſ�ƽƹŹ�źŝ�ƝźƈƯ�ŢǀƗƺƴưƯ���ƶƀƬū�ƶŝƺƈƯì�ì�ìëšŹŚƔƳ�ŢŘǀƷ��ƭƺưſźŝ�����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ƶƬǀſƺŝ�Śƿ�Colorimetrically � titrimetric�ó�ƶƘƃř�U.V� �

��



  ˺˽˺� �

�ƂƧ�ġŹŚƣ��
�ƪǀƀƧǇŚŤƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��metalaxyl 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��acylalanine���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H21 NO4 ( 279/3 )                                                                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - G5%  W/W                                                                                  

   ì��ƽŹŚŬţ�ƭŚƳ� - Ridomil                                                                                               ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵƺƄǀƯ�śŸū�ƶƄƿŹ�ƹ�ƶƣŚſ�ƹ�īźŝ�ƢƿźƏ�Żř�ƶƧ�ƾƳŚƯŹŵ�ƹ�ƾŤƓŚƠů�źŧř�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ�� �
ç��ƝźƈƯ�ŵŹřƺƯ����ŹŚǀų�ƶƣƺƏ�ƾĭŶǀſƺě�ƶǀƬƗóƽřźŝ�ŜſŚƴƯ�ŝ�ƩźŤƴƧ�řƺƷ�ƽŚƸģŹŚƣ�ƶƬǀſƺŝ�ƶƧ�ƾƿŚƸƿŹŚưǀŻřƹ�ŵŵřŻ�ƥŚų��

�ŵƺƃ�ƾƯ�ŵŚŬƿř�ƽźǀƀƯźĭ�ƹ�ƽźǀƀƯźĭ�ƶưǀƳ�šǇƺƈŰƯŹŵ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��Ţſř�ƵŶƃ�Ƶŵřŵ�ƆǀŴƄţ�źŧŒƯ�ƱŚƸƠƇř�ƶƤƐƴƯ�ƾţźƧ�ŢƄƧ�Źŵ�ŹŚǀų�ƽřźŝ�ƎƤƟ�ƝźƈƯ�ƵŵŚƯō�ƶưƘƏ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 633 mg/kg                                                   NOEL : 2/5 mg/kg 
  ADI: 0/03 mg/kg           Toxicity class WHO (a.i.) : III ; EPA ( form.) : ---��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                    923 - 1466                            mg/kg 
   LC50   for  fish: ( 96h)                                  > 100                                mg/lit 
   EC50   for  daphnia: ( 48h)                          > 28                               mg/lit 
  Not toxic to bees  LD 50 :                           > 269/3                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Ec classification : Xn ; R22 , R 52 � �

ŢŞŧ�ŲƿŹŚţ��çæ�ææ�ìå�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��

ƲǀŘţƹźě�żŤƴſ�Żř�ƽźǀĭƺƬū�Śŝ�śŸū�Żř�žě�ƪǀƀƧǇŚŤƯ�ŵŻŚſ�ƾƯ�ƞƣƺŤƯ�řŹ�ŚƸƳō�ŶƃŹ�ŚƸģŹŚƣ�Źŵ����
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����

�ƩƺƈŰƯ�ŢƃřŵźŝŚţ�ƾƃŚĜưſ�ƶƬƇŚƟ�ƪƣřŶůì�ŻƹŹ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc�ŹƺŤƨţŵ�Śŝ�TID�� �
��



  ˺˽˻� �

�ƂƧ�ġŹŚƣ��
�ƪưƿŹōƺƳ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��nuarimol 

ç��ŽǈƧ��fungicide 

è�ĭ�Ƶƹź��pyrimidine���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
 
 
��
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H12 CLFN2O ( 314/7 )                                                                       

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 9%  W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Trimidal                                                                              ( Dow Agro Sciences ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ�ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ� �
ç��ƝźƈƯ�ŵŹřƺƯ���Ƹū�Ŝǀſ�ƵŚǀſ�ƶƨƫ�ƽŹŚưǀŝ�ƩźŤƴƧ�ƹ�ƵŻŹŚŞƯ�Ţ���ƺƯ�ƾŰƐſ�ƥŶǀƠſ�ƶǀƬƗ�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ìê�å�ŹřżƷ�Źŵ���æê�Źŵ�ŜƘƨƯ�źŤƯ�ƾŤƳŚſ�çå�śō�źŤǀƫ����Ŝǀſ�ƽřźŝ���ç�å�ƺƯ�šŚƛŚŝ�Źŵ�ŹřżƷ�Źŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 2500 mg/kg                                               NOEL(2y) : 50 mg/kg 
  ADI: ---  mg/kg        Toxicity  Toxicity class WHO (a.i.) : III  ;  EPA ( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                          200                             mg/kg 
   LC50   for  fish:  ( 96h)                                  12/1                            mg/lit 
   EC50   for  daphnia:  ( 48h)                        > 25                            mg/lit 
  Not toxic to bees                                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æè�é�ìè�ƹ�ƩŚſ�ƶſ�šŶưŝ�ŢƣƺƯ�ŢŞŧ�çí�ì�ìë�šŶưŝ�ŶƿŶưţ�è�Śţ�ŚƌƤƳř�ŲƿŹŚţ�Żř�ƩŚſ�çî�æç�ìî���

šŚƔůǈƯ��

 
şŶƳŹřŵŻŚŝ�Ʈſ�Ʋƿř��Ţſř�ŚƷŶǀŗƹźŤſř�ƱƺǀſǈǀŤƯ�ƽŵ����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc�ŹƺŤƨţŵ�Śŝ�ECD� 

� �
��
��



  ˺˽˼� �

�ƂƧ�ġŹŚƣ��
�ƩƹŻŚƳƺƧřżĮƷ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��hexaconazole 

ç��ŽǈƧ��fungicide 

è��Ƶƹźĭ��triazol���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
 
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H17 CL2 N3O ( 314/2)                                                                       

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 5% W/V                                                                               

 ì��ƽŹŚŬţ�ƭŚƳ� - Anvil                                                                                                     ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƱŚƯŹŵ�ƹ�ƽźǀĮƄǀě�ƽřźŝ���ƦǀưŤƀǀſ�ƂƧ�ġŹŚƣ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƺƯ�ƾŰƐſ�ƥŶǀƠſ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��çê�å�ŹřżƷŹŵ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 2189 - 6071       mg/kg                              NOEL(2y)  : 10 mg/kg 
  ADI: 0/005 mg/kg         Toxicity class WHO (a.i.) : U ;  EPA( form.) : V��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 4000                             mg/kg 
   LC50   for  fish ( 96 h ) :                       3/4 � 5/94                          mg/lit 
   EC50   for  daphnia ( 48 h ) :                    2/9                                 mg/lit 
  LD 50 for bees  :                                          > 0/1                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ���ƶǀƫƹř�ŢƣƺƯ�ŢŞŧæê�æç�ìî�ŢƿŚƜƫ�ŶƿŶưţ�íê���

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�,�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �gc�Śŝ�thermionic , NPD�Śƿ�ECD 

� �
��
��



  ˺˽˽� �

��
�ƂƧ�ƞƬƗ��
�ƲƿŻřźţō��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��atrazine  

ç�ǈƧ�Ž��herbicide 

è��Ƶƹźĭ���1,3,5 triazine��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C8 H14 CLN5 ( 215/7 )                                                                           

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - P50% , WP 80%                                                                          

  ì��ƽŹŚŬţ�ƭŚƳ� - Gesaprim                                                                                              ( Syngenta 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƪưƗ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř�ƾưƿżƳō�ƽŚƷŶƴƿōźƟ�źƿŚſ�Źŵ�ƶƬųřŶƯ�ƹżŤƴſ�ƺŤƟ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƲƿŻřźţō���šŹŷ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū�źƬƧǇō��

�ƲƿŻřźţō�������������������������������źƨƄǀƳ�ƕŹřżƯ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū�ƲƿźŤƯō��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ� �æ�Śţ�ê�æ�ƲƿŻřźţō�ƭźĭƺƬǀƧ���ê�ƪŞƣ�źƬƧǇō�źŤǀƫ��Żř�ŶƘŝ�ƶƬƇŚƟǈŝ�Śƿ�ƹ�ƥŚų�Śŝ�ƍƺƬŴƯ�šŹŷ�ŢƃŚƧ�Żř
� ��ƂƿƹŹ�Żř�ƪŞƣ� ƹ�ŢƃŚƧê� Śŝ�ƍƺƬŴƯ� Śƿ� ƹ�ƾƿŚƸƴţ� ƶŝ�ƲƿŻřźţō�ƭźĭƺƬǀƧ�é�ŹƺƸƓ�ŻřŶƘŝ�ŢƄƧ�ƭŚĮƴƷ�ƲƿźŤƯō�ƭźĭƺƬǀƧ�
�źƨƄǀƳ�ŢƄƧ�Źŵ�ŚƸƠƬƗ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1869 mg/kg                                                   NOEL : 10 mg/kg 
  ADI: 0/005  mg/kg       Toxicity class WHO (a.i.) : U ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      940 � 19650                         mg/kg 
   LC50   for  fish:                                           4/3 - 76                            mg/lit 
   EC50   for  daphnia:                                       6/9                                mg/lit 
                Bees  LD 50 :                                     > 97                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : Xn ; R44/22 | R 43 | N ; R 50 , R 53� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶů( FAO) %92  

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID���
żŬţ�ƁƹŹ�ƵŶƳŚưǀƣŚŝ�ƶƿ� �glc�Śŝ�ECD�Śƿ�FID� �



  ˺˽˾� �

��
��
��
��

ƞƬƗ�ƂƧ���
źƬƧǇō��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��alachlor 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��chloroacetamide��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H20 CLNO2 ( 269/8 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 48%  W/W                                                                             

   ì��ƽŹŚŬţ�ƭŚƳ� - Lasso                                                                                                  ( Monsanto ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƮŤƀƿźƯ�ŶƃŹ�ƹ�ƲǀŘţƹźě�żŤƴſ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř�� �
ç��ƝźƈƯ�ŵŹřƺƯ����šŹŷ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū�ƲƿŹřżţō�ƵřźưƷ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�źƬƧǇō�źŤǀƫ���æ�Śţ�ê�æƧ�Żř�ƪŞƣ�ƲƿŻřźţō�ƭźĭƺƬǀƧ��Żř�ŶƘŝ�ƶƬƇŚƟǈŝ�Śƿ�ƹ�ƥŚų�Śŝ�ƍƺƬŴƯ�šŹƺƈŝ�ŢƃŚ
�ŢƃŚƧ���ŻźƷ�ƞƬƗ�ƂƿƹŹ�Żř�ƪŞƣ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 930 � 1350  mg/kg                                  NOEL ( 2y ): < 2/5  
mg/kg 
  ADI: 0/01 mg/kg         Toxicity class WHO (a.i.) : III  ; EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                             1536                           mg/kg 
   LC50   for  fish ( 96 h ) :                               1/8 � 2/8                        mg/lit 
   EC50   for  daphnia ( 48 h ):                             10                              mg/lit 

�  Not hazardouse to bee LD 50 :                          32                             microg/bee� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
� �

ŢŞŧ�ŲƿŹŚţ��ææ�ææ�êé��

ƯšŚƔůǈ��
�ŵƺŝ�ŶƷřƺŴƳ�ƥŚƳźƐų�ƪƀƗ�ŹƺŞƳŻ�ƽřźŝ�ŵƺƃ�ƝźƈƯ�ƪưƘƫř�ŹƺŤſŵ�ƢŝŚƐƯ�ƶĤƳŚƴģ���

�ơƺƟ�ƂƧ�ƞƬƗ�ƹŵ�ƶƧ�Ţſř�ŮǀƋƺţ�ƶŝ�ƭŻǇ���źƬƧǇō�ƹ�ƲƿŻřźţō����šŹŷ�ƕŹřżƯ�Źŵ�ƾƿŚƸƴţ�ƶŝ�Ʊřƺţ�ƾƯ�ƅŚų�ŵŹřƺƯ�Źŵ�řŹ
�ŵƺưƳ�ƝźƈƯ���



  ˺˽˿� �

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glcŝ��ŹƺŤƨţŵ�ŚFID�Śƿ�ECD� �
��



  ˺˽̀� �

�ƂƧ�ƞƬƗ��
�ƲƿźŤƯō��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��ametryn 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���1,3,5 triazine 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H17 N5 S ( 227/3 )                                                                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 50% W/W,  WP 80% W/W                                                

    ì��ƽŹŚŬţ�ƭŚƳ� - Gesapax                                                                                               ( Syngenta 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾưƿżƳō�ƽŚƷŶƴƿōźƟ�źƿŚſ�ƹ�żŤƴſƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř� �
ç��ƝźƈƯ�ŵŹřƺƯ����źƨƄǀƳ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ê�ƲƿŻřźţō�ƭźĭƺƬǀƧ�íå����é�ƲƿźŤƯō�ƭźĭƺƬǀƧ�íå��ƪŞƣ�ŚƸƠƬƗ�ŹƺƸƓ�Żř�ŶƘŝ�ŢƄƧ�ƭŚĮƴƷ�ƹ�ƂƿƹŹ�Żř�
�ƂƿƹŹ�Żř�ŶƘŝ�Śƿ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1160  mg/kg                                               NOEL(2y) : 50  mg/kg 
  ADI: 0/015 mg/kg        Toxicity class WHO (a.i.) : III  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LC50   for  birds :                                      > 5620 ppm                        mg/kg 
   LC50   for  fish:                                           5-25                                  mg/lit 
   EC50   for  daphnia:                                     28                                    mg/lit 
  Low toxicity  to bees  LD 50 :                     > 100                                   microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : Xn ; R 22 | N R 50 , R 53 � �

ŹŚţŢŞŧ�Ųƿ��æí�æ�êå��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê��( FAO ) 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �gc � glc�ŹƺŤƨţŵ�Śŝ�FID 

� �
��



  ˺˽́� �

�ƂƧ�ƞƬƗ��
�ŽƺƟƺƬǀƳō���ƱƹŹƺƠƫƺſ�ƾƀƧƺţř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� anilofos + ethoxy sulfuron 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��phosphorodithioates + sulfonyl��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C13 H19 CLNO2 PS2 ( 367/8 )                                                                 

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 31/5 W/V  ( anilofos 30% + ethoxysulfuron 1/5% )           

      ì��ƽŹŚŬţ�ƭŚƳ� - Sun Rise Plus                                                                       ( Bayer Crop 

Science) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����śŸū�īźŝ�ƢƿźƏ�Żř�ƮƷ�ƽŹřŶƤƯ�ƹ�ƶƄƿŹ�ƢƿźƏ�Żř��ƶƧ�ƾŝŚŴŤƳř�ƂƧ�ƞƬƗ�ŵƺƃ�ƾƯ����
ç��ƝźƈƯ�ŵŹřƺƯ�����īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��ŪƳźŝ�ƕŹřżƯ�Źŵ�ƲĮū�ƹ�ƝƹŹƺſ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��è�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                               NOEL : --- mg/kg 

� 

�źƿŚſ�Ţǀưſ
ƺƯšřŵƺū��

   LD50   for  birds ( 96 h )  :                               16/8                          mg/kg��
   LD50   for  fish ( 96 h )  :                                                                   mg/kg 
   EC50   for  daphnia ( 48 h ) :                           110/1                          mg/lit 

� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
� �

ŢŞŧ�ŲƿŹŚţ��æî�ì�ìí�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ŢƿŚƜƫ�ŶƿŶưţ�ƩŚſ�íì���

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc��
� �

��



  ˺˽̂� �

��
�ƂƧ�ƞƬƗ��

�ƲǀƫřŹƺƬƟ�ƩŚţř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��ethalfluralin 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���dinitroaniline���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C13 H14 F3 N3O4 ( 33/3 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 33% W/V                                                                            

 ì��ƽŹŚŬţ�ƭŚƳ� - Sonalan                                                                               ( Dow Agro Sciences ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƶƳřƺū�ŶƃŹ�ƵŶƳŹřŵŻŚŝ���ƾŝŚŴŤƳř�ƾƿŚƸŤƳř�ƽŚƷ����ƮŤƀƿźƯ���ƹ�ƶƳřŵ�ƾƳŻ�ƶƳřƺū�Źŵ�źǀŧŀŚţ�Śŝ�ƥŚų�Źŵ�ŵźŝŹŚƧ��

�ƶƏƺŝźƯ�ƦƿĥƺƫƺƿżǀƟ�ŶƃŹ�ŶƳƹŹ��
ç��ƝźƈƯ�ŵŹřƺƯ����Śƿƺſ�ƹ�ƱřŵźĮŝŚŤƟō�ƹ�ƶŞƴě�ŻźƷ�ƽŚƸƠƬƗ�ŢƸūó�ŢƃŚƧ�Żř�ƪŞƣ�ƂƧ�ƞƬƗ���
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���Śƿƺſ�ƹ�ƱřŵźĮŝŚŤƟō�ƹ�ƶŞƴě�ŻźƷ�ƽŚƸƠƬƗ�ƽřźŝç�Śţ�èŚŤƨƷ�Źŵ�źŤǀƫ��ŢƃŚƧ�Żř�ƪŞƣ�ƥŚų�ƕƺƳ�ƶŝ�ƶŤƀŝ�Ź
�ƥŚų�Śŝ�ƍƺƬŴƯ���ƢưƗ�Źŵí�Śţ�æå�źŤƯ�ƾŤƳŚſ���ó�Śƿƺſ�ŻźƷ�ƽŚƸƠƬƗ�ƽřźŝ�ç�Śţ�è�ƲǀƫřŹƺƬƟ�ƩŚţř�źŤǀƫ���ëåå�ƽźŤƯ�ƭźĭ�

�ƲƿŻƺŝìå��WPƣ�ŹŚŤƨƷ�Źŵ�Ş�ƥŚų�Śŝ�ƍƺƬŴƯ�ŢƃŚƧ�Żř�ƪ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                            NOEL : 100 mg/kg 
daily 
  ADI: 0/042 mg/kg        Toxicity class WHO (a.i.) : U  ; EPA( form.) : IV��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        2000 - 5000                        mg/kg 
   LC50   for  fish ( 96 h ) :                           0/102 � 0/14                         mg/lit 
   EC50   for  daphnia:                                    > 0/365                            mg/lit 
  Not toxic to bees   � �

ưū�ƹ�ƮŗǈƗ�šǈ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æé�ë�êê��

šŚƔůǈƯ��

�ŶƴƧ�ƾƯ�ƽźǀĭƺƬū�ƾƫƺƬſ�ƮǀƀƤţ�Żř��ƲǀƫřŹƺƬƟ�ƩŚţř��Śŝ�Ʊō�ƥŚų�ƶƧ�ƾƫƺƈŰƯ�ƽƹŹ�źŝ�ƾƸūƺţ�ƪŝŚƣ�śŸū�Śƿ�ƹ�ƾƿŚŬŝŚū�
�ŵŹřŶƳ�ŶƃŚŝ�ƵŶƃ�ƾƃŚĜưſ� 

�ƲǀƫřŹƺƬƟ�ƩŚţř�Śŝ�ƥŚų�ƶƧ�ƾţŹƺƇŹŵƾƃŚĜưſ�ŵźǀĭ�ƾưƳ�šŹƺƇ�ƵŚǀĭ�Ǝſƺţ�ƾƸūƺţ�ƪŝŚƣ�śŸū�ŵƺƃ����
ţ�ƁƹŹ�ƩƺƈŰƯ�ƶƿżŬ��glc�ŹƺŤƨţŵ�Śŝ�FID�ƶƬǀſƺŝ�Śƿ�spectrophotometry 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc�ŹƺŤƨţŵ�Śŝ�ECD�� �



  ˺˾˹� �

�ƂƧ�ƞƬƗ��
źƬƧƺŤſř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��acetochlor 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���chloroacetamide��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
��

� ���
�ê�ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���� C14 H20 CLNO2 ( 269/8)                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 76%  W/W , EC 50%  W/W                                                

     ì��ƽŹŚŬţ�ƭŚƳ� - Surpass ( + dichlormid ) , Acenit                                       ( Dow Agro 

Sciences ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƶƄƿŹ�Ǝſƺţ�ľŚƯƹŵ�ƹ�ŚƷ�ƶƳřƺū�ƢƿźƏ�Żř�ľŚſŚſř�ƶƧ�ƾƫƺƬſ�ƮǀƀƤţ�ƖƳŚƯ�ƹ�ƲǀŘţƹźě�żŤƴſ�ƵŶƳŹřŵŻŚŝ���ƾŝŚŴŤƳř

�ŵƺƄǀƯ�śŸū�ƵŵŻ�ƶƳřƺū�ƵŚǀĭ���
ç��ƝźƈƯ�ŵŹřƺƯ����ƽŚƸƠƬƗ�ƶǀƬƗ�šŹŷ�ƕŹřżƯ�ŻźƷ��

�ŚƷ�īźŝ�ƲƸě�ƵĦƿƺŝ�ƶƫŚƀƨƿ�ŻźƷ�ƽŚƷ�ƞƬƗ�ƩźŤƴƧ�ƽřźŝ�ŢƃŚƧ�Żř�Ƃǀě�ƹ�ƾƄƿƹŹ�Ƃǀě�ƂƧ�ƞƬƗ��
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���Ţǀƴſř��é�Śţ�ê�ŽŚěŹƺſ�ƹ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���ìê�ç�Śţ�ê�è�ƥŚų�ƕƺƳ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 2148 mg/kg                                              NOEL : 11 mg/kg daily 
  ADI: 0/02 mg/kg        Toxicity class WHO (a.i.) : III ; EPA( form.) : ---��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        1260                             mg/kg 
   LC50   for  fish :                                     0/36 � 1/5                         mg/lit 
   LC50   for  daphnia ( 48 h ) :                        9                               mg/lit 
                Bees  LD 50 ( 24 h) :                      > 200                            microg /bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : Xn ; R 20 | Xi : R 37/38 | R 43 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��çè�æ�ìí�šŶưŝ�èƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì���

šŚƔůǈƯ��

ƺſŹ�ƱƺǀƀƫƺƯř�šŹƺƈŝ�ŽŚěW/V�ìë��ŤŰƯƽƺî�æç�ŶƃŚŝ�ƾƯ�ŶǀƯōźƬƧ�ƽŵ�ƵŶƴƴƧ�Ʋưƿř�ŶƇŹŵ���
ŚƠŤſř�šŹŷ�ŽŚƀů�ƭŚƣŹř�Źŵŵ�ŵƺƄǀƯ�ƶǀƇƺţ�ŜǀƧźţ�Źŵ�ƵŶƴƴƧ�Ʋưƿř�ŵƺūƹ�ƪǀƫŶŝ�ŽŚěŹƺſ�Żř��Ƶ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��gc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc 

� �
��
��



  ˺˾˺� �

�ƂƧ�ƞƬƗ��
�ƪƿĥŹŚƿŵŚƀƧř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��oxadiargyl 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ�oxadiazole��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H14 CL2 N2 O3 ( 341/2 )                                                                   

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WG 80% ,  EC 3%W/V                                                             

   ì��ƽŹŚŬţ�ƭŚƳ� - Topstar                                                                                 ( Bayer 

CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ǀƯ�ŻŚƛō�ƾƳŻ�ƶƳřƺū�ƱŚƯŻ�Źŵ�Ʊō�šřźŧř�ƹ�Ƶŵƺŝ�ƂƿƹŹ�Żř�ƪŞƣ�ľŚſŚſř�ƶƧ�ƾŝŚŴŤƳř�ƂƧ�ƞƬƗ�ŵƺƄ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƲĮū�ƹ�īźŝ�ƲƸě���īźŝ�ƦƿŹŚŝ�Żř�ƮƗř�ŪƳźŝ�ƕŹřżƯ�Źŵ�ƶƫŚƀƨƿ�ŻźƷ�ƽŚƷ�ƞƬƗ�ŹŚƸƯ�ƹ�ƵŻŹŚŞƯ��
�� ���
è��ƝźƈƯ�ŹřŶƤƯ���ŹŚŤſř�ęŚţèå��EC���ê�è�ó�è�ŻźƷ�ƽŚƷ�ƞƬƗ�ƮƧřźţ�ƹ�ƕƺƳ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���

�ŹŚŤſř�ęŚţ����������������������������íå��WG���æêå���æçê��ƭźĭ�ŻźƷ�ƽŚƷ�ƞƬƗ�ƮƧřźţ�ƹ�ƕƺƳ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
 

  Acute oral LD50 for rats : > 5000  mg/kg                                                   NOEL ---  mg/kg 
�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds 14 days :                       > 2000                               mg/kg 
   LC50   for  fish:                                   Not toxic at limit of water solubility 
   LC50   for  daphnia:                           Not toxic at limit of water solubility 
   LD 50 for  bees  :                                       > 200                                microg/ bee                       
  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æí�ë�íæ�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ��ŢƿŚƜƫ�ŶƿŶưţíì���

šŚƔůǈƯ��

��
��

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�ƶƘƃř�ƶƬǀſƺŝ�U.V 

� �

��



  ˺˾˻� �

�ƂƧ�ƞƬƗ��
ƀƧřƲƟŹƺƬƟ�ƾ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��oxyfluorfen 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��diphenylether 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H11 CL F3 NO4 ( 361/7 )                                                                   

   ë�ƺǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�Ʊ�  - EC 24% W/V                                                                             

   ì��ƽŹŚŬţ�ƭŚƳ� - Goal 2 E                                                                              ( Dow Agro Sciences 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŶƿŚưƳ�ƾƯ�źŧř�ƹ�ƵŶƃ�śŸū�īźŝ�ƢƿźƏ�Żř�ľŚţŶưƗ�ƶƧ�ƾŝŚŴŤƳř�ƾſŚưţ�ƂƧ�ƞƬƗ���
ç��ƝźƈƯ�ŵŹřƺƯ����ŻŚǀě�īźŝ�ƲƸě�ƹ�īźŝ�ƥŻŚƳ�ƽŚƷ�ƞƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�ƶƬůźƯ�Źŵ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ç�ó�ê�ŢŝƺƳ�źƷ�ŢŝƺƳ�ƹŵ�Źŵ�Śƿ�ƹ�ŻŚǀě�ƾĭźŝ�ìê�å�ƶƬƇŚƠŝ�źŤǀƫ�æí�ŻƹŹ���
��

�Ţǀưſ
ě�ƱřŹŶƳŚŤƀ��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                                NOEL : 40 mg/kg 
diet  
  ADI: 0/003 mg/kg        Toxicity class WHO (a.i.) : U ; EPA ( form.): IV��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 2150                                  mg/kg 
   LC50   for  fish : ( 96 h)                           0/2 � 0/41                               mg/lit 
   EC50   for  daphnia: ( 48 h )                    1/5 ( a.i)                              mg/lit 
   LD 50 for bees : non toxic to honey bees at 0/025                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ���ƶǀƫƹř�ŢƣƺƯ�ŢŞŧçå�é�ìî�ŢƿŚƜƫ�ŶƿŶưţ�íì���

šŚƔůǈƯ��

��
ſř�ƲƨưƯ�ƶŤƀě�ƹ�Śƿƺſ�ŶƴƳŚƯ�ŚƸŤƗřŹŻ�ƾƌƘŝ�ƽřźŝ�ŵƺƃ�ƵŶƿŵ�ƶŤǀƀǀƀƧƺţƺŤǀƟ�źǀŧŀŚţ�Ţ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc��
� �

��



  ˺˾˼� �

�ƂƧ�ƞƬƗ��
�ƱƹŻŚƿŵřżĭř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��oxadiazon 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��oxadiazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
��
 
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H18 CL2N2O3 ( 345/2 )                                                                    

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL12% W/V , G2%                                                                    

    ì��ƽŹŚŬţ�ƭŚƳ� - Ronstar                                                                                ( Bayer 

CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���żŤƴſƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ���ƾŝŚŴŤƳř���ƾſŚưţ��
ç��ƝźƈƯ�ŵŹřƺƯ���ŪƳźŝ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�è�Śţ�é�źŤǀƫ�æç���Żř�ƪŞƣ�Śţç�ƝƹŹƺſ�ƱŶƃ�ƾĭźŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000 mg/kg                                                   NOEL : > 10 mg/kg 
  ADI: ---  mg/kg        Toxicity class WHO (a.i.) : U                       EPA( form.) : IV��

�������������������� 

�źƿŚſ�Ţǀưſ
ƺƯšřŵƺū��

��
   LD50   for  birds :                                       > 2150                             mg/kg 
   LC50   for  fish: ( 96 h )                                 1/2                               mg/lit 
   EC50   for  daphnia:                                   > 2/4                              mg/lit 
                Bees  LD 50 :                                   > 400                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çí�í�êç�ƹ�ææ�è�êå���G 2%� �

šŚƔůǈƯ��

ƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶů�ƩŚîé����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �hplc - glc��
� �

��



  ˺˾˽� �

�ƂƧ�ƞƬƗ��
ō�ƾě�ƾſ�ƭř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��- dimethlammonium�MCPA 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��phenoxycarboxylic acid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H9 CLO3 ( 200/6 )                                                                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 45% W/V                                                                                

  ì��ƽŹŚŬţ�ƭŚƳ� - Agroxone                                                                                                  ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵƺƄǀƯ�śŸū�ƶƄƿŹ�ƹ�īźŝ�ƢƿźƏ�Żř�ƶƧ�ŶƃŹ�ƵŶƳŹřŵŻŚŝ���ƾŝŚŴŤƳř���ƦǀưŤƀǀſ���ƾƳƺƯŹƺƷ�ƂƧ�ƞƬƗ 

ç��ƝźƈƯ�ŵŹřƺƯ�� ��īźŝ�ƲƸě�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ�ƹŵźƷ�ƾƄƧ�ƞƬƗ�ƞǀƏ�żǀƳ�ƽŵŹƺƟƺţ�Śŝ�ƍǈŤųř�šŹƺƇŹŵ���šǈƛ
�ŵƺƃ�ƾƯ�źŤƄǀŝ�ŜǀƧźţ���

��
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��æ�Śţ�ç�ƾƄƿƹŹ�žě�šŹƺƈŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 700 � 1160  mg/kg                                       NOEL : 20 ppm 
mg/kg 
  ADI: ---  mg/kg       Toxicity class WHO (a.i.) : III ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                       377                              mg/kg 
   LC50   for  fish: ( 96h)                             50 - 560                           mg/lit 
   EC50   for  daphnia: (48h)                        > 190                             mg/lit 
               Bees  LD 50 :                                    104                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xn ;R 20/21/22� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůíé����IARC class 2 B  

�ŶƿŚưƳ�ƾƯ�ƶŤǀƀǀƀƧƺţƺŤǀƟ�ŵŚŬƿř�ƾƛŚŝ�šǇƺƈŰƯ�ƹ�ƶŞƴě���šŚŬƿżŞſ���ŹƺĮƳř�Źŵ�Ʈſ�Ʋƿř���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ�- i.r. spectrometry� electrochemicaly � glc - hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �hplc - glc� �
��



  ˺˾˾� �

�ƂƧ�ƞƬƗ��
�ƾſ�ƾţ�ƾě�ƽř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��EPTC 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��thiocarbamate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
 
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H19 NOS ( 189/3 )                                                                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 82%   W/V                                                                          

 ì��ƽŹŚŬţ�ƭŚƳ� - Eptam , Eradicane                                         ( Cedar Chemical Corporation)    � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƿŚƸŤƳř�ƽŚƷ�ƶƳřƺū�ŶƃŹ�ƵŶƳŹřŵŻŚŝ����ƦǀưŤƀǀſ���ƾŝŚŴŤƳř���ƮŤƀƿźƯ��śŸū�ƶƳřƺū�ƹ�ƶƄƿŹ�ƶƬǀſƺŝ�ƶƧ

�ƶƣŚſ�ƹ�ŚƸĭźŝ�ƶŝ�ƾƿŚŬŝŚū�ŢǀƇŚų�Śŝ���ŵƺƃ�ƾƯśźģ�Ŷǀſř�żŤƴſ�ƵŶƳŹřŵŻŚŝ��� �
ç��ƝźƈƯ�ŵŹřƺƯ���ƸƠƬƗ�ƶǀƬƗ�šŹŷ�ŽźĜſř�ŹŶŞƃ�ƹ�ƶŬƳƺƿ�ŻźƷ�ƽŚ��

�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�ƶƳřƺū�ƪǀƨƄţ�ŢƟźƄǀě�Żř�ƹ�ŵźŝ�ƾƯ�Ʋǀŝ�Żř�řŹ�ƾƳŻ�ƶƳřƺū�ƩŚů�Źŵ�ŻźƷ�ƞƬƗ�ŹŸŝ���
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��è�Śţ�ë�ŽźĜſř�ƹ�ŹŶŞƃ�ƹ��ƶŬƳƺƿ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
�����������������������������é�Śţ�ëƯ�ŢƄƧ�Żř�ƪŞƣ�ŹŚŤƨƷ�Źŵ�źŤǀƫ��šŹŷ�ŻźƷ�ƽŚƸƠƬƗ�ŢƸū�ƥŚų�Śŝ�ƍƺƬŴ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : >2000 mg/kg                                                   NOEL : 16 mg/kg 
  ADI: ---  mg/kg       Toxicity class WHO (a.i.) : II  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

 
   LC50   for  birds :                                        20000                             mg/kg 
   LC50   for  fish: ( 96 h )                            14 � 19                             mg/lit 
   LC50   for  daphnia: ( 48 h )                         14                               mg/lit 
                Bees  LD 50 :                                       11                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

Xn ; R 22�  EC classification : � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ó�çè�ç�êí��

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� ��gc � glc�ŹƺŤƨţŵ�Śŝ�FID� �
��
��



  ˺˾˿� �

�ƂƧ�ƞƬƗ��
ƱƹŹƺţƹźěƹżƿř��ƴƟƺƬƟ�ƽŵƾƱŚƧ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� isoproturon , diflufenican 

ç��ŽǈƧ��herbicide��
è��Ƶƹźĭ��urea + pyridine carboxamide��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H11 F5 N2 O2 ( 394/3 )                                                                      

   ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 55% ( 500 gr/lit isoproturon + 50 gr/lit  diflufenican)     

    ì��ƽŹŚŬţ�ƭŚƳ:� �- Panter                                                                                 (Bayer 

CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���śŸū�īźŝ�ƹ�ƶƄƿŹ�ŶƃŹ�ƩŚůŹŵ�ŹŸŝ�ƶƳřƺū�ƢƿźƏ�Żř�ƶƧ�ƾŝŚŴŤƳř�ŢǀƇŚų�Śŝ�ƾſŚưţ���ƾŝŚŴŤƳř�ƂƧ�ƞƬƗ

�ŵƺƃ�ƾƯ���ƾƿŚŬŝŚū�źǀŧŀŚţ�Śŝ���
ç��ƝźƈƯ�ŵŹřƺƯ���ƭŶƴĭ�ƕŹřżƯ�īźŝ�ƦƿŹŚŝ�ƹ�īźŝ�ƲƸě�ŻźƷ�ƞƬƗ�ƽŚƷ�ƶƳƺĭ�ƩźŤƴƧ�ŢƸū�ƂƿƹŹ�Ƃǀě�šŹƺƇ�ƶŝ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�ç�ó�çŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

     isoproturon  
  Acute oral LD50 for rats : 1826 � 2417  mg/kg                          NOEL : 90 day 400  mg/kg   
     ADI: 0/0062 mg/kg         Toxicity class WHO (a.i.) : III                       ��

�����       ��������           ������������������������������������ 
     diflufenican    
  Acute oral LD50 for rats : > 2000   mg/kg                                  NOEL : in (14 d) 1600   
mg/kg                                           Toxicity class WHO (a.i.) : U                      ��

��������������������            ������������������������������������ 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

       isoproturon  
  Acute oral  LD50   for  birds :                       3042 - 7926                      mg/kg 
  Acute oral LC50   for  fish:( 96h )                     9- 129                           mg/lit 
  Acute oral LC50   for  daphnia: ( 48 h )           507                               mg/lit 
  Non toxic to bees LD 50( 48 h )  > 50 to > 100                                        microg/bee                              
         diflufenican     �
  Acute oral  LD50   for  birds :                             > 2150                        mg/kg 
  Acute oral LC50   for  fish:( 96h )                     56 - 105                        mg/lit 
  Acute oral EC50   for  daphnia: ( 48 h )                10                            mg/lit 
  Non toxic to bees  
  Non tocic to earth worms� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çí�ë�íé�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ���

šŚƔůǈƯ��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc� �



  ˺˾̀� �

�ƂƧ�ƞƬƗ��
źǀěŚţřŻŚưƿř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��imazethapyr 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��imidazolinone���
é��Śſ�ƾƿŚǀưǀƃ�ƱŚưŤų���
��
��
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H19 N3O3 ( 289/3 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ������������������������������������                       �����������������   - SL 10% W/V           

 ì��ƽŹŚŬţ�ƭŚƳ� - Pursuit                                                                                                      (BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƃ�ƾƯ�śŸū�ƶƄƿŹ�ƹ�īźŝ�ƢƿźƏ�Żř�ƶƧ�ƾŗŚƤŝř�ŢǀƇŚų�Śŝ���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř�ŵƺ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƶŬƳƺƿ�ƕŹřżƯ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƩźŤƴƧ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��æ��ìê�å�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : >5000  mg/kg                                     NOEL :( 2y ) > 500 mg/kg 
  ADI: 0/25 mg/kg        Toxicity class WHO (a.i.) : U ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   Acute oral LD50   for  birds :                       > 2150                            mg/kg 
   LC50   for  fish: ( 96 h )                                    420                             mg/lit 
   LC50   for  daphnia:  ( 48 h )                       > 1000                              mg/lit 
  Oral LD 50 for  bees  : ( 48 h )                      > 24/6                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŹŚţŢŞŧ�Ųƿ��ê�æç�íæ�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ�� �

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîå���BP�� 

�ƭƺǀƳƺƯō�šŚƠƫƺſ�ƂƿřżƟř( 5 kg/ha)�ƞƬƗ�Ǝſƺţ�řŹ�ƾŝŸū�ŢǀƇŚų�ƾƃŚĜưſ�ƽřźŝ�ƵŶƃ�ƶǀƸţ�ƩƺƬŰƯ�ƶŝ�ŢǀĮƿźƟ�Śƿ�ƹ�
�ŶƷŶǀƯ�ƂƿřżƟř�ŻźƷ���

ſř� Żř� ƹ�ŵƺƃ�ƵŵŚƠŤſř�ƾƃŚĜưſ�ƽřźŝ�Ʈſ�Ʋƿř� Żř�ƩŚſ�Źŵ�ŹŚŞƨƿ�ƎƤƟ�ƾƫŚưŤůř�šřźƐų�ƪǀƫŶŝ�Ţǀŗƺſźě�Żř�ƭƹřŶƯ�ƵŵŚƠŤ
�ŵƺƃ�ƽŹřŵŵƺų�ƽŶƘŝ�ŢƄƧ�ƽřźŝ���ŵƺƃ�ƽŹřŵŵƺų�Ʊō�ƝźƈƯ�Żř�ƶŬƳƺƿ�ŢƄƧ�źųō�ƩŚſ�Źŵ���

  



  ˺˾́� �

�ƂƧ�ƞƬƗ��
�ƪǀŤƯżƴŝŚŤƯřŻŚưƿř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��imazamethabenz methyl 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��imidazolinone���
é��ưǀƃ�ƱŚưŤųŚſ�ƾƿŚǀ���
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H20 N2 O3 ( 288/3 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 25%  W/V                                                                            

 ì��ƽŹŚŬţ�ƭŚƳ� - Assert                                                                                                       ( BASF )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř�ŻŚŤƴǀſ�šŚŤƧǇƺŤſř( ALS )�ƹ��ƾƿŚƸŤƳř�ƽŚƷ�ƶƳřƺū�ŶƃŹ��źƯ��ƮŤƀƿ��

�ŵƺƃ�ƾƯ�śŸū�īźŝ�ƹ�ƶƄƿŹ�ƢƿźƏ�Żř�ƶƧ���
ç��ƝźƈƯ�ŵŹřƺƯ����ƭŶƴĭ�īźŝ�ƲƸě�ƹ�īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�Śţ�ê�ç��źŤǀƫ���ƪůřźƯŹŵ�Ʊō�ŵźŝŹŚƧ�Żř�źţźŧŒƯ�ŹŚǀƀŝ�ƾƄƿƹŹ�ƶǀƫƹř�ƪůřźƯ�Źŵ�Ʊō�ŵźŝŹŚƧ���ƾƄƿƹŹ�žě�
�ŶƃŚŝ�ƾƯ�ƾƄƿƹŹ�źţźƿŵ��Ʊřƺţ�ƾƯ�řŹ�ƂƧ�ƞƬƗ�Ʋƿř�Śţ�ƱŶƃ�ƾĭźŝ�ƹŵ�ƶƬůźƯ�Żř�ë�ŵźƧ�ƝźƈƯ�ŻźƷ�ƞƬƗ�ƱŶƃ�ƾĭźŝ����

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                  NOEL(2y) : 12/5 mg/kg daily 
  ADI: 0/065  mg/kg       Toxicity class WHO (a.i.) : U ; EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                 2150 - > 5000                             mg/kg 
   LC50   for  fish: ( 96h)                                > 100                                   mg/lit 
   EC50   for  daphnia: (48h)                         > 100                                   mg/lit 
              Bees  LD 50 :                                    > 100                                   microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æç�é�ìé�ó���Şŧ�ƶǀƫƹř�ŢƣƺƯ�Ţ����

šŚƔůǈƯ��

�ŶƃŚŝ�ƾƯ�řŹŚě�ƹŚŤƯ�źƯƹżƿř�ƹŵ�Żř�ƾƏƺƬŴƯ�Ʈſ�Ʋƿř����
�ƶūƺţ��ŨƯ�ƾţǇƺƈŰƯ�ŢƄƧ�Ţſř�ƵŶƃ�ƝźƈƯ�ƪǀŤƯżƴŝŚŤƯřŻŚưƿř�ƶƧ�ƭŶƴĭ�ƕŹřżƯ�Źŵƪ�ƹ�ƾƴƛƹŹ�ƽŚƷ�ƶƳřŵ�ƹ�Ŷƴƣ�ŹŶƴƜģ�

�Śŝ�ƽŚƸƴǀƯŻ�Źŵ�ƅƺƈŴŝ�ƹ�ƭƹŵ�ŢƄƧ�ƱřƺƴƘŝ�ŽŶƗPH�ŵźǀĭ�ƭŚŬƳř�ƍŚǀŤůř�Śŝ�ŶƿŚŝ�ƲǀŗŚě����
ţ�ƁƹŹ�ƩƺƈŰƯ�ƶƿżŬ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc� �
��



  ˺˾̂� �

�ƂƧ�ƞƬƗ��
�ƪǀƴǀƀƧƺƿř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��ioxynil octanoate   

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��hydroxybenzonitrile 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C1 H17 NO2 ( 497/1 )  - C7 H3 I2 NO ( 370/9 )                                    

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 22%   W/V                                                                            

 ì��ƽŹŚŬţ�ƭŚƳ� - Totril                                                                                   (Bayer CropScience )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƾſŚưţ��żŤƴſƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ�źŧř�ƾưƧ�Śŝ�ƾŝŚŴŤƳř��

ŵƹŶŰƯ�ƾƿŚŬŝŚū�ŢǀƇŚų�ƹ�ƵŶƃ�śŸū�īźŝ�ƢƿźƏ�Żř��
ç��ƝźƈƯ�ŵŹřƺƯ����ŻŚǀě�ƕŹřżƯ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��è�źŤǀƫ��ƾƄƿƹŹ�žě�šŹƺƈŝ���ŹŚŤƨƷ�Źŵ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 165 � 332  mg/kg                           NOEL :( 90 d ) 4 mg/kg daily 
  ADI: 0/05 mg/kg        Toxicity class WHO (a.i.) : II                       ��

                                                                 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                         1000 - 1200                             mg/kg 
   LC50   for  fish: ( 96 h )                                   0/024                                 mg/lit 
   EC50   for  daphnia:  ( 48h)                            0/068                                 mg/lit 
   No acute risk to bees                                                                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : R 63 | Xn ; R 22 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��é�é�ìê����ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîç���ƩŵŚƘƯë�ëí���ƪǀƴƀƧƺƿř��

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��rp hplc�ƶƘƃř�Śŝ�U.V�Śƿ�titratsion 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� hplc � i.r spectrometry � glc�Żř�ŶƘŝ�alkylation � �
��



  ˺˿˹� �

�ƂƧ�ƞƬƗ��
�ƪǀƴǀƀƧƺƯƹźŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bromoxynil octanoate   

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ�hydroxy benzonitrile���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H17 Br2 NO2 ( 403 )                                                                           

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 22/5% W/V                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ�  - Brominal- Pardner                                                             ( Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŚƸĭźŝ�ƢƿźƏ�Żř�śŸū�ƹ�ƾŝŚŴŤƳř�żŤƴſƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ�źŧř�ƾưƧ�Śŝ�ƾſŚưţ��
 
ç��ƝźƈƯ�ŵŹřƺƯ����Ʈƿŵ�ƭŶƴĭ�ŻźƷ�ƽŚƸƠƬƗ�ƹ�ƭŶƴĭ�ƶƫŚƀƨƿ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��Śŝ�ƾƄƿƹŹ�žě�šŹƺƈŝ�Żŵ�ê�ç�ƶƬůźƯ�Źŵ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ç�Śţ�é�ŵƺƃ�ƾƯ�ƶǀƇƺţ�ŚƸƠƬƗ�ƾĭźŝ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 240 - 400 mg/kg                                     NOEL(90 d )  : 15/6  
mg/kg 
  ADI: 0/03 mg/kg      Toxicity class WHO (a.i.) : II  ; EPA( form.) : II��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      170 � 2350                         mg/kg 
   LC50   for  fish: ( 48 h )                                 0/06                               mg/lit 
   LC50   for  daphnia:  ( 48 h )                       0/046                              mg/lit 
   LD 50 for bees LD 50 for b : ( 96 h )           > 119/8                           microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : R 63 | Xn ; R 21/22 | N ; R 50 , R53� �

ŢŞŧ�ŲƿŹŚţ��é�æç�ëê��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîç���ƩŵŚƘƯ�ç�ëè���ƪǀƴǀƀƧƺƯƹźŝ��
�ƪƣřŶů�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟæé�ŻƹŹ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƶƿżŬţ�ƁƹŹ�ƵŶƳŚưǀƣŚŝ���i.r spectrometry - glc� �
 



  ˺˿˺� �

�ƂƧ�ƞƬƗ��
źŝ�ƹŚŤƧř��ƪǀƴǀƀƧƺƯōƺƳ�š��ƭř�ō�ę�ƾſ����źŤſř�ƪƿżĮƷ�ƪǀţř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� MCPA  + ethyhexylester + bromoxyniloctanoate  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��phenoxy carboxylic acid + hydroxybenzonitrile ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H25 CLO3 ( 312/8 ) + C15 H17 Br2 NO2 ( 402/9 )                          

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC40% W/V ( %20 MCPA + %20 Bromoxynil )                   

            ì��ƽŹŚŬţ�ƭŚƳ����Nufarm���- Bromicide MA                                                                             

       � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƶƄƿŹ�ƢƿźƏ�Żř�śŸū�ŢǀƇŚų�Śŝ�ƾƳƺƯŹƺƷ�ƕƺƳ�Żř���ƦǀưŤƀǀſ�ŢǀƫŚƘƟ�ƽŹŶƣ�Śŝ�ƾŝŚŴŤƳř�ƂƧ�ƞƬƗ��īźŝ�

�ƾƿŚŬŝŚū�ƹtranslocation 

� �
ç��ƝźƈƯ�ŵŹřƺƯ����ƭŶƴĭ�ƕŹřżƯ�ƶƫŚƀƨƿ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�æŹŚŤƨƷ�Źŵ�źŤǀƫ���
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
�ƹ�ƪǀƴǀƀƧƺƯƹźŝ�ƶŝMCPA�ŵƺƃ�ƶƘūřźƯ�����

  Acute oral LD50 for rats : 892  mg/kg                                                   ��
�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

�ƹ�ƪǀƴǀƀƧƺƯƹźŝ�ƶŝMCPA�ŵƺƃ�ƶƘūřźƯ�����
��

�šǈưū�ƹ�ƮŗǈƗ
ų�źƐEC�� �

�ƹ�ƪǀƴǀƀƧƺƯƹźŝ�ƶŝMCPA�ŵƺƃ�ƶƘūřźƯ�����
��

ŢŞŧ�ŲƿŹŚţ��ì�ææ�íæ�šŶƯ�ƶŝ�è�ŢƣƺƯ�ŢŞŧ�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì�� �

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůMCPA�íé����
�ƩŚƨǀƴƨţ�ƅƺƬųŶƇŹŵ�ƪƣřŶůbromoxynil�îç����

�ƪƣřŶů�ƭřŵ�ƽřźģ�Śƿ�ƹ�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚĜưſ�Ʋƿźųō�ƶƬƇŚƟæé�ŻƹŹ���
ō�Ʈſ�Ʋƿř�ŶƃŚŝ�ƾƯ�ƾŝō�ƽŚƷ�ƎǀŰƯ�ƵŶƴƴƧ�Ƶŵƺƫ���

��



  ˺˿˻� �

�ƂƧ�ƞƬƗ��
�ƪǀŤƯ�ƱƹŹƺƠƫƺſ�Ʋŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bensulfuron methyl 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��sulfonylurea 

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H17 N4 O7 S ( 410/4 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - DF 60%  W/W                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Londax                                                                                                 ( Dupont )   � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƦǀưŤƀǀſ��żŤƴſ�ƵŶƳŹřŵŻŚŝ����ƾŝŚŴŤƳř�ŻŚŤƴǀſ�šŚŤƧǇƺŤſř( ALS )�Żř�ƹ��ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�ƵŚǀĭ�ŶƃŹ��
ç��ƝźƈƯ�ŵŹřƺƯ����ŪƳźŝ�ƕŹřżƯ�Źŵ�ŚƸƴĮū�ƹ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ� �êå�Śţ�ìê�Żř�ŹŚŤƨƷ�Źŵ�ƭźĭ�æ�Śţ�è�ƱŚƯŻ�Śţ�ŻźƷ�ƽŚƸƠƬƗ�ƾƄƿƹŹ�ƶǀƫƹř�ƪůřźƯ�ƹ�ŪƳźŝ�ƱŶƃ�ƾĭźŝ�è�
�ƞƬƗ�ƱŶƃ�ƾĭźŝ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 5000  mg/kg                                                  NOEL : 20 mg/kg 
daily 
  ADI: 0/2 mg/kg        Toxicity class WHO (a.i.) : U ;  EPA( form.) : IV��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        > 2510 � 5620                       mg/kg 
   LC50   for  fish: ( 96 h )                              > 66                                      mg/lit 
   LC50   for  daphnia:                                   > 130                                     mg/lit 
                Bees  LD 50 :                                   > 25/7                                  microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çí�î�ìè�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íê�� �

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůê�îì����
�ŶƃŚŝ�ƾƯ�řŹřŵ�řŹ�ƮŤƀƿźƯ�ŢƟŚŝ�ƶŝ�Ɩƿźſ�ƾƿŚŬŝŚū�ŢǀƇŚų�ƹ�ƵŶƃ�śŸū�īźŝ�ƹ�ƶƄƿŹ�ƢƿźƏ�Żř�ƂƧ�ƞƬƗ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

ƣŚŝ�ƶƿżŬţ�ƁƹŹ�ƵŶƳŚưǀ� �hplc � �



  ˺˿˼� �

�ƂƧ�ƞƬƗ��
ƱƹŻŚŤƴŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bentazone - sodium 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��benzothiadiazinone��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H12 N2O3S ( 240/3 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 48% W/V                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� - Basagran                                                                                                   ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƾŝŚŴŤƳř���ƾſŚưţ��ŵƺƃ�ƾƯ�śŸū�īźŝ�ƢƿźƏ�Żř�ľŚţŶưƗ�ƶƧ�żŤƴſƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ����
ç��ƝźƈƯ�ŵŹřƺƯ����ŹŶŞƃ�ƹ�ƶŬƳƺƿ���Śƿƺſ���ŪƳźŝ�ŢƗřŹŻ�Źŵ�ƭǈſŹŚƿƹř�ƵŵřƺƳŚų�ƹ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ŢƸū��

�šŹƺƈŝ( post � emergence ) �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ŵƺƃ�ƶǀƬŴţ�ŶƿŚŝ�ƶƗŹżƯ�śō�ƱƹŻŚŤƴŝ�Śŝ�ƾƃŚĜưſ�ƽřźŝ���

����������������������������è�Śţ�ê�ƶƬůźƯ�Źŵ�ŪƳźŝ�ƕŹřżƯ�Źŵ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ê�Śţ�ì�ŪƳźŝ�ƱŶƃ�ƾĭźŝ���
�����������������������������ç�Śţ�ê�ç�Żř�ŶƘŝ�Śƿƺſ�ƕŹřżƯ�Źŵ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ç�Śţ�èƿƺſ�ƱŶƃ�ƾĭźŝ��Ś��
�����������������������������ê�ç�Śţ�è�ŹŶŞƃ�ƹ�ƶŬƳƺƿ�ƕŹřżƯ�Źŵ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 1000  mg/kg                                             NOEL :(2y) 10 mg/kg 
  ADI: 0/1 mg/kg         Toxicity class WHO (a.i.) : III ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                          1140                             mg/kg 
   LC50   for  fish: (96 h )                                > 100                             mg/lit 
   LC50   for  daphnia: ( 48 h )                         125                             mg/lit 
  Not toxic to bees  LD 50 :                              > 100                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çí�æ�êë��

šŚƔůǈƯ��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��rplc with uv detection  

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�glc �ŹƺŤƨţŵ�Śŝ�ECD���
� �

 



  ˺˿˽� �

�ƂƧ�ƞƬƗ��
źƬƧŚţƺŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��butachlor 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��chloroacetamide��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H26 CLNO2 ( 311/9 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 60% W/V,  EW60% W/V , G5%                                        

    ì��ƽŹŚŬţ�ƭŚƳ� - Machete , Machete - EN                                                                   ( Monsanto 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵƺƃ�ƾƯ�śŸū�ŶƃŹ�ƩŚů�Źŵ�ƽŚƷ�ƶƳřƺū�Ǝſƺţ�ƶƧ�ƲǀŘţƹźě�żŤƴſ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř���
ç��ƝźƈƯ�ŵŹřƺƯ���ŵ�ŚƸĭźŝ�ƲƸě�ƾƌƘŝ�ƹ�īźŝ�ƵŶǀƄƧ�ƶƫŚƀƨƿ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū�ƂƿƹŹ�Żř�ƪŞƣ���ŪƳźŝ�ŢƗřŹŻ�Ź

�ƶƳřżų�ƹ�ƶƗŹżƯ�Źŵ�� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ŶƿŚŝ�źŤƸŝ�ƶŬǀŤƳ�ŜƀƧ�ƽřźŝ�řŸƫ�ŵŹřŵ�ƾĮŤƀŝ�ŶƃŚŝ�ƾƯ�ƵŚǀĭ�ŽźŤſŵ�Źŵ�ƶƧ�ƾŝō�ƱřżǀƯ�ƶŝ�Ʈſ�Ʋƿř�źŧř

�ŵƺƃ�ƝźƈƯ�ƱŵƺưƳ�śō�ŢŴţ�Żř�ŶƘŝ�ŪƳźŝ�ƽŚƸŤƗřŹŻ�Źŵ�ƹ�ƽŹŚǀŝō�Śƿ�ƹ�ƾĭŶƳŹŚŝ�Żř�ŶƘŝ��
èŚţé�ŹŚŤƨƷ�Źŵ�źŤǀƫ�é�Śţ�ìŻƹŹ��źƬƧŚţƺŝ�Śŝ�ŚƄƳ�Żř�žě�EC %60�Śƿ�éå�Śţ�éê�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�G%5�Żř�ƪŞƣ�ç�ƾĭźŝ�

�ƝƹŹƺſ�ƱŶƃ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 2000  mg/kg                                               NOEL : 100 mg/kg diet 
                               Toxicity class WHO (a.i.) : U  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 4640                              mg/kg 
   LC50   for  fish: ( 96h)                             0/1 � 0/52                            mg/lit 
   LC50   for  daphnia: ( 48 h)                         2/4                                mg/lit 
               Bees  LD 50 :                                   > 100                                microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
źƐų�EC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çç�í�êæ���ç�ì�êç���çæ�ë�ìè�ŢƣƺƯ�ŢŞŧ�EW %60 ����ŢƿŚƜƫ�ŶƿŶưţ�íê�� �

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůíê��(FAO)������
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�i.r spectrometry , FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �gc � glc�ŹƺŤƨţŵ�Śŝ�FID 

� �
 



  ˺˿˾� �

�ƂƧ�ƞƬƗ��
ƿřźƬƨƿŵ�šřƺƧřŹŚěŶ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� paraquat dichloride  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��bipyridylium���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H14 N2 CL2 ( 257/2 )                                                                         

 ë�ǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�Ʊƺ�  - SL 20% W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Gramaxone                                                                                                   ( ICI ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� ���ƾƿŚŬŝŚū�źŧř�Śŝ�ƾſŚưţ� ��ƾŝŚŴŤƳř�źǀƛ��ŵŻŚſ�ƾƯ�ŵŹřƹ�Ŝǀſō�ƮſǈěƺŤǀſ�ƹ�ƾƫƺƬſ�ŌŚƄƛ�ƶŝ�� ��ƢƿźƏ�Żř

ƾƿŚŬŝŚū�ƽŹřŶƤƯ�Śŝ�ŵƺƄǀƯ�śŸū�īźŝŹŵ��xylem��� �
ç��ƝźƈƯ�ŵŹřƺƯ����ŹżƷ�ƽŚƸƠƬƗ�ƶǀƬƗ���īźŝ�ƵŶǀƄƧ�ƹ�īźŝ�ƲƸě��ŚŞƧźƯ�ƹ�Źřŵ�ƶƳřŵ�ƹ�Źřŵ�ƶŤƀƷ�ƵƺǀƯ�ƱŚŤųŹŵ�šó�žſ�

�ŽźĜſř�ƹ�ŹŶŞƃ�ƹ�ƶŬƳƺƿó�ƾƴǀƯŻ�Ŝǀſ�ƹ�źƨƄǀƳ�ŻźƷ�ƽŚƸƠƬƗ���
��

ƹ�ŵźŝŹŚƧ���
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���šŚŞƧźƯ�ƹ�Źřŵ�ƶŤƀƷ�ƹ�Źřŵ�ƶƳřŵ�ƵƺǀƯ�ƱŚŤųŹŵ�ƽřźŝè�Śţ�ê�ŚƸƠƬƗ�ƕŚƠţŹř�ƾŤƣƹ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�æå�Śţ�æê�
�ŹŶŞƃ�ƹ�ƶŬƳƺƿ�žſ�ƽřźŝ���ŶƃŚŝ�źŤƯ�ƾŤƳŚſè�Śţ�êƄǀƳ�ƽřźŝ���žſ�ƂƿƹŹ�Żř�ŶƘŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ��ƩƺƬŰƯ�źƨæ���Śƿè�Śţ�ê�

�ƾƴǀƯŻ�Ŝǀſ�ƽřźŝ���ŹŚŤƨƷ�Źŵ�źŤǀƫè�ƾƴǀƯŻ�Ŝǀſ�ƂƿƹŹ�Żř�ƪŞƣ�ƹ�ƞƬƗ�ƱŶƃ�żŞſ�Żř�ŶƘŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 129 � 157  mg/kg                                           NOEL : 1/7 daily 
  ADI: 0/004 mg/kg         Toxicity class WHO (a.i.) : II ;  EPA( form.) : II��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                           175                          mg/kg 
   LC50   for  fish:( 96 h )                                   26                           mg/lit 
   EC50   for  daphnia:( 48 h )                           6/1                          mg/lit 
                       LD 50 : ( 72 h )                             36                          microg/bee� �

ǈưū�ƹ�ƮŗǈƗ�š
�źƐųEC�� �

  EC classification : T + ; R 26/ T; R 24/25 , R 48/25 | Xi ; R 36/37/38 | N ; R 50 , R 53� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ŵƺƃ�ƾƯ�ƩŚƘƟ�źǀƛ�ƹ�źŧř�ƾŝ�ŢƗźſ�ƶŝ�ƥŚų�Śŝ�ŽŚưţ�Źŵ����
�ŵƺƄƳ�ƵŶǀƃŚě�Ʊřƺū�ƱŚŤųŹŵ�ƶƴţ�ƹ�īźŝ�ƹ�űŚƃ�ƶŝ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc - colorimetry� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �colorimetry�Żř�ŶƘŝ�reduction�ó�ƶƬǀſƺŝ�ƾƴǀƯŻ�Ŝǀſ�Źŵ�ƵŶƳŚưǀƣŚŝ�rplc�ƶƘƃř�Śŝ�U.V� �
 

��



  ˺˿˿� �

�ƂƧ�ƞƬƗ��
�źƬƧǈǀţźě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��pretilachlor 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��chloroacetamide��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
 
��
 
 
��
��
��
�ê�ƺƯźƟ��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�Ʃ�� C17 H26 CLNO2 ( 310/9 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 50% W/V                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� - Rifit                                                                                                      ( Syngenta ) � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� �� ƢƿźƏ� Żř� śŸū� �� ƾŝŚŴŤƳřmesocotyl , hypocotyls� ƹ�coleoptiles�����ƢƿźƏ� Żř� źŤưƧ� ŹřŶƤƯ� ƶŝ� ƹ�

ƺū�ƩŚůŹŵ�ƽŚƷ�ƶƄƿŹ�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�ƾƫƺƬſ�ƮǀƀƤţ�Żř��ƶƧ�ƱŵŻ�ƶƳř��
ç��ƝźƈƯ�ŵŹřƺƯ���ƶǀƬƗĮū�ƹ�ƝƹŹƺſ���īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ŪƳźŝ�ƕŹřżƯŹŵ�Ʋ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç��ê�æ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats  : 6099  mg/kg                                            NOEL (2y): 30 mg/kg 
  ADI: 0/018 mg/kg    Toxicity class WHO (a.i.) : U ;  EPA( form.) : --- ��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
  Non � toxicto brids :  LD50   for  birds :             > 10000                      mg/kg 
   LC50   for  fish: ( 96 h )                                       > 0/9                         mg/lit 
   EC50   for  daphnia: ( 48 h )                                   13                         mg/lit 
  LD 50 for  bees  : ( contact )                                     93                        microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : R 38 , R 43 � �

ŢŞŧ�ŲƿŹŚţ��æî�ì�ìí�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì���

šŚƔůǈƯ��
�ŷƺƠƳ�ƩŚưŤůř�ƥŚų�Źŵ�ŶƿŶƃ�śŸū�šŹŶƣ�ƪǀƫŵ�ƶŝ�leach ����Ţſř�ƮƧ�Ʊō���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc�Śŝ�MCD�Śƿ�TID� �
 



  ˺˿̀� �

�ƂƧ�ƞƬƗ��
�ęƺƟōżǀŗƺƧŚěƹźě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��propaquizafop 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���aryloxyphenoxypropionate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��

 
���źƯƹżƿřR����

�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C22 H22 CLN3 O5 ( 443/9 )                                                                      

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10% W/V                                                                               

 ì��ƽŹŚŬţ�ƭŚƳ� - Agil                                                                                                      ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���şŶƳŹřŵŻŚŝ���ƾƄƿƹŹ�žě���ƦǀưŤƀǀſ��Źŵ�ƹ�ƵŶƃ�śŸū�ƶƄƿŹ�ƹ�īźŝ�ƢƿźƏ�Żř�ƶƧ�śźģ�ƽŚƷŶǀſř�żŤƴſ�

�ŶŝŚƿ�ƾƯ�ƩŚƤŤƳř�ƵŚǀĭ����
ç��ƝźƈƯ�ŵŹřƺƯ����Ŷƴƣ�ŹŶƴƜģ�ƕŹřżƯ�Źŵ�īźŝ�ƥŻŚƳ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��æ�Śţ�ê�æ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000 mg/kg                                          NOEL :( 2y )  1/5 mg/kg 
  ADI: 0/015 mg/kg       Toxicity class WHO (a.i.) : U                       ��

������������������������������������������������������������������ 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                           > 2000                            mg/kg 
   LC50   for  fish( 96h)                                   0/19 � 1/2                          mg/lit 
   EC50   for  daphnia: ( 48 h )                          > 2/1                             mg/lit 
   LD 50 for  bees  : ( 48 h ) oral                           20                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�  EC classification : R 43 

ŢŞŧ�ŲƿŹŚţ��çè�æ�ìí�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì���

šŚƔůǈƯ��

�źƯƹżƿřR�ŵŹřŵ�ƾƄƧ�ƞƬƗ�ŢǀƇŚų����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�hplcŚƿ� �glc�ŹƺŤƨţŵ�Śŝ�ECD���
� �

 



  ˺˿́� �

�ƂƧ�ƞƬƗ��
�ƪǀƳŚěƹźě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� propanil 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���anilide��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H9 CL2 NO ( 218/1 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 25% ,  EC36% ,  EC 48% W/V                                           

  ì��ƽŹŚŬţ�ƭŚƳ� - Stam                                                                           ( Rohm & Haas now Dow ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƾŝŚŴŤƳř���ƾſŚưţ��żŤƴſƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ�óƳŚƯŻ�ŢǀƫŚƘƟ�ŢǀƇŚųŚŝ��šŶƯ�ƵŚţƺƧ�ƾ��
ç��ƝźƈƯ�ŵŹřƺƯ���ŪƳźŝ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��æå�Śţ�æê�ƂƿƹŹ�Żř�ŶƘŝ�ƾƬƇř�ƲǀƯŻ�ƹ�ƶƳřżų�Źŵ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : >2500 mg/kg                                               NOEL : 400 mg/kg 
  ADI: 0/005 mg/kg        Toxicity class WHO (a.i.) : III  ;  EPA ( form.): III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        196 � 375                       mg/kg 
   LC50   for  fish: ( 48 h )                                 8 - 11                            mg/lit 
   EC50   for  daphnia: ( 48 h )                           4/8                             mg/lit 

� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
�  EC classification : Xn ; R 22 | N ; R 50� 

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ó�æè�æç�éí�( EC %36 )  

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůíê����
�ŵŵźĭ�ƾƯ�ƾŝƹźƨǀƯ�ƶƿżŬţ��ƲǀƬǀƳō�šŚƤŤƄƯ�ƶŝ�ƥŚų�Źŵ�ľŚƘƿźſ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �colorimetry � glc�ƶƬǀſƺŝ�śō�Źŵ�lc�ƶƘƃř�Śŝ�U.V� �
��
��



  ˺˿̂� �

�ƂƧ�ƞƬƗ��
�ƲƿźŤƯƹźě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ��ƯƺưƗ�ƭŚƳ��ƾ�prometryn 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���1 , 3, 5 triazine��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
��
��
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H19 N5 S  ( 241/4 )                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 80% W/W                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Gesagard                                                                                              ( Syngenta) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ǀſ���ƾŝŚŴŤƳř�ƹ�ƶƄƿŹ�ƢƿźƏ�Żř�ƂƧ�ƞƬƗ�Ʋƿř���żŤƴſƺŤƟ�ƵŶƿŶě�Źŵ�śō�żǀƫƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀ

�ŵƺƃ�ƾƯ�śŸū�īźŝ�� �
ç���ƝźƈƯ�ŵŹřƺƯ�����ƶŞƴě�ƕŹřżƯ�īźŝ�ƲƸě�ƹ�īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��æ�Śţ�çŹ���ŢƃŚƧ�Żř�ŶƘŝ�ƶƬƇŚƟǈŝ�ƾƄƿƹŹ�žě�šŹƺƈŝ�ƥŚų�ƕƺƳ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ��ŜſŚƴƯ�ŢŝƺƏ
�Ţſř�ƽŹƹźƋ�ƂƧ�ƞƬƗ�źŤƸŝ�źǀŧŀŚţ�ŢƸū����

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 2000  mg/kg                                         NOEL : (2y)  750  mg/kg 
  ADI: 0/01 mg/kg       Toxicity class WHO (a.i.) : U  ; EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :( 8d )                                 500 - 5000                       mg/kg 
   LC50   for  fish: ( 96 h )                                    5/5                             mg/lit 
   EC50   for  daphnia: ( 48 h )                          12/66                            mg/lit 
  Not toxic to bees  LD 50 : oral                         > 99                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��ç�ç�êå��

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glcŹƺŤƨţŵ�Śŝ�ECD�Śƿ�FID 

 
��
��



  ˺̀˹� �

��
�ƂƧ�ƞƬƗ��

�ƲǀƫŚŤƯ�ƽŶƴě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��pendimethalin 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��dinitroaniline���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
��
 
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C13 H19 N3 O4 ( 281/3 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 33% W/V                                                                            

 ì��ƽŹŚŬţ�ƭŚƳ� - Stomp                                                                                                        ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����Śƿ�ƹ�ƾƳŻ�ƶƳřƺū�Żř�žě�šŶƯ�ƵŚţƺƧ�Źŵ�ƵŚǀĭ�īźƯ�ŜŞſ�ƹ�ƵŶƃ�śŸū�ŚƸĭźŝ�ƹ�ƶƄƿŹ�ƢƿźƏ�Żř�ƶƧ���ƾŝŚŴŤƳř

�ŵƺƄǀƯ�ƥŚų�Żř�ƂƿƹŹ�� �
ç��ƝźƈƯ�ŵŹřƺƯ���Ɨ�ƶǀƬƗ�Ʈƿŵ�ŽŶƗ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�éó�è�ŽŶƗ�ƕŹřżƯ�Źŵ�ƾĭŵƺƫō�šŶƃ�ƹ�ƞƬƗ�ƕƺƳ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�Ʈƿŵ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                           NOEL :(2y) 100 mg/kg 
  ADI: ---  mg/kg        Toxicity class WHO (a.i.) : III  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      1421                             mg/kg 
   LC50   for  fish: ( 96 h )                      0/14 � 0/42                         mg/lit 
   EC50   for  daphnia: ( 48 h )                   0/28                              mg/lit 
   LD 50 for  bees  :                                    > 101/2                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��ææ�ææ�ìí�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ��íì��

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîå����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc�ŹƺŤƨţŵ�Śŝ�ECD� �
 



  ˺̀˺� �

�ƂƧ�ƞƬƗ��
�ŽƺƟƹźě�ƾě���ƽŵŹƺƟƺţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� piperophos + 2 , 4 - D 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���organophosphate + phenoxyacetic acid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���     C14 H28 NO3 PS2 (353/3 ) + C8 H6 CL2O3 ( 221/0 )                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 35% W/V                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� - Rilof � H                                                                                              ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���Śŝ�ƦǀưŤƀǀſ���ƾŝŚŴŤƳř�ƂƧ�ƞƬƗ�ŵƺƃ�ƾƯ�śŸū�īźŝ�ƹ�ƶƄƿŹ�ƢƿźƏ�Żř�ƶƧ�Ɩǀſƹ�ƞǀƏ�� �
ç��ƝźƈƯ�ŵŹřƺƯ����ŪƳźŝ�īźŝ�ƵŶǀƄƧ�ƹ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ç�Żř�ƪŞƣ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ç�ƾƬƧ�ŹƺƐŝ�ƹ�ƾĮƳźƟ��ƶūƺĭ�ƹ�ƶŞƴě�ƕŹřżƯ�ƾƨƿŵżƳ�Źŵ���ƝƹŹƺſ�ƱŶƃ�ƾĭźŝ�
�ŵƺƄƳ�ƝźƈƯ�ƽŵŹƺƟƺţ�ƶŝ�ŽŚƀů�ƕŹřżƯ���Żř�Żř�źŤưƧ�ƎǀŰƯ�šŹřźů�ƶūŹŵ�ƶƨǀţŹƺƇ�Źŵ�Ʈſ�Ʋƿř�ƝźƈƯæç�ŶƃŚŝ�ƶūŹŵ�

ŻƺƀǀƯ�żǀƳ�řŹ�ŪƳźŝ�ŵƺų�ŵźſ�ƽřƺƷ�Źŵ�řźƿŻ�ŵƺƃ�ƽŹřŵŵƺųř�ŶƳ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
 Piperophs : Acute oral LD50 for rats : 324 mg/kg       NOEL : 190 d 10  mg/kg diet , 0/8 mg/lit 
daily  
  ADI: ---  mg/kg            Piperophs  Toxicity class WHO (a.i.) : II ; EPA( form.) : II��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :Dietry ( 8 d )                    11629                            mg/kg 
   LC50   for  fish: ( 96 h )                                    5                               mg/lit 
   LC50   for  daphnia: ( 48 h )                        0/0033                           mg/lit 
                    Bees  LD 50 :                                    > 3                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çå�é�ëì�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�ó�ê�æç�ìå�Ʈŗřŵ�ŢŞŧ���

šŚƔůǈƯ��

�Żř�ƾŞǀƧźţ�Ʈſ�Ʋƿř2/4 � D ( %12 ) + Piperophs ( %23 ) ��ŶƃŚŝ�ƾƯ����
�šřŵƺūƺƯ�źƿŚſ�Ţǀưſ�ƹ�ƱřŹřŶƳŚŤƀě�Ţǀưſ�ƱřżǀƯ�Żř�ƕǈƏř�ŢƸū2, 4- D�ŵŵźĭ�ƶƘūřźƯ�Ʈſ�Ʊō�ƶŰƠƇ�ƶŝ����

�ƁƹŹ�ƩƺƈŰƯ�ƶƿżŬţ��glc� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �glc�ŹƺŤƨţŵ�Śŝ�TID��
 

��



  ˺̀˻� �

�ƂƧ�ƞƬƗ��
�ƱŵŚƀƧƺƴǀě���ŢſƺŤƴǀƧƺƬƧ�ƵŶƴƴƧ�Ʋưƿřó�ƪǀƀƨƯ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��pinoxaden 

ç��ŽǈƧ��herbicide��
è��Ƶƹźĭ��phenyl piyrolazin���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���       �����������������������������������������                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10%  W/V                                                                              

 ì�� ƽŹŚŬţ� ƭŚƳ� - Axial 100 ( pinoxaden %10 + cloquintocet � mexyl %2/5 W/V )         

(Syngenta)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƵŶƳŹřŵŻŚŝ�ŵƺƄǀƯ�śŸū�īźŝ�ƢƿźƏ�Żř�ƶƧ�ƂƧ�īźŝ�ƦƿŹŚŝ�ƂƧ�ƞƬƗAccase�żŤƴſ�ƵŶƴƴƧ�ƽźǀĭƺƬū�ƹ�

�ƾƫƺƬſ�ŌŚƄƛ�Źŵ�śźģ�ƽŚƷŶǀſř��
ç��ƝźƈƯ�ŵŹřƺƯ���ƸƠƬƗ�ƩźŤƴƧ�ƭŶƴĭ�ƕŹřżƯ�īźŝ�ƦƿŹŚŝ�ŻźƷ�ƽŚ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��éêåŚƴţ�Źŵ�ƹ�ƾƄƿƹŹ�žě�šŹƺƈŝ�ŹŚŤƨƷ�Źŵ�ƾƬǀƯ�ƱŚƿƺƯ�ƵřźưƸŝ�ŚƸƄƧ�ƞƬƗ�źƿŚſ�Śŝ�śƹ�Adigor�Śƿ�ƹ�
�ŻŚŬƯ�ƽŚƷ�ƱŚƿƺƯ�źƿŚſ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3129  mg/kg                            ��
  Toxicity class WHO( a.i.) : II    ; EPA ( form.): III��

��������������� �
�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                           3129                       mg/kg 
   LC50   for  fish: ( 96 h )                                  > 5/6                      mg/lit 
   EC50   for  daphnia: ( 48 h )                           3/2                        mg/lit        � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   Xn , R 20/ R36 / R 52 / R53 | Xi  ; R 4 | R 52 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æé�æç�íê�šŶƯ�ƶŝ�è�ƩŚſ���

šŚƔůǈƯ��

 
ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶů�îî����

�ŶƿŚưƳ�ƾưƳ�ŵŚŬƿř�ƽŶƘŝ�ŢƄƧ�ƽřźŝ�ƾŤƿŵƹŶŰƯ�ƂƧ�ƞƬƗ�Ʋƿř�ƝźƈƯ���Śţ�ƭřŵ�ƽřźģ�Żř�ƶƧ�ŵƺƃ�ƶūƺţ�ŚƯřëå�Żř�žě�ŻƹŹ�
�ŵƺƃ�śŚƴŤūř�ƂƧ�ƞƬƗ�ƝźƈƯ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��Liquid Chromatography 

� ƶūƺţ� �ƨưƯ�ŶƳŹřŵ�ƱŚƀƨƿ�źǀŧŀŚţ� ƵƺŰƳ�ƶƧ�ƾƿŚƸƄƧ�ƞƬƗ�źƿŚſ�ƹ�ƂƧ�ƞƬƗ�Żř�ŹźƨƯ�ƵŵŚƠŤſř��ŢƯƹŚƤƯ�ƶŝ� źŬƴƯ�Ţſř�Ʋ
�ŵŵźĭ�ŻźƷ�ƽŚƷ�ƞƬƗ�Żř�ƽř�ƵŹŚě���

�Źŵ�Ʊřƺţ�ƾƯ� řŹ�ƂƧ�ƞƬƗ�Ʋƿř�ŵƺƃ�ƽŹřŵŵƺų�źſ�ƹŵ�ƺū�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ�źŝ�ƵŵŚƠŤſř�ƽřźŝ�ƂƧ�ƞƬƗ�Ʋƿř�ƝźƈƯ�Żř
�ŵƺưƳ�ƝźƈƯ�ƵŹƹř�ƪǀƳƺƠƫƺſ�ƽŚƷ�ƂƧ�ƞƬƗ�Śŝ�ƍǈŤųř��ƱŚƿżŝō�ƽřźŝƥŚƳźƐų��Ţſř��

��



  ˺̀˼� �

�ƂƧ�ƞƬƗ��
�šřŶƿźǀě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��pyridate 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��phenylpyridazine���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H23 CLN2 O2 S ( 378/9 )                                                                  

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 60% W/V                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� - Lentagran                                                                                            ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���şŶƳŹřŵŻŚŝ�ŵƺƄǀƯ�śŸū�īźŝ�ƢƿźƏ�Żř�ľŚţŶưƗ�ƶƧ���ƾŝŚŴŤƳř�ƾſŚưţ���żŤƴſƺŤƟ�ƪưƗ����
��
ç��ƝźƈƯ�ŵŹřƺƯ����Ʈƿŵ�ŵƺŴƳ�ƕŹřżƯ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��çŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats: > 2000 mg/kg                     NOEL :( 28 months ) 18  mg/kg daily 
  ADI: 0/18 mg/kg       Toxicity class WHO( a.i.) : III  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      1269 - 1502                             mg/kg 
   LC50   for  fish: ( 96 h )                               1/2 - 100                               mg/lit 
   EC50   for  daphnia:                                       0/83                                 mg/lit 
  Not toxic to bees  LD 50 :                               > 100                                 microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : Xi ; R 38 | R 43 | N; R 50 , R 53� �

ŢŞŧ�ŲƿŹŚţ��æ�î�ìí�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì���

šŚƔůǈƯ��

��
�ŵƺƄǀƯ�ƶƿżŬţ�ƥŚų�Źŵ�ľŚƘƿźſ� 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ�hplc�ŹƺŤƨţŵ�Śŝ�UV� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �hplc 

� �
 



  ˺̀˽� �

�ƂƧ�ƞƬƗ��
ƭřŹƺƬƨǀě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��picloram 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��pyridine carboxylic acid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C6 H2 CL3 KN2O2 ( 279/6 )                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ����������������������������������������������������)�( potassium salt��SL W/V���ë�çæ�L�� ��
 ì��ƽŹŚŬţ�ƭŚƳ� - Tordon 22 K                                                                        ( Dow AgroSciences ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵƺƃ�ƾƯ�śŸū�ƶƄƿŹ�ƹ�īźŝ�ƢƿźƏ�Żř��ľŚƘƿźſ�ƶƧ�ƦǀưŤƀǀſ���ƾŝŚŴŤƳř���
ç��ƝźƈƯ�ŵŹřƺƯ����ƾŤƘƴƇ�šŚƀǀſŀŚţ�ƹ�ƾƗƹŹżƯ�źǀƛ�ƾƋřŹř�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ� �æå�Śţ�æê�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ó�ŚƸƷŚĭŵƹźƟ�Źŵ�źŤƄǀŝ��ƮǀƤŤƀƯ�ƾƃŚĜŝō���ƱŶǀƃŚě�Żř�žě�ŵƺƃ�ƾƯ�ƝźƈƯ
�ŵƺƃ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                               NOEL : ( 2y) 20 mg/kg daily 
  ADI: 0/2 mg/kg         Toxicity class WHO (a.i.) : U ; EPA( form.) : I��

��������������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 10000                              mg/kg 
   LC50   for  fish: ( 96 h )                                  24                               mg/lit 
   EC50   for  daphnia:                                     63/8                             mg/lit 
  Not toxic to bees  LD 50 :                            > 100                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��ç�ææ�êè���

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵî�ìì����
ţ�ƥŚų�ƽŚƷ�ƮƀǀƳŚĭŹřƹźƨǀƯ�Ǝſƺţ� ľŚŬƿŹŶţ�ƎſƺŤƯ�ŹƺƐŝ� ľŚŤŞƀƳ�ƹ�ŵźƿŸě�ƾƯ�šŹƺƇ�ŹƺƳ�Ǝſƺţ�ƎǀŰƯ�ƹ�ƥŚųŹŵ�ƶƿżŬ

�ŵƺƄǀƯ�ƶƿżŬţ�   

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �(IARC class 3) polarography - glc� �
��



  ˺̀˾� �

�ƂƧ�ƞƬƗ��
�ƱƹŹƺǀţƺŞţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��tebuthiuron 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ�urea��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
 
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H16 N4 OS ( 228/3 )                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 50% W/V                                                                               

  ì��ƽŹŚŬţ�ƭŚƳ� - Tebusan                                                         ( Dow Agro Sciences ) (sanachem ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� �� ľŚţŶưƗ�ƶƧ�ŵƹŶŰƯ�śŚŴŤƳř�ŢǀƇŚų� Śŝ�ƥŚų�ƦǀưŤƀǀſ�ƂƧ�ƞƬƗ�Żř�ƹ�ŵƺƃ�ƾƯ�śŸū�ƶƄƿŹ�ƢƿźƏ�Żř

�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�ƵŚǀĭ�żŤƴſƺŤƟ�� �
ç��ƝźƈƯ�ŵŹřƺƯ����źƨƄǀƳ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬƗ�ƩźŤƴƧ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�é�ó�è�ƲƄǀĮǀŝźƷ�ƾƃŚĜưſ�Śŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for ratss : 477 mg/kg                                    NOEL : ( 2y) 40  mg/kg diet 
  ADI: 0/07 mg/kg    Toxicity class WHO (a.i.) : III ; EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                             > 500                             mg/kg 
   LC50   for  fish: ( 96 h )                                  112 - 144                         mg/lit 
   EC50   for  daphnia:                                           297                             ppm 
   LD 50 for bees :                                                 > 100                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xn ; R 22 | N ; R 50 ,  R 53� �

ŢŞŧ�ŲƿŹŚţ��çé�æå�íå�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��
ŚĮƴƷŹŵ�řŸƫ�Ţſř�šŶƯ�ŻřŹŵ�ƾŗŚƤŝř�ŢǀƇŚų�Śŝ�ƹ�ƾƯƺưƗ�ƂƧ�ƞƬƗ�Ʋƿř�Ʊƺģ�ŵźƿŸě�šŹƺƇ�ƭŻǇ�šŚƏŚǀŤůř�ŵźŝŹŚƧ�ƭ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�Śƿ�ƹ�glc�ŹƺŤƨţŵ�Śŝ�FID���
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FPD 

 
��
��



  ˺̀˿� �

�ƂƧ�ƞƬƗ��
ƮƿŶǀƀƧƺƨƫřźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��tralkoxydim 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��cyclohexanedione oxime���
é��ưǀƃ�ƱŚưŤųŚſ�ƾƿŚǀ���
��
��
 
 
 
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C20 H27 NO3 ( 329/4 )                                                                           

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 25% W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Grasp                                                                                                   ( Syngenta ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƫƺƬſ�ƮǀƀƤţ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř��
ç��ƝźƈƯ�ŵŹřƺƯ���ŚƳ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗƭŶƴĭ�ƕŹřżƯ�īźŝ�ƥŻ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�æ�Śƿ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�æ�Śŝ�ƍƺƬŴƯ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ê�å���ƲƛƹŹ���Śƿ�ƦƫƹATPLUS����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1258 mg/kg                                   NOEL : (90 d ) 20/5 mg/kg diet 
  ADI: ---  mg/kg        Toxicity class WHO (a.i.) : III  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      3020 -  > 7400                          mg/kg 
   LC50   for  fish: (96 h )                             6/1 - > 8/2                               mg/lit 
   EC50   for  daphnia:  ( 48h )                        > 175                                   mg/lit 
               Bees  LD 50 :                                      0/054                                   microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��èæ�æ�ììƶǀƫƹř�ŢƣƺƯ�ŢŞŧ��� �

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵîê����îç���ƆƫŚų��
�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc� �

 



  ˺̀̀� �

�ƂƧ�ƞƬƗ��
�Ʋƿźţƺŝźţ���ƱƹŹƺƠƫƺſŚƿźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��terbutryn + triasulfuron  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��1,3,5 triazine +  sulfonylurea��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H19 N5 S ( 241/4 ) , C4 H16 CLN5 O5 S ( 401/8 )                           

    ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WG 64% W/W (terbutryn %60 + triasulfuron %4 )           

         ì��ƽŹŚŬţ�ƭŚƳ� - Logran extra                                                                                       ( 

Syngenta ) � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� �� ƽŚƷ� ƞƬƗ� īźŝ� ƢƿźƏ� Żř� ƽŶů� Śţ� ƹ� ƶƄƿŹ� ƢƿźƏ� Żř� � ľŚţŶưƗ� ƶƧ� ƾŝŚŴŤƳř� ŻźƷŵƺƃ� ƾƯ� śŸū�Żř� ƹ�

��ŵƺƄǀƯ�ƾƫƺƬſ�ƮǀƀƤţ�ƖƳŚƯ�ƵŵƺưƳ�ŢƘƳŚưƯ�ƽŹƹźƋ�ƶƴǀƯō�ƽŚƷŶǀſřżŤƴſƺǀŝ���
ç��ƝźƈƯ�ŵŹřƺƯ����ƭŶƴĭ�ƕŹřżƯ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ� �çêå�ó�çåå���������ƭŶƴĭ�ƾƳŻ�ƶŬƴě�Ǝſřƹř� Śţ�ŢƃŚƧ�Żř�ƪŞƣ� �ƾƿřƺƷ�ƹ�śō�Ǝƿřźƃ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ�ƭźĭ�
���Ǝſřƹř�ƱŚƯŻ�ƲƿźŤƸŝ�ƾƳŻ�ƶŬƴě����

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
 Triasulfuron -  Acute oral LD50 : > 5000 mg/kg                                                    
 Terbutryn - Acute oral LD50  : 2500  mg/kg 
 Terbutryn NOEL( 2y )  : 300 ppm  ADI : 0/027 mg/kg Toxicity class WHO( a.i.) : U;  EPA 
   ( form.) : III 
 Triasulfuron NOEL(2y) :32/1 mg/kg dailyADI : 0/012 mg/kg Toxicity class WHO( a.i.) : U ; 
EPA ( form.): IV 

 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   Terbutryn ��
   LC50   for  birds :                                      > 4640                         mg/kg 
   LC50   for  fish: (96 h )                                2/1                             mg/lit 
   LC50   for  daphnia : ( 48 h )                      2/66                          mg/lit 
   Not toxic to bees  LD 50 :                          > 225                          microg/bee 
   Triasulfuron 
   LD50   for  birds :                                      > 2150                         mg/kg 
   LC50   for  fish: (96 h )                              > 100                           mg/lit 
   LC50   for  daphnia : ( 48 h )                    > 100                           mg/lit 
   Not toxic to bees  LD 50 :                          > 100                           microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æê�ê�íå�ŢƿŚƜƫ�ŶƿŶưţ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�íë���

šŚƔůǈƯ��
�ƶƬůźƯ�Śţ�ƭŶƴĭ�ƾƳŻ�ƶŬƴě�Ǝſřƹř�Żř�ƝźƈƯ�ƱŚƯŻç�Śţ�é�ŻźƷ�ƞƬƗ�ƾĭźŝ���

��ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�ƹ�hplc �ŹƺŤƨţŵ�Śŝ�U.V� �
��
��



  ˺̀́� �

�ƂƧ�ƞƬƗ��
�ƪǀŤƯ�ƱƹŹƺƴŝ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��tribenuron - methyl 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��sulfonylurea���
é��ƿŚǀưǀƃ�ƱŚưŤųŚſ�ƾ���
��
 
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H17 N5 O6 S ( 395/4 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - DF 75% W/W                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Granstar � Express                                                                               ( DuPont ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����Ʋǀſƺƫƹżƿř�ƹ�Ʋǀƫřƹ�ƽŹƹźƋ�ƶƴǀƯō�ƽŚƷŶǀſř�żŤƴſƺǀŝ�Żř�ƽźǀĭƺƬū�ƶƬǀſƺŝ�ƾƫƺƬſ�ƮǀƀƤţ�ƖƳŚƯ�� �
ç�źƈƯ�ŵŹřƺƯ��Ɲ��ƭŶƴĭ�ƕŹřżƯ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��æå�Śţ�çå�ƭŚĮƴƷ�ŹŚŤƨƷ�Źŵ�ƭźĭ�ç�Śţ�é�ŚƸƠƬƗ�ƾĭźŝ�ó�ƱŵŻ�ƶŬƴě�ƱŚƿŚě�Śţ�Ʃƹř�Żř�ƾƬƧ�ŹƺƐŝ�ŜſŚƴƯ�ƱŚƯŻ�
�Ţſř�ƭŶƴĭ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                             NOEL : 25  mg/kg 
  ADI: 0/01  mg/kg        Toxicity class WHO (a.i.) : U ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 2250                             mg/kg 
   LC50   for  fish: (96h)                                  738                               mg/lit 
   EC50   for  daphnia: (48h)                           894                              mg/lit 
  Toxic to bees  LD 50 :                                  > 9/1                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : R 43� �

ŢŞŧ�ŲƿŹŚţ��æè�æç�ëî�ŢƣƺƯ�ŢŞŧ��æå�ê�ìî�Źŵ�ƹ�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�çí�ì�ìë�Śţ�ŶƿŶưţ�çî�æç�ìî�ŢƿŚƜƫ�ŶƿŶưţ�íì���

šŚƔůǈƯ��

�ƪǀŤƯ�ƱƹŹƺƴŝ�ƽźţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���hplc���

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���hplc 

� �
 



  ˺̀̂� �

�ƂƧ�ƞƬƗ��
ƲǀƫřŹƺƬƟ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��trifluralin 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��dinitroaniline���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C13 H16 F3 N3 O4 ( 335/3 )                                                                      

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 48% W/V                                                                            

 ì��ƽŹŚŬţ�ƭŚƳ� - Treflan                                                                                ( Dow Agro Sciences ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƶƄƿŹ�ŶƃŹ�ƵŶƳŹřŵŻŚŝ�ƹ�ƾƫƺƬſ�ƮǀƀƤţ�Źŵ�ƩǈŤųř���ƪǀţƺƧƺĜǀƷ�ƢƿźƏ�Żř�śŸū���ƾŝŚŴŤƳř��
ç��ƝźƈƯ�ŵŹřƺƯ�����Ŷƴƣ�ŹŶƴƜģ���ƶŞƴě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��Śƿƺſ�ƹ�ƱřŵźĮŝŚŤƟō���
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ƶŞƴě�ƽřźŝç�Śţ�èŵ�źŤǀƫ��ƥŚų�Śŝ�ƍƺƬŴƯ�ƶƬƇŚƟǈŝ�ŢƃŚƧ�Żř�ƪŞƣ�ŹŚŤƨƷ�Ź���ƢưƗ�Źŵ�í�Śţ�źŤƯ�ƾŤƳŚſ�æå�
�źŤƯ�ƾŤƳŚſ���Ŷƴƣ�ŹŶƴƜģ�ƽřźŝ��ç�Śţ�ê�ç�Śŝ�ƍƺƬŴƯ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�é�Śţ�ê�ƱřŵźĮŝŚŤƟō�ƽřźŝ���Ʀƴţ�Żř�ŶƘŝ�ƱƹŻř�ŶƿźƬƧ�źŤǀƫ�

�Śƿƺſ�ƹê�æ�Śţ�ê�ç�ƥŚų�Śŝ�ƍƺƬŴƯ�ŢƃŚƧ�Żř�ƪŞƣ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                             NOEL : 813 mg/kg 
  ADI: 0/025 mg/kg        Toxicity class WHO (a.i.) : U  ; EPA( form.) : IV��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                    > 2000 -  5000                         mg/kg 
   LC50   for  fish: ( 96 h)                                 0/088                               mg/lit 
   EC50   for  daphnia: ( 48 h )                        0/245                               mg/lit 
                Bees  LD 50 :                                     > 100                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification Xi ; R 36 | R 43 | N ; R 50� �

ŢŞŧ�ŲƿŹŚţ��çë�î�éí��

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����

ţ�ƁƹŹ�ƩƺƈŰƯ�ƶƿżŬ���glc�ŹƺŤƨţŵ�Śŝ�FID�Śƿ�U.V spectrometry ���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc�ŹƺŤƨţŵ�Śŝ�ECD� �

 



  ˺́˹� �

�ƂƧ�ƞƬƗ��
�ƮƿŶſ�ƱƹŹƺƠƫƺſ�ƾƀƧƺƬƟ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��trifloxysulfuron � sodium  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��sulfonyl urea���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H13 F3 N5 NaO6S ( 459/3 )                                                              

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WG 75% W/W                                                                            

 ì�ƽŹŚŬţ�ƭŚƳ�� - Envoke                                                                                                ( Syngenta  ) � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� �ō� ƹ� ƾŝƺģ� ƽŚƷŶƳƹō� ƢƿźƏ� Żř� ƹ� ƵŶƃ�śŸū� ŚƷ� ƶƄƿŹ� ƹ� ŚƷ� ƶƳřƺū� Ǝſƺţ� ľŚƘƿźſŝ��ƹ� ŚƷ� ƶƄƿŹ� ƶŝ�Ƃƨ

ŚƸŤƳř�ƽŚƷ�ƮŤƀƿźƯ�ŵƺƄǀƯ�ƪƤŤƴƯ�ƵŚǀĭ�ƾƿ���Źŵ�ƹ�ƵŶƃ�ƵŶƷŚƄƯ�ŻƹŹ�Ŷƴģ�ƉźƗ�Źŵ�ƽŵŹŻ�ƮŗǈƗ�ŽŚƀů�ŻźƷ�ƽŚƷ�ƞƬƗ�Źŵ
�ƉźƗæ�Śţ�è�ŶƳƹŹ�ƾƯ�Ʋǀŝ�Żř�ľǈƯŚƧ�ƶŤƠƷ����

ç��ƝźƈƯ�ŵŹřƺƯ�����ƶŞƴě�ŻźƷ�ƽŚƷ�ƞƬƗ�ƩźŤƴƧ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��æêƱŚƿƺƯ�ƵřźưƷ�ƶŝ�ŹŚŤƨƷ�Źŵ�ƭźĭ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                         NOEL( 2y) : 500 ppm 
  ADI: 0/15 mg/kg        Toxicity class WHO (a.i.) : III                        ��

��������������������            ������������������������������������ 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                         > 2000                              mg/kg 
   LC50   for  fish: ( 96 h)                                 > 103                               mg/lit 
   EC50   for  daphnia: ( 48 h )                        > 108                               mg/lit 
  Toxic to bees  LD 50 :                                    > 25                                microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��84/8/16� �

šŚƔůǈƯ��

ŵ�ƱŚƷŚǀĭ�Żř�ƽŵřŶƘţ�ƹ�żŞſ�ƽŚƷ�ƦŞƬū�ƽřźŝ�ƂƧ�ƞƬƗ�Ʋƿř�Ţſř�ƥŚƳźƐų�ŹŚǀƀŝ�ƾŗŚƿŹ���ŶƿŚŝ�ƝźƈƯ�ƱŚƯŻ�Źŵ�Ʋƿř�źŝŚƴŝ
�ŵƺƃ�ƽŹřŵŵƺų�ľřŶǀƧř�ƾŝō�ƖŝŚƴƯ�ƾĭŵƺƫō�Żř���

�ƶƿżŬţ�ƁƹŹ���hplc 

��� �
��



  ˺́˺� �

�ƂƧ�ƞƬƗ��
�ƪǀŤƯ�ƱƹŹƺƠƫƺſƺƬƟ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� triflusulfuron � methyl  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���sulfonylurea���
é��ŚưŤųŚſ�ƾƿŚǀưǀƃ�Ʊ���
��
��
��
 
��
 
 
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H19 F3 N6 O6 S ( 492/4 )                                                                   

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - DF 60% W/W                                                                            

 ì�ƽŹŚŬţ�ƭŚƳ:� -  Safari                                                                                                     ( DuPont ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŶǀſřƺƴǀƯō�żŤƴſ�ƵŶƳŹřŵŻŚŝ�ƾƄƿƹŹ�žě���ƾŝŚŴŤƳř��
ç��ƝźƈƯ�ŵŹřƺƯ����ƽŚƸƠƬƗ�ƩźŤƴƧ�ƭŚƠƿŶƯ�ƲƟ�Śŝ�ƍƺƬŴƯ�šŹƺƈŝ�Ŷƴƣ�ŹŶƴƜģ�īźŝ�ƲƸě�ŻźƷ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ�èå�ƽŹŚƟŚſ�ƭźĭ���ç�ƭŚƠƿŶƯ�ƲƟ�źŤǀƫ���cc�çå�Źřźƨţ�ƹ�ŹŶƴƜģ�ƾƳƹŶƬǀţƺƧ�ƶƬůźƯ�Źŵ�ŹŚŤƨƷŹŵ��ƱŚƿƺƯ�
�ƶŤƠƷ�Ʀƿ�Żř�ŶƘŝ�ƾƃŚĜưſ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                             NOEL : (2y) 100  ppm 
  ADI: 0/05 mg/kg         Toxicity class WHO (a.i.) : U                       ��

�������������������������������������������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        2250                             mg/kg 
   LC50   for  fish: (96h)                                  730                              mg/lit 
   EC50   for  daphnia: ( 48h)                         > 960                           mg/lit 
  LD 50 for  bees  :                                          > 1000                           ppm                         � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æç�î�íå�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íë���

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîë����

�ƹ�ƾƿŚǀưǀƃƺǀŝ�ƪƯřƺƗ�Ǝſƺţ�ľŚƘƿźſ�ŵƺƄǀƯ�ƶƿżŬţ�ƥŚų�ƾƿŚǀưǀƃ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���U.V , LC�� �

 
��
��



  ˺́˻� �

�ƂƧ�ƞƬƗ��
�ƽŵŹƺƟƺţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��dimethylammonium 2, 4 � D  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��phenoxy carboxylic acid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C8 H6 CL2O3 ( 221 )                                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  -  EC 45%  ,  L55% W/V ,  L72% W/V  , P48%                        

        ì��ƽŹŚŬţ�ƭŚƳ� - U 46 D                                                                                                       ( 

BASF )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŶƃŹ�ƵŶƳŹřŵŻŚŝ���ƾŝŚŴŤƳř���ƦǀưŤƀǀſ���ƾƳƺƯŹƺƷ�ƂƧ�ƞƬƗ��
ç��ƝźƈƯ�ŵŹřƺƯ����źƨƄǀƳ�ƹ�šŹŷ���ŪƳźŝ���ƺū���ƭŶƴĭ�ƕŹřżƯ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ��Śŝ�ƵŻŹŚŞƯ�ŢƸū��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ŹřŶƤƯ�ƝźƈƯ���ƺū�ƹ�ƭŶƴĭ�ƕŹřżƯ�Źŵæ�Śţ�ç�ƭŶƴĭ�ƶƣŚſ�ƪǀƨƄţ�Śţ�ƱŵŻ�ƶŬƴě�Żř�ƽŵŹƺƟƺţ�źŤǀƫ���
�ŪƳźŝ�ƕŹřżƯ�Źŵ����������������������������è�źŤǀƫ�ê�æ�ƽŵŹƺƟƺţ�źŤǀƫ�ê�Śţ�ì�ŪƳźŝ�ƱŶƃ�ƾĭźŝ���
�šŹŷ�ƕŹřżƯŹŵ����������������������������ê�æ�ƹ�ŚƸƠƬƗ�ƂƿƹŹ�Żř�ŶƘŝ�ƽŵŹƺƟƺţ�źŤǀƫ�ê�Śţ�ìƃ�ƾĭźŝ��šŹŷ�ƱŶ��

�ƩƺƬŰƯ�źƨƄǀƳ�ƽřźŝ����������������������������ç�Śţ�ê�ç�īźŝ�ƲƸě�ƽŚƸƠƬƗ�ƽřźŝ�ƱƺěǇřŵ�Śŝ�ƍƺƬŴƯ�ƹ�ŶƇŹŵ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 949   mg/kg                                             NOEL : 1  mg/kg 
  ADI: 0/01  mg/kg      Toxicity class WHO (a.i.) : II  ;  EPA( form.) : II��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                               500                            mg/kg 
   LC50   for  fish: ( 96 h)                                       100                             mg/lit 
   EC50   for  daphnia:                                          235                            mg/lit 
  Not toxic  to bees  LD 50 :                                 > 100                            microg/bee� �

ǈƗ�šǈưū�ƹ�Ʈŗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬųŶƇŹŵ�ƪƣřŶůíî���Ŷǀſř�ŽŚſř�źŝ��
�ƭƺǀƳƺƯō�ƪǀŤƯ�ƽŵ�ƦưƳ�Ʈſ�Ʋƿř( C10 H13 CL2 NO3 )�ŶƃŚŝ�ƾƯ�ơƺƟ�Ŷǀſř�Żř����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���hplc � glc � acide base titration���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���hplc - glc� �

 



  ˺́˼� �

ƂƧ�ƞƬƗ���
�ƽŵŹƺƟƺţ��ō�ƾě�ƾſ�ƭř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��2, 4 � D + MCPA 

ç��ŽǈƧ��Herbicide 

è��Ƶƹźĭ��phenoxy carboxylic acid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C8 H6 CL2O3 + C9 H9 CLO3                                                                 

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  -  SL 55% W/V, SL 67/5%  W/V                                                 

 ì��ƽŹŚŬţ�ƭŚƳ� - U 46 combi  fluid                                                                                      ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŶƃŹ�ƵŶƳŹřŵŻŚŝ���ƾŝŚŴŤƳř���ƦǀưŤƀǀſ���ƾƳƺƯŹƺƷ�ƂƧ�ƞƬƗ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƺū�ƹ�ƭŶƴĭ�ƕŹřżƯ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

ŝŹŚƧ�ƹ�ŵź��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��æ�Śţ�ç�Żř�ŹŚŤƨƷ�Źŵ�źŤǀƫ�SL %67/5�ƭŶƴĭ�ƶƣŚſ�ƪǀƨƄţ�Śţ�ƱŵŻ�ƶŬƴě�ƱŚƯŻ�Żř����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  �ƶŝ2,4, D�ƹ�MCPA�ŵƺƃ�ƶƘūřźƯ����

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

  �ƶŝ2,4, D�ƹ�MCPA�ŵƺƃ�ƶƘūřźƯ����
   LD50   for  birds :                                         ---                            mg/kg 
   LC50   for  fish:                                            ---                             mg/lit 
   EC50   for  daphnia:                                     ---                            mg/lit 
  Not dangerous to bees  LD 50 :                     ---                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  �ƶŝ2,4, D�ƹ�MCPA��ŵƺƃ�ƶƘūřźƯ���

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬųŶƇŹŵ�ƪƣřŶů%89 2.4 - D 

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶů%93 MCPA  

SL %55�ŽŚſř�źŝ�ê�çì���ƹ�ƽŵŹƺƟƺţê�çì���ŶƃŚŝ�ƾƯ�ō�ƾě�ƾſ�ƭř���
ê�ëì��SL�ŽŚſř�źŝ��èë���ƹ�ƽŵŹƺƟƺţê�èæ���ŶƃŚŝ�ƾƯ�ō�ƾě�ƾſ�ƭř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���hplc - glc���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���hplc - glc 

 



  ˺́˽� �

�ƂƧ�ƞƬƗ��
�śŹŚƨƴŝƺǀţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��thiobencarb 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��thiocarbamate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H16 CLNOS ( 257/8 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 5% ,  G60%                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Saturn                                                                                                    ( Kumiai ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���śźģ�ŶǀſřżŤƴſ�Źŵ�ƶƬųřŶƯ���ƾŝŚŴŤƳř�����ƾƿŚƸŤƳř�ƽŚƷ�ƶƳřƺū�ŶƃŹ�Żř�ƽźǀĭƺƬū�ƹ�żŤƴſƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ���
���ƮŤƀƿźƯ��� �
ç��ƝźƈƯ�ŵŹřƺƯ���ŪƳźŝ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�Śţ�ë�źŤǀƫ��Żř�ŹŚŤƨƷ�Źŵêå��EC�Śƿ�ƹ�êå�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�ëå��G�Żř�ŶƘŝ�ƶƬƇŚƟǈŝ�Śƿ�ƹ�ƂƿƹŹ�Żř�ƪŞƣ
�Żř�ƪŞƣ�ƂƿƹŹç�ƝƹŹƺſ�ƱŶƃ�ƾĭźŝ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1033 ( male ) , 1130 ( female )  mg/kg      NOEL : 0/9 mg/kg 
daity 
  ADI: 0/009  mg/kg     Toxicity class WHO (a.i.) : II  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                2629 � 10000                            mg/kg 
   LC50   for  fish:                                           3/6                                  mg/lit 
   EC50   for  daphnia:                                   0/1                                    mg/lit 
               Bees  LC 50 :                                  > 100                                  microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC clssification : Xn ; R 22 | N R 50 , R 53   

ŢŞŧ�ŲƿŹŚţ��é�æç�êè�ƹ�î�æå�êé���

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîè����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���glc �ŹƺŤƨţŵ�Śŝ�FID���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc �ŹƺŤƨţŵ�Śŝ�FID � �

 



  ˺́˾� �

�ƂƧ�ƞƬƗ��
ƱƺěǇřŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
ſ�Ʈ��

æ���ƾƯƺưƗ�ƭŚƳ��dalapon 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��halogenated alkanoic acid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C3 H4 CL2O2 (    143 )                                                                              

 ë�ŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř�Ź�  - P90% ,  SP80% , WP85% , Salt 74%                                       

     ì��ƽŹŚŬţ�ƭŚƳ� - Basfapon , Dowpon                                                                     ( BASF � 

DOW ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ��ƦǀưŤƀǀſ���ƾŝŚŴŤƳřŶǀĜǀƫ�ƹ�ƲǀŘţƹźě�żŤƴſ�Źŵ�ƶƬųřŶƯ���ƵŚǀĭ�ƶƣŚſ�ƹ�ƶƄƿŹ�ƺưƳ�ƹ�ŶƃŹ�ƵŶƳŹřŵŻŚŝ�����
ç��ƝźƈƯ�ŵŹřƺƯ����ƾƗƹŹżƯ�źǀƛ�ƽŚƸƴǀƯŻ�ƹ�źƨƄǀƳ�ƹ�ƵƺǀƯ�šŚƛŚŝ�īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���ƵƺǀƯ�ƱŚŤųŹŵ�ƽřźŝí�Śţ�kg�æå�Żř�ŚƸƠƬƗ�ƂƿƹŹ�Żř�ŶƘŝ�ŹŚŤƨƷ�Źŵ�íå��SP��
�������ƩƺƬŰƯ�źƨƄǀƳ�ŻźƷ�ƽŚƸƠƬƗ�ƽřźŝ����������������������ç���Żř�ŚƸƠƬƗ�ŹƺƸƓ�Żř�ŶƘŝ�ŢƄƧ�ƭŚĮƴƷíå��SP���

�ƾƗƹŹżƯ�źǀƛ�ƾƋřŹř�ƽřźŝ����������������������������èå�Śţ�kg�êå�Żř�ŚƸƠƬƗ�ŶƃŹ�Żř�žě�ŹŚŤƨƷ�Źŵ�íå��SP�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : : 9330 ( male ) , 7570 ( female )  mg/kg        NOEL : > 15 mg/kg 
  ADI: ---  mg/kg     Toxicity class WHO (a.i.) : U ; EPA ( form.): II��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      5000 - 5660                            mg/kg 
   LC50   for  fish: ( 96h)                               100 - > 1000                             mg/lit 
   EC50   for  daphnia:  (48h)                             ---                                    mg/lit 
                Bees  LD 50 :                                        ---                                   microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : Xn ; R 22 | Xi ; R 38 , R 41 | R 52 , R 53� �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƮƿŶſ�ƦưƳ�šŹƺƈŝ�Ʈſ�Ʋƿř( C3 H3 CL2 NaO2 )ƃŚŝ�ƾƯ�ơƺƟ�Ŷǀſř�Żř��Ŷ���
ŤƳřƺū�ƱŚŤųŹŵ�ƽřźŝź�Żř�é�ŵƺƄƳ�ƝźƈƯ�ƩŚſ����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���hplc � glc � titration with acid���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ����glc�ŜſŚƴƯ�źŤſř�Śŝ����

 



  ˺́˿� �

�ƂƧ�ƞƬƗ��
ƭŚƠƿŶƯ�Žŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��desmedipham 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���žǀŝphenyl carbamate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H16 N2O4 ( 300/3 )                                                                           

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 15/7% W/V                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Betanal  AM                                                                                            ( Bayer )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƾŝŚŴŤƳř�żŤƴſƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ���īźŝ�ƹ�űŚƃ�ƢƿźƏ�Żř�śŸū���
ç�ƝźƈƯ�ŵŹřƺƯ�����ŢƄƧ�Źŵ�ŚƸĭźŝ�ƵŶǀƄƧ�Żř�ƽŵƹŶŰƯ�ŵřŶƘţ�ƹ�ƾƄůƹ�Žƹźų�ũŚţ�ƶƬưū�Żř�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ

�Ŷƴƣ�ŹŶƴƜģ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�����ŵƺƃ�ƾƯ�ƝźƈƯ�ƂƿƹŹ�Żř�ŶƘŝê�Śţ�ì�ƶƬůźƯ�Żř�ŶƘŝ�ŹŚŤƨƷŹ�ŵ�źŤǀƫ�ç�Ŷƴƣ�ŹŶƴƜģ�ƾƤǀƤů�īźŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 10250  mg/kg                                             NOEL (2y)  : 60 
mg/kg 
  ADI: 0/00125  mg/kg   Toxicity class WHO (a.i.) : U  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :  (14d )                                    > 2000                             mg/kg 
   LC50   for  fish: ( 96 h )                                     1/7 � 3/2                           mg/lit 
   EC50   for  daphnia: ( 48 h )                                1/88                               mg/lit 
   Not toxic to bees : LD 50                                      > 50                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��î�í�ëê�ƹ�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�ç�ææ�ëí�ƹ�ƩŚſ�ƹŵ�ŢƣƺƯ�ŶƿŶưţ�ê�æç�ìå�Ʈŗřŵ�ŢŞŧ�� �

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůê�îì����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���hplc�Śƿ�colorimetry 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc� �
��



  ˺́̀� �

�ƂƧ�ƞƬƗ��
šŚƠƫƺſ�ƪǀŤƯ�šřƺƧƹżƴƠƿŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��difenzoquat metilsulfate 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��pyrazole���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H17 N2 ( 249/3 )                                                                                

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ����������������������������������������������������������������������������������  W/V      çê��SL���� 
 ì��ƽŹŚŬţ�ƭŚƳ� - Avenge                                                                                                   ( BASF )    � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƮŤƀƿźƯ�ƵŶƳźŝ�Ʋǀŝ�Żř�ƹ�żŤƴſƺŤƟ�ƪưƗ�ƵŶƳŹřŵŻŚŝ���ƾŝŚŴŤƳř��
ç��ƝźƈƯ�ŵŹřƺƯ���šǈƛ�ŢƄƧ�Źŵ�ƾƄů�ƹ�ƝǇƺƿ�Śŝ�ƵŻŹŚŞƯ�ŢƸū��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�Ư�ƝźƈƯ�ŹřŶƤ�éŚƸƠƬƗ�ƱŵŻ�ƶŬƴě�Ǝſřƹř�Śţ�ƱŶƃ�ƾĭźŝ�ƶſ�Żř�ƂƿƹŹ�Żř�žě�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 617 ( male ) , 373 ( female ) mg/kg         NOEL(2y) : > 500 
mg/kg 
  ADI: 0/2  mg/kg      Toxicity class WHO (a.i.) : II  ;  EPA( form.) : II��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds : ( 8d )                       > 4640 - 10388                            mg/kg 
   LC50   for  fish: ( 96 h )                             694 - 696                               mg/lit 
   EC50   for  daphnia:  ( 48 h )                        2/63                                   mg/lit 
                Bees  LD 50 :                                       36                                     microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xn ; K 22 | N ; R 50 , R 53 | T ; R 22 .R 23 , R 41 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��ë�í�êé��

šŚƔůǈƯ��

�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîë����
�ƲƿřǀƧźţ�Ţſř�ƥŚƳźƐų�ƱŚƿżŝō�ƽřźŝ�Ŝ���

�ƪƯŚƗSO4 CH3 ����šŚƠƫƺſ�ƪǀŤƯ���Ţſř�ƵŶƃ�ƲƿżĮƿŚū�ơƺƟ�ƱƺƿŹŵ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���Colorimetry ���

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc� �
 

��



  ˺́́� �

��
�ƂƧ�ƞƬƗ��

�ƪǀŤƯ�ęƺƟƺƬƨƿŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��diclofop � methyl  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��aryloxyphenoxy propionate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H14 CL2 O4 ( 341/2 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 36%   W/W                                                                            

   ì��ƽŹŚŬţ�ƭŚƳ� - Illoxan                                                                                  ( Bayer 

CropScience) � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� ���ƾŝŚŴŤƳř���ƾſŚưţ� ƹ�ƦǀưŤƀǀſ��� ƵŶƴƴƧ�ŵƺŝŚƳ�ƛ��ƾƫƺƬſ�ŌŚƄ��ƪưƗ� ƵŶƳŹřŵŻŚŝ� ��ƪǀƟƹźƬƧ� şŶƴƷŵ�ƂƷŚƧ

�ŚƸưŤƀƿźƯ�ŢǀƫŚƘƟ�ƹ�żŤƴſƺŤƟ��
ç��ƝźƈƯ�ŵŹřƺƯ����īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ�ƺū�ƹ�ƭŶƴĭ�ƕŹřżƯ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�ç�ƶƬůźƯ�Źŵ�ƂƿƹŹ�Żř�ŶƘŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ç�Śţ�éŚƸƠƬƗ�ƱŶƃ�ƾĭźŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 481 � 693  mg/kg                                NOEL ( 2y ) : 0/1  mg/kg 
  ADI: 0/001 mg/kg        Toxicity class WHO (a.i.) : III  ;  EPA( form.) : III��

 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                         1100 - 10000                               mg/kg 
   LC50   for  fish:  ( 96 h )                                    0/23                                   mg/lit 
   EC50   for  daphnia:  ( 48 h )                            0/23                                   mg/lit 
  Not toxic to bees  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  Xn : R 22 , R 43 | N ; R 50 , R 53� �

ŢŞŧ�ŲƿŹŚţ��çë�í�êî�ƶƫŚſ�ƹŵ�ŢŞŧ���Żř���ç�æç�ëê�Śţ�ê�æç�ìå�ŶƿŶưţ�æå�ê�ìè�Źŵ�ƹ�ƶƫŚſ�ƶſ�ŢŞŧ�çí�ì�ìë�šŶưŝ�ŶƿŶưţ�è�ƩŚſ�
�Śţçî�æç�ìî���

šŚƔůǈƯ��
�Ʀƿ�Śŝ�Ʈſ�Ʋƿř�ƽŶǀſř�ƪƯŚƗ�ƹ�ŶƃŚŝ�ƾƯ�ơƺƟ�Ŷǀſř�Żř�ƪǀŤƯ�ƦưƳ�Ʈſ�ƲƿřCH3 �Ţſř�ƵŶƃ�ƝǈŴŤſř����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���glc ���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc �� �



  ˺́̂� �

�ƂƧ�ƞƬƗ��
ƯřźŤǀƴƿŵƲǀ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��dinitramine 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��dinitroaniline��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
��
��
��
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C11 H13 F3 N4 O4 ( 322/2 )                                                                      

   ë�ǀſǇƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�Ʊƺ�  - EC 25% W/V                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� - Cobex                                                                                                    ( Wacker )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƶƄƿŹ�ƢƿźƏ�Żř�śŸū���ƾŝŚŴŤƳř��ƶƄƿŹ�ŶƃŹ�ƵŶƳŹřŵŻŚŝ�ƹ�ŹŸŝ�ƱŵŻ�ƶƳřƺū�ƖƳŚƯ�� �
ç��ƝźƈƯ�ŵŹřƺƯ���Śƿƺſ�ƹ�ƶŞƴě�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ŢƸū��
��

ƹ�ŵźŝŹŚƧ���
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��è�ƥŚų�Śŝ�ƍƺƬŴƯ�ƹ�ŢƃŚƧ�Żř�ƪŞƣ�šŹƺƈŝ�Śƿƺſ�ƹ�ƶŞƴě�ƽřźŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3000  mg/kg                                          NOEL ( 90d ) : 2000  
mg/kg 

  ADI: ---  mg/kg          Toxicity class WHO (a.i.) : U                                                                   

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                     > 1200 � 10000                         mg/kg 
   LC50   for  fish: ( 98 h )                               3/7 - 11                              mg/lit 

� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
� �

ŢŞŧ�ŲƿŹŚţ��æé�î�êê��

šŚƔůǈƯ��

Ŷů�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣříè����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���glc ���

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc �ŹƺŤƨţŵ�Śŝ�ECD 

� �



  ˺̂˹� �

�ƂƧ�ƞƬƗ��
�ƱƹŹƺƿŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��diuron 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��urea��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
 
��
��
��
��
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H10 CL2 N2O ( 233/1 )                                                                      

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 28% ,  EC 30% , WP80%                                                   

    ì��ƽŹŚŬţ�ƭŚƳ� - Karmex                                                                                                                   

 � �
æ��źǀŧŀŚţ� ƵƺŰƳ��� ƮŤƀǀſƺŤƟ� Źŵ� żŤƴſƺŤƟ� ƵŶƳŹřŵŻŚŝ� ƹ� ƵŶƃ�śŸū� ƶƄƿŹ�ƢƿźƏ� Żř� ľŚţŶưƗ� ƶƧ�ƦǀưŤƀǀſ�ƂƧ�ƞƬƗII������

�ŶƃŚŝ�ƾƯ���
ç��ƝźƈƯ�ŵŹřƺƯ����ƶŞƴě�ƹ�źƨƄǀƳ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�æ�Śţ�è�ŻźƷ�ƽŚƸƠƬƗ�ƂƿƹŹ�Żř�ƪŞƣ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3000  mg/kg                                         NOEL ( 2y ) : 250 mg/kg 
  ADI: 0/002 mg/kg    Toxicity class WHO (a.i.) : U  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                1730 , > 5000                           mg/kg 
   LC50   for  fish: ( 96 h )                           5/6 - 25                              mg/lit 
   EC50   for  daphnia:( 48 h )                         12                                  mg/lit 
   Not toxic to bees  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   R 40 | Xn ; R 22 , R 48/22 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê���
ŰƯ�ƶƿżŬţ�ƁƹŹ�Ʃƺƈ���hplc�óżǀƫƹŹŶǀƷ�ƹ���titration ���

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc �lc with U.V detection � colorimetry - ��
� �

 



  ˺̂˺� �

�ƂƧ�ƞƬƗ��
�ƮƿŶǀƀƧƺŤſ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��sethoxydim 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ�cyclohexanedione oxime��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê�ƯźƟ��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�Ʃƺ�� C17 H29 NO3 S ( 327/5 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - OEC 12/5%                                                                                

 ì��ƽŹŚŬţ�ƭŚƳ� - Nabus                                                                                            ( Nippon Soda ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƾŝŚŴŤƳř��ƾƿŚƸŤƳř�ƽŚƷ�ƶƳřƺū�ŶƃŹ�Żř�ƽźǀĭƺƬū���ƦǀưŤƀǀſ����ƮŤƀƿźƯ��śŸū�īźŝ�ƢƿźƏ�Żř�ľŚţŶưƗ�ƶƧ

�ŵƺƃ�ƾƯ����
ç�ŹřƺƯ��ƝźƈƯ�ŵ���īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ���Ŷƴƣ�ŹŶƴƜģ�Źŵ�ƝƹŹƺſ���ŻŚǀě�ƹ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��è�ƭŚĮƴƷ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�è�Śţ�ê�ƹ�Ŷƴƣ�ŹŶƴƜģ�ƽřźŝ�ƞƬƗ�ƾĭźŝ�ç�Śţ�è�ŻŚǀě�ƕŹřżƯ�ƽřźŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�
�ƭŚĮƴƷè�Śţ�ê�ŚƸĭźŝ�ƵŶǀƄƧ�ƾĭźŝ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3200 ( male ) , 2676 ( female )  mg/kg        NOEL : 17/2 mg/kg 
  ADI: 0/14  mg/kg      Toxicity class WHO (a.i.) : III  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                          > 5000                              mg/kg 
   LC50   for  fish: ( 48 h )                               38 � 153                           mg/lit 
   EC50   for  daphnia: ( 3 h )                              1/5                                mg/lit 
  No significant hazard  to bees               � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æî�í�ëê�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�ç�ææ�ëí�ƹ�ƩŚſ�ƹŵ�ŢƣƺƯ�ŢŞŧ�ŶƿŶưţ��ê�æç�ìå�Ʈŗřŵ�ŢŞŧ���

šŚƔůǈƯ��
ŢƘƳŚưƯ�ŚŝŻř��Accase�ŶƿŚưƳ�ƾƯ�ƩǈŤųř�ŵŚŬƿř�ƽŹƹźƋ�śźģ�ƽŚƷŶǀſř�żŤƴſ�Źŵ����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc �Śŝ��U.V detection  ���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���hplc �� �

 



  ˺̂˻� �

�ƂƧ�ƞƬƗ��
�ƱƹŹƺƠƫƺſƺƠƫƺſ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��sulfosulfuron 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��sulfonylurea��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H18 N6 O7 S2 ( 470/48 )                                                                    

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WG 75% W/W                                                                          

 ì��ƽŹŚŬţ�ƭŚƳ�  - Apyros                                                                                              ( Monsanto )  � �
æ��źǀŧŀŚţ� ƵƺŰƳ���ƹ� Ţſǈě� ƮǀſŹŵ� ƹ� ƵŶƃ� śŸū� ƶƄƿŹ� ƹ� īźŝ� ƢƿźƏ� Żř� ƶƧ� ƭŶƴĭ�ƦǀưŤƀǀſ� ƹ� ƾŝŚŴŤƳř�ƂƧ� ƞƬƗ

�ƮǀƀƤţ�Źŵ�ŶƿŶƃ�ƵŶƴƴƧ�ŢƘƳŚưƯ�ƶŬǀŤƳ� Źŵƹ�ŶƴƧ�ƾƯ�ƩǈŤųř�ŵŚŬƿř�Ŷǀſř�ƺƴǀƯō�żŤƴſ�Źŵ� ƹ�ŶŝŚƿ�ƾƯ�ƩŚƤŤƳř�Ţſǈěƺěō
ƾƯ�ƾƫƺƬſ�ŶƃŚŝ����

ç��ƝźƈƯ�ŵŹřƺƯ���żƯ�īźŝ�ƲƸě�ƹ�īźŝ�ƥŻŚƳ�ƽŚƷ�ƶƳƺĭ�ƾųźŝ�ƶǀƬƗř�ƭŶƴĭ�ƕŹ���ŹƺƄƧ�śźƛ�ƩŚưƃ�ƽŚƸƳŚŤſř�Źŵ��ľŚƟźƇ����
�ƶƬůźƯ�Żř�ƝźƈƯ�ƾƳŚƯŻ�ƵŵƹŶŰƯ�ƲƿźŤƸŝç�ƶƧ�Ţſř�ƾƳŚƯŻ�Śţ�źŨƧřŶů�ƹ�ŶƃŚŝ�ƾƯ�Ƶźĭ�ƱŚǀƯ�ƲǀƯƹŵ�ƪǀƨƄţ�Śţ�ƭŶƴĭ�ƾĭźŝ�

�ƶƬůźƯ�Źŵ�ŻźƷ�ƞƬƗê�ó�ç�ŶƴƃŚŝ�ƾĭźŝ����

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�ë�çëŹŚŤƨƷ�Źŵ�ƭźĭ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for ratss : > 5000  mg/kg                                             NOEL : ---  mg/kg 
  ADI: 0/24  mg/kg      Toxicity class WHO ( a.i.): III          ; EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   Acute oral LD50   for  birds :                      > 2250                          mg/kg 
   LC50   for  fish: ( 96 h )                                >  91                             mg/lit 
   EC50   for  daphnia: ( 48 h )                       0/669                             mg/lit 
   LD 50 for bess :                                             > 30                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æî�è�íç�šŶƯ�ƶŝ�ç�ƩŚſ�� �

šŚƔůǈƯ��

Ƶźǀƃ� ƶŝ� ŵƹŹƹ� Śŝ�Žƹźǀěō� ƮƿżƳō� ƱŶƃ�ƞƣƺŤƯ�ŦƗŚŝ�Ƃƨŝō� ŶƳƹō�ALS�ƽŹƹźƋ� ƶƴǀƯō� Ŷǀſř� ƶſ� Ŷǀƫƺţ� ƩƺŘƀƯ� ƶƧ�
���Ʋǀƫřƹ�ƹ�Ʋǀſƺƫƹżƿř���Ʋǀſƺƫ���ŵŵźĭ�ƾƯ�Ţſř�ƾƫƺƬſ�Źřƺƿŵ�ŹŚŤųŚſ�ƪǀƨƄţ�Źŵ���

ƹźǀěōŽ�Ʀƿ�Śŝ�ƵřźưƷ�ľŚƯƹżƫ�ŶƿŚŝ�surfactantƺŤǀſ�ŶƴƳŚƯ�ƾƳƺƿ�źǀƛ��ƹ�ŵŵźĭ�ƝźƈƯ�Ţƿ����
ſ�ƹ�ƱřŵźĮŝŚŤƟō���Ŷƴƣ�ŹŶƴƜģ�ŢƃŚƧ�Żř�ŵƺƃ�śŚƴŤūř�ƶƗŹżƯ�Źŵ�ŶƘŝ�ƪƈƟ�Źŵ�ƭƺĭŹƺ���

 
��



  ˺̂˼� �

��
�ƂƧ�ƞƬƗ��

�ƱƹŹƺƠƫƺſƺƠƫƺſ����ƪǀŤƯ�ƱƹŹƺƠƫƺſ�ŢƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���sulfosulfuron + metsulfuron � methyl  

ç��ŽǈƧ� herbicide���
è��Ƶƹźĭ��� sulfonyl urea��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ 

 
��
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���                                                                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WG 80%  W/V( sulfosulfuron %75 + metsulfuron methyl 

%5 )���� ì��ƽŹŚŬţ�ƭŚƳ�   - Total                                                              ( United Phosphorus 

Limited )       
æ��źǀŧŀŚţ� ƵƺŰƳ�� ��Ţſǈěƺěō�ƹ�Ţſǈě�ƮǀſŹŵ�ƶƧ�ƵŶƃ�śŸū�ƶƄƿŹ� ƹ�īźŝ�ƢƿźƏ�Żř�ƶƧ�ƾŝŚŴŤƳř�ƦǀưŤƀǀſ�ƂƧ�ƞƬƗ

�żŤƴſ�Żř�ƹ�ŶŝŚƿ�ƾƯ�ƩŚƤŤƳřALS�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ����
�ç���ƝźƈƯ�ŵŹřƺƯ���ƔƴƯ�ƹŵ�ƭŶƴĭ�ŻźƷ�ƽŚƸƠƬƗ�ƩźŤƴƧ�ŢƸū�ƵŹƺ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��éê��éå�ƭźĭ��ƵřźưƸŝæçêå�ŢƳŚŤƨƟŹƺſ�źŤǀƫ�ƾƬǀƯ��ƞƬƗ�ƮƧřźţ�ƶŝ�ƶŤƀŝ�ƾƄƿƹŹ�žě�šŹƺƈŝ�ŹŚŤƨƷ�Źŵ
źƷ�źƿŚſ�Śŝ�śƹŚƴţ�ŢƿŚƗŹ�Śŝ�Ż�ŚƷ�ƂƧ�ƞƬƗ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

�   metsulforon methyl : acute oral LD50 for rats : mg/kg        > 5000   NOEL(2y ) : 500 ppm 
  ��
   ADI: 0/22  mg/kg            Toxicity class WHO( a.i.) : U ; EPA( form.) : IV 

ƶŰƠƇ�Źŵ�ƱƹŹƺƠƫƺſƺƠƫƺſ�ƶŝƪŞƣ��ŵƺƃ�ƶƘūřźƯ�śŚŤƧ�ƲǀưƷ���

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

                                 �                                  ��:  �   metsulforon methyl 
    LD50   for  birds :                           > 2510                             mg/kg 
    LC50   for  fish:( 96 h )                    > 150                              microg/l 
    EC 50   for  daphnia: ( 48 h )          > 120                              mg/lit   
    LD 50   for bees :                              > 44/3                           microg/bee            ��

                 Not toxic to bees ��
�ƶŰƠƇ�Źŵ�ƱƹŹƺƠƫƺſƺƠƫƺſ�ƶŝƪŞƣŵƺƃ�ƶƘūřźƯ�śŚŤƧ�ƲǀưƷ���

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

    N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��æé�æç�íê�šŶƯ�ƶŝ�è�ƩŚſ�� �

šŚƔůǈƯ��

�ƪƣřŶů�ƱƹŹƺƠƫƺſƺƠƫƺſ�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîê����
�ƪƣřŶů�ƱƹŹƺƠƫƺſƺƠƫƺſ�ŢƯ�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîé����

�ƭŶƴĭ�śƹŚƴţ�šŹƺƈŝ�ƾůřƺƳŹŵ�ƵŵŚƠŤſř�ƽřźŝ�ƎƤƟ�ƂƧ�ƞƬƗ�Ʋƿř���ŵźǀĮƳŹřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƺū�ƽřźŝ�ƹ�ŵƺƃ�ƝźƈƯ�ƶŞƴě
�ŚƸƴţ��ŵƺƃ�ƵŵŚƠŤſř�ƖƿŚƯ�ƽźĜſř�šŹƺƈŝ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc/ ms 



  ˺̂˽� �

��



  ˺̂˾� �

�ƂƧ�ƞƬƗ��
�šřƺƬƨǀſ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��cycloate 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��thiocarbamate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
��
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C11 H21 NOS ( 215/4 )                                                                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 72/7%                                                                                  

 ì��ƽŹŚŬţ�ƭŚƳ� - Ro � Neet                                                           ( Cedar Chemical Corporation)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƿŚƸŤƳř�ƽŚƷ�ƶƳřƺū�ŶƃŹ�Żř�ƽźǀĭƺƬū���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř���ƮŤƀƿźƯ�śźģ�Ŷǀſř�żŤƴſ�ƵŶƳŹřŵŻŚŝ����
ç��ƝźƈƯ�ŵŹřƺƯ����Ŷƴƣ�ŹŶƴƜģ�ŻźƷ�ƽŚƸƠƬƗ�ƩźŤƴƧ�ŢƸū��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�ŹřŶƤƯ�ƝźƈƯ���é�Śţ�ê�ƥŚų�Śŝ�ƍƺƬŴƯ�ƹ�ŢƃŚƧ�Żř�ƪŞƣ�ŹŚŤƨƷŹ�ŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 2000  mg/kg                                             NOEL : 55  mg/kg 
  ADI: --- mg/kg    Toxicity class WHO (a.i.) : III  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                       > 2000                                 mg/kg 
   LC50   for  fish: ( 96 h)                                  4/5                                  mg/lit 
   EC50   for  daphnia: ( 48 h )                         5/6                                  mg/lit 
  Not toxic to bees  LD 50 :                              0/011                                  microg /bee 
  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��ì�æç�êè��

ůǈƯšŚƔ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���glc ���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc �colorimetry - ���ƶƬǀſƺŝ�śō�Źŵ��gc�ŹƺŤƨţŵ�Śŝ�FID� �

 
��



  ˺̂˿� �

�ƂƧ�ƞƬƗ��
�ƮƿŶǀƀƧƺƬƨǀſ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��cycloxydim  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��cyclohexanedione oxime��
é��Śſ�ƾƿŚǀưǀƃ�ƱŚưŤų���
��
��
��
 
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H27 NO3 S ( 325/5 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10% W/V                                                                               

 ì��ƽŹŚŬţ�ƭŚƳ� - Focus                                                                                                        ( BASF )  � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� ���ƾŝŚŴŤƳř���ƦǀưŤƀǀſ��� � ŵƺƄǀƯ�śŸū�īźŝ�Ǝſƺţ� ľŚƘƿźſ� ƶƧ�� �� �� ŻƺŤǀƯ�ƪưƗ� ƖƳŚƯ�Źŵ� Ʃǈųř�Ǝſƺţ

Accase �����ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�śźģ�ƽŚƷŶǀſř�żŤƴſ�Żř���
ç��ƝźƈƯ�ŵŹřƺƯ����ŻŚǀě�ƕŹřżƯ�Źŵ�īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��æ�Śţ�ê�æ�ƶƬůźƯ�Żř�žě�ƹ�ƂƿƹŹ�Żř�ŶƘŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�é�Śţ�ê�ƞƬƗ�Ʊŵƺŝ�ƾĭźŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 5000  mg/kg                                        NOEL( 18 mo ) : 7  mg/kg 
  ADI: 0/07  mg/kg        Toxicity class WHO (a.i.) : U  ;  EPA( form.) : IV��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 2000                               mg/kg 
   LC50   for  fish:( 96 h )                           > 100 - 220                           mg/lit 
   EC50   for  daphnia: ( 48 h )                        132                                mg/lit 
  Not toxic to bees ; LD 50 :                           > 100                                microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��é�é�ìê�šŶƯ�ƶŝ�ç���ƩŚſ�çë�ææ�ìì�šŶưŝ�ŶƿŶưţ�ê�ƩŚſ���

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���hplc ���

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc �ŹƺŤƨţŵ�Śŝ��S - FPD��
� �

 
��
��



  ˺̂̀� �

��
�ƂƧ�ƞƬƗ��

�ƱƹŹƺƠƫƺſƺƴǀſ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��cinosulfuron 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��sulfonyl urea���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H19 N5 O7 S ( 413/4 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WG 20% W/W                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Setoff                                                                                                     ( Syngenta) � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� ��żŤƴſƺǀŝ� ƖƳŚƯ� ŵŵźĭ� ƾƯ� ƪƤŤƴƯ� ƾưŤƀƿźƯ� ƽŚƸŤƟŚŝ� ƶŝ� ƹ� ƵŶƃ� śŸū� ŚƷ� ƶƳřƺū� ƹ� ƶƄƿŹ� ƢƿźƏ� Żř

�ŵƺƃ�ƾƯ�Ʋǀſƺƫƹżƿř�ƹ�Ʋǀƫřƹ�ŶƴƳŚƯ�ƽŹƹźƋ�ƽŚƷŶǀſřƺƴǀƯō����ALS inhibitor�Śƿ�AHAS����
ç��ƝźƈƯ�ŵŹřƺƯ���żƯ�Źŵ�ƲĮū�ƹ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗŪƳźŝ�ƕŹř  

� �
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��æåå�Śţ�æêå�ŹŚŤƨƷ�Źŵ�ƾţŹŚŬţ�ƭźƟ�Żř�ƭźĭ�ó�ƱŚưƧźǀţ�ŶƴƳŚƯ�źţ�ƭƹŚƤƯ�ŻźƷ�ƽŚƸƠƬƗŚŝ�ƵŻŹŚŞƯ�ŢƸū�ǇŚŝ�Żŵ�
�ŵƺƃ�Ƶŵźŝ�ŹŚƨŝ�ƾŝō���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                      NOEL (2y ) : 400  mg/kg 
  ADI: ---  mg/kg       Toxicity class WHO (a.i.) : U  ;  EPA( form.) : --- ��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                          > 2000                            mg/kg 
   LC50   for  fish: ( 96h)                                  > 100                               mg/lit 
   EC50   for  daphnia: ( 48h)                            2500                             mg/lit 
  Not toxic to bees ; LD 50 :                               > 100                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�� �

ŢŞŧ�ŲƿŹŚţ��çë�î�ìê�ŢƿŚƜƫ�ŶƿŶưţ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�íì�� �

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���hplc ���

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���hplc ���
� �

 



  ˺̂́� �

�ƂƧ�ƞƬƗ��
�ƭř�ęƹźě�ƮƬƟó�ƪǀěƹźěƹżƿř���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��flamprop � M - isopropyl 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��arylaminopropionic acid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H19 CLFNO3 ( 363/8 )                                                                       

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ������������������������������������������������������������������������  EC 20% W/V�ƪǀěƹźěƹżƿř� - 

 ì��ƽŹŚŬţ�ƭŚƳ� - Suffix BW                                                                                                  ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŝŚŴŤƳř�ŵƺƃ�ƾƯ�śŸū�īźŝ�ƢƿźƏ�Żř���ƵŚǀĭ�ŶƃŹ�ƖƳŚƯ�ƹ�ƾƫƺƬſ�ƮǀƀƤţ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ���ƾ���
ç��ƝźƈƯ�ŵŹřƺƯ����ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ���ƾƄůƹ�ƝǇƺƿ���ƺū�ƹ�ƭŶƴĭ�ƕŹřżƯ�Źŵ( postemergence ) 

� �
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��è�ƭŶƴĭ�ƲŤƟŹ�ƶƣŚſ�Śţ�ƱŶƃ�ƾĭźŝ�ƶſ�Żř�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : >4000  mg/kg                                             NOEL :( 90 d ) 50  
mg/kg 

   

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                           > 2000                             mg/kg 
   LC50   for  fish: ( 96 h )                                   2/4                                mg/lit 
   Slightly to moderaletly toxic daphnia:        ---                               mg/lit 
   Not toxic to bees  :                                             ---                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æ�ì�ìå�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì���

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîë����
�ƪǀěƹźěƹżƿř�ƦưƳ�Ʈſ�Ʋƿř( CH3 � CH � CH3 )�ŶƃŚŝ�ƾƯ�ơƺƟ�Ŷǀſř�Żř����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���glc ���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���glc � �ŹƺŤƨţŵ�Śŝ�ECD 

 



  ˺̂̂� �

�ƂƧ�ƞƬƗ��
ƪǀţƺŝ�ƾě�ęƺƠƿŻōƺƬƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��fluazifop � P � butyl   

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ�  aryloxyphenoxypropionate ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H20 F3 NO4 ( 383/4 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 12/5% W/V ,  EC15% W/V                                                 

  ì��ƽŹŚŬţ�ƭŚƳ� - Fusilade  , Fusilade Forte 150 EC                                                      ( Syngenta 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƿŚƸŤƳř�ƽŚƷ�ƶƳřƺū�ŶƃŹ�Żř�ƽźǀĭƺƬū���ƮŤƀƿźƯ���ƢƿźƏ�Żř�ľŚƘƿźſ�ƹ�śźģ�ƽŚƷŶǀſř�żŤƴſ�ƵŶƴƴƧ�ŢƘƳŚưƯ��

�ŵƺƃ�ƾƯ�śŸū�īźŝ�� �
ç��ƝźƈƯ�ŵŹřƺƯ����Ŷƴƣ�ŹŶƴƜģ�īźŝ�ƥŻŚƳ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��è��ƭŚĮƴƷ�ŹŚŤƨƷŹŵ�źŤǀƫè�Śţ�ê�ƞƬƗ�ƱŶƃ�ƾĭźŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3680( male ) , 2451 ( female ) mg/kg  NOEL ( 2y): 10  mg/kg 
daily or 100 mg/kg diet  
  ADI: 0/01 mg/kg    Toxicity class WHO (a.i.) : III  ; EPA( form.) : II��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        > 3500                           mg/kg 
   LC50   for  fish:( 96h)                                     1/3                             mg/lit 
   EC50   for  daphnia: (48h)                             > 1                             mg/lit 
  Very low toxicity  to bees / LD 50 :               > 0/2                           microg /bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : R 63 | N ; R 50 , R 53� �

ŢŞŧ�ŲƿŹŚţ��Fusilad�æî�í�ëê�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�ê�æç�ìå���Ʈŗřŵ�fusilade fort �ŢƣƺƯ�ŢŞŧ���

šŚƔůǈƯ��

*�ƮƿżƳōƺƧ�ƪǀŤſř�ƵŶƳŹřŵŻŚŝ�ó�ō�ó�ŻǈǀƀƧƺŝźƧ�( Accase )  

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîç��( BP ) 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���gc�ŹƺŤƨţŵ�Śŝ�hplc � FID�ŹƺŤƨţŵ�Śŝ�U.V ���
��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���hplc� �

 



  ˻˹˹� �

�ƂƧ�ƞƬƗ��
ƭŚƠƿŶƯ�ƲƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��phenmedipham 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��phenyl carbamate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
 
 
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H16 N2O4 ( 300/3 )                                                                           

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 15/7% W/V                                                                           

 ì��ƽŹŚŬţ�ƭŚƳ� - Betanal                                                                                ( Bayer CropScience) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƮŤƀǀſƺŤƟ�Źŵ�żŤƴſƺŤƟ�ƪưƗ�ƖƳŚƯ�ƹ�īźŝ�ƹ�űŚƃ�ƢƿźƏ�Żř�śŸū���ƾŝŚŴŤƳřII�ŵŵźĭ�ƾƯ�� �
ç��ƝźƈƯ�ŵŹřƺƯ���ŹřżƯŹŵ�ŚƸĭźŝ�ƵŶǀƄƧ�Żř�ƽŵƹŶŰƯ�ŵřŶƘţ�ƹ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ŢƸūƕ�Ŷƴƣ�ŹŶƴƜģ���
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ê�Śţ�ì�Żř�ŶƘŝ�ƹ�ƂƿƹŹ�Żř�žě�ŹŚŤƨƷ�Źŵ�źŤǀƫ��ƶƬůźƯç��Ŷƴƣ�ŹŶƴƜģ�ƾƤǀƤů�īźŝ���śŸū�ŚƸĭźŝ�ƶƬǀſƺŝ�
�ŵŹřŵ�ƽźŤưƧ�źŧř�ƥŚų�ƽƹŹ�źŝ�ƾƃŚĜưſ�šŹƺƇ�Źŵ�ƹ�ŵƺƃ�ƾƯ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 8000  mg/kg                                             NOEL :(2y) 100  
mg/kg 
  ADI: 0/03 mg/kg        Toxicity class WHO (a.i.) : U ;  EPA( form.) : IV��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                         > 2100                              mg/kg 
   LC50   for  fish( 96 h )                               1/4 � 16/5                           mg/lit 
   EC50   for  daphnia: ( 72 h )                          3/8                               mg/lit 
  Not toxic to bees  LD 50 :                             > 23                                microg/bee� �

šǈưū�ƹ�ƮŗǈƗ�
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��èå�ææ�êå���

šŚƔůǈƯ��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîì����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��titration � hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�óƥŚų�Źŵ�- hplc �Colorimetry� �
 

��



  ˻˹˺� �

�ƂƧ�ƞƬƗ��
�ƭŚƠƿŶƯ�ƲƟ��Žŵ�ƭŚƠƿŶƯ���ŢƿŻŚƯƺƟƺţř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��phenmedipham + desmedipham + ethofumesate 

ç��ŽǈƧ��herbicide��
è��Ƶƹźĭ��phenlcarbamate + phenylcarbamate + benzofuran��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H16 N2O4 + C16 H16 N2O4 + C13 H18 O5 ( ---- )                         

   ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�   

- EC18% W/V ( %6 Phenmedipham + %6 Desmedipham + %6  Ethofumesat) 
- EC27/4% W/V ( %9/1  Phenmedipham + %7/1 Desmedipham + %12/2  Ethofumesat) 

ì��ƽŹŚŬţ�ƭŚƳ� - Betanal Progress AM , Betanal Progress O F                  ( Bayer CropScience  ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŵƺƄǀƯ�śŸū�ŻźƷ�ƽŚƸƠƬƗ�ƞƬŤŴƯ�ƽŚƷ�Ţưƀƣ�ƹ�ŚƸĭźŝ�ƢƿźƏ�Żř�ƶƧ�Ɩǀſƹ�ƞǀƏ�Śŝ�ƂƧ�ƞƬƗ���
ç��ƝźƈƯ�ŵŹřƺƯ����Ŷƴƣ�ŹŶƴƜģ�ƕŹřżƯ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ�ƭř�ō�Žźĭƹźě�ƩŚƳŚŤŝ��

�Ŷƴƣ�ŹŶƴƜģ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ�Ɲřƹř�Žźĭƹźě�ƩŚƳŚŤŝ� � �ƹ�ŵźŝŹŚƧ��
ţƶǀƇƺ��è��ƝźƈƯ�ŹřŶƤƯ��Žźĭƹźě�ƩŚƳŚŤŝ�ƭř�ō����Ʀƿ�šŹƺƈŝ�ƾƃŚĜưſ�ƶƴƿżƷƹ�ƽŵŚƈŤƣř�šŚƔůǈƯ�ƹ�ƶƤƐƴƯ�Ǝƿřźƃ�ƶŝ�ƶūƺţ�Śŝ

�ŹřŶƤưŝ�ƾƃŚĜưſ�ŢŝƺƳé�ƶƬůźƯ�Źŵ�ŹŚŤƨƷ�Źŵ�ƾţŹŚŬţ�ƭźƟ�Żř�źŤǀƫ�ç�Śţ�é�ŹřŶƤưŝ�ŹŚŝ�źƷ���ŢŝƺƳƹŵ�Śƿ�Ŷƴƣ�ŹŶƴƜģ�ƾĭźŝ�ç�
��ŹŚŤƨƷ�Źŵ�ƾţŹŚŬţ�ƭźƟ�Żř�źŤǀƫ��ŶƘŝ�ƶŤƠƷ�Ʀƿ�ƹ�ƾƳŵƺƬǀţƺƧ�ƶƬůźƯŹŵ���

źĭƹźě�ƩŚƳŚŤŝ�Ɲřƹř�Ž��èŹŚŤƨƷ�Źŵ�źŤǀƫ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3255  mg/kg                                             NOEL : ---  mg/kg 
  ADI: ---  mg/kg       Toxicity class WHO (a.i.) : ---   ;  EPA ( form.): --- ��

�������������������� 
ƿŚſ�Ţǀưſ�ź
šřŵƺūƺƯ��

�ŵƺƃ�ƶƘūřźƯ�ƭŚƠƿŶƯ�Žŵ�ƹ�ƭŚƠƿŶƯ�ƲƟ�ƶŝ���

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

�ŵƺƃ�ƶƘūřźƯ�ƭŚƠƿŶƯ�Žŵ�ƹ�ƭŚƠƿŶƯ�ƲƟ�ƶŝ���

ŢŞŧ�ŲƿŹŚţ��
�Žźĭƹźě�ƩŚƳŚŤŝAM���çè�î�ìì�šŶưŝ�è�ŢƿŚƜƫ�ŶƿŶưţ�ƩŚſ�íë���
�Žźĭƹźě�ƩŚƳŚŤŝOF���çí�ë�íé�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ�� �

šŚƔůǈƯ��

ŚŤŝ�ŵŚů�Ţǀưſ�ƶŝ�ƶūƺţ�Śŝ�šŹƺƇ�ƭŻǇ�šŚƏŚǀŤůř�ƝźƈƯ�ƭŚĮƴƷ�Źŵ�ƾŝō�ƖŝŚƴƯ�ƾĭŵƺƫō�źƐų�ƹ�ƱŚƿżŝō�ƽřźŝ�Žźĭƹźě�ƩŚƳ
� ŵźƿŸě� �� ��Žźĭƹźě�ƩŚƳŚŤŝOF�ƕƺƳ�ƽřźŝ�ƾƴǀƄƳŚū�ƱřƺƴƘŝ�AM�Ţſř� ƵŶƃ�ŵŚƸƴƄǀě�Ʊō�� �� ��ƱŚƨƯř� ƶƧ�ƾŗŚƸƳŚƨƯ� Źŵ

�ŵƺƄƳ�ƵŵŚƠŤſř�ŵŹřŵ�ŵƺūƹ�ƽŹŚū�ƽŚƸŝō�ƾĭŵƺƫō� 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc � hplcŤƨţŵ�Śŝ��ŹƺColorimetry - FPD 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FPD 

 
��



  ˻˹˻� �

��
�ƂƧ�ƞƬƗ��

�ƪǀţř�ƾě�ęƹźěŚƀƧƺƴƟ���ƵŶƴƴƧ�Ʋưƿř�ƱƹŶŝ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��fenoxaprop � p - ethyl 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��aryloxyphenoxy propionate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
��
��
��
��
�ê���ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�� C18 H16 CLNO5 ( 361/8 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 12% W/V                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� - Whip super                                                                       ( Bayer CropScience  ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵŵźĭ�ƾƯ�śŸū�īźŝ�ƢƿźƏ�Żř�ľŚţŶưƗ�ƶƧ�ƦǀưŤƀǀſ�ƹ�ƾſŚưţ�ƅřƺų�Śŝ�ƾŝŚŴŤƳř� �
ç��ƝźƈƯ�ŵŹřƺƯ���ƣ�ŹŶƴƜģ�ƕŹřżƯ�ƽŚƸĭźŝ�ƦƿŹŚŝ�ƶǀƬƗ�Ŷƴ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�æ�ó�æ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for ratss : 3150 � 4000  mg/kg                     NOEL :( 90 d ) 0/75 mg/kg 
daily  

   

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   Acute oral  LD50   for  birds :                             > 2000                          mg/kg 
   LC50   for  fish: ( 96 h )                                  0/46 � 0/58                       mg/lit 
   EC50   for  daphnia: ( 48 h )                          0/56 � 2/7                         mg/lit 
   LD 50 for  bees   :                                                 > 1000                           microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çç�é�íè�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ���

šŚƔůǈƯ��

��
�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůíí����

żƳōƺƧ�ƪǀŤſō�ƪưƗ�Źŵ�ƩǈŤųř�Ǝſƺţ�ƞƬƗ�Źŵ�śźģ�Ŷǀſř�żŤƴſ�Żř�Ʈƿó�ō�ó�ŻǈǀƀƧƺŝźƧ�( Accase )�ŶƴƧ�ƾƯ�ŢƘƳŚưƯ�����
��

 



  ˻˹˼� �

�ƂƧ�ƞƬƗ��
�ƪǀţř�ƾě�ęƹźěŚƀƧƺƴƟ���ƪǀţř�ƽŵ�źƿŚě�ƲƠƯ�ƵŶƴƴƧ�Ʋưƿř�ƵřźưƸŝ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� fenoxaprop � p � ethyl  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��aryloxy phenoxy propionate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C18 H16 CLNO5 ( 361/8 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EW 7/5% W/V                                                                           

 ì�ŚŬţ�ƭŚƳ�ƽŹ� - Puma Super                                                                       ( Bayer CropScience  ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ������īźŝ�Źŵ�ƾƄƿƹŹ�ƍŚƤƳ�ƶŝ�ƹ�śŸū�ƵŚǀĭ�żŞſ�ƽŚƸŤƟŚŝ�Ǝſƺţ�ƶƧ�ƾſŚưţ�ƹ�ƦǀưŤƀǀſ���ƾŝŚŴŤƳř��ƹ�ƶƣŚſ

�ŵŵźĭ�ƾƯ�ƪƤŤƴƯ�ƶƄƿŹ����
ç��ƝźƈƯ�ŵŹřƺƯ����ƺū�ƹ�ƭŶƴĭ�ƕŹřżƯ�īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�ƩźŤƴƧ�ŢƸū��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�í�å�Śţ�æ��ŹŚŤƨƷ�Źŵ�źŤǀƫ���ŻźƷ�ƽŚƸƠƬƗ�ƱŵŻ�ƶŬƴě�ƶƬůźƯ�Źŵ�ƂƿƹŹ�Żř�ŶƘŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3150 - 4000  mg/kg                             NOEL  ( 90 d ): 0/75  
mg/kg 

   

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      > 2000                             mg/kg 
   LC50   for  fish:                                    0/46 � 0/58                          mg/lit 
   EC50   for  daphnia:                             0/56 � 2/7                           mg/lit 
  Not toxic to bees  LD 50 :                           > 1000                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��æì�è�ìç�ŲƿŹŚţ�Źŵ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ææ�è�ìì�Ŷƿŵźĭ�ŢƤƟřƺƯ�ƵŶƴƴƧ�Ʋưƿř�źǀǀƜţ�Śŝ�ó�ŢƿŚƜƫ�ŶƿŶưţ��íì���

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůíí����
�ƽŶƘŝ�ƪǀƨƄţ�Żř�ƹ�ŵƺƄǀƯ�śźģ�Ŷǀſř�ŢųŚſ�ƖƳŚƯƛ�ƽźǀĭƺƬū�ŻźƷ�ƞƬƗ�ƾƄƿƹŹ�ƍŚƤƳ�Źŵ�ƾƫƺƬſ�ŌŚƄ�ƹ�ŵŹƹō�ƾƯ�ƪưƘŝ

Ư�ƶŝ�źŬƴƯ�ľŚŤƿŚƸƳ�ŵƺƄǀƯ�ƵŚǀĭ�īź���
Mefenpyr � Diethyl Ŷƃ� ƵŵƹżƟř�ŜǀƧźţ��ęƹźěŚƀƧƺƴƟ� ƶŝ� Ƶó�ƾě�ó�ƶƧ� ŶƃŚŝ� ƾƯ� ƵŶƴƴƧ� Ʋưƿř� ƱřƺƴƗ� ƶŝ� ƪǀţř�

�ƾƬŞƣ�ƽ�ƵŶƴƴƧ�Ʋưƿř�ƲƿżĮƿŚū( Fenchlorazol � Ethyl )�Ţſř�ƵŶƃ����



  ˻˹˽� �

�ƂƧ�ƞƬƗ��
�ƱƹŹƺƠƫƺſ�ƭřŹƺƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��foramsulfurom  

ç��ŽǈƧ��herbicide��
è��Ƶƹźĭ��sulfonylurea���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H20 N6O7S( 452/4 )                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - OD (oil dispersion )%22/5  W/V                                               

 ì��ƽŹŚŬţ�ƭŚƳ� - Equip                                                                                    (Bayer CropScience)  

æ��źǀŧŀŚţ�ƵƺŰƳ����żŤƴſ�ƵŶƴƴƧ�ŢƘƳŚưƯALS�ƾŝƺģ�ƽŚƷŶƳƹō�ƢƿźƏ�Żř�ƹ�ƵŶƃ�īźŝ�ƱŶƃ�ŻƹźƨƳ�žĜſ�ƹ�ƽŵŹŻ�ƶŝźŬƴƯ�ƶƧ�
�ŶŝŚƿ�ƾƯ�ƩŚƤƴƳř�Ƃƨŝō�ƹ����

ç��ƝźƈƯ�ŵŹřƺƯ�����ƽř�ƶƳřŵ�šŹŷ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�ç�ŚƷ�ƂƧ�ƞƬƗ�źƿŚſ�Śŝ�śƹŚƴţ�Źŵ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                            NOEL(90 d ) : 849  mg/kg dail ��
                               Toxicity class WHO( a.i.) :             ; EPA ( form.): III��

��������������� �
�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :Not toxic                                                             mg/kg 
   LC50   for  fish:                                                 > 100                        mg/lit 
   Not toxic to  bees                                                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��æé�æç�íê�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ���

šŚƔůǈƯ��

 
�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîë����
ŝƹźƨǀƯ�ƪƯřƺƗ�Ǝſƺţ�ŢƗźſ�ƶŝ�ŵƺƄǀƯ�ƶƿżŬţ�ƥŚųŹŵ�ƾ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc� 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc/ ms 

� �



  ˻˹˾� �

�ƂƧ�ƞƬƗ��
�ƪǀŤưƿŵ�ƩŚţźƬƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��chlorthal - dimethyl  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��benzenedicarboxylic acid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê�ƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��ƾƫƺƨ�� C10 H6 CL4O4 ( 332 )                                                                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP75%  W/W                                                                             

   ì��ƽŹŚŬţ�ƭŚƳ� - Dacthal                                                                                                   ( Amvac ) 

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƿŚƸŤƳř�ƽŚƷ�ƶƳřƺū�ŶƃŹ�Żř��ƶƧ�ƩƺƬſ�ƮǀƀƤţ�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ�źǀƛ���ƾŝŚŴŤƳř���ƮŤƀƿźƯ���ƽźǀĭƺƬū

�ŶƴƧ�ƾƯ���
ç�Ư�ŵŹřƺƯ��Ɲźƈ���ŻŚǀě�ƹŹŶŞƃ�ƹ�ƶŬƳƺƿ�ƶƫŚƀƨƿ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��í�Śţ�æçŚƸƠƬƗ�ŶƃŹ�ƪƿřƹř�ƹ�ƂƿƹŹ�Żř�ƪŞƣ�ŢƃŚƧ�Żř�ŶƘŝ�Śƿ�ƹ�ŢƃŚƧ�Żř�ƪŞƣ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 10  g/kg                                             NOEL(2y) : 1 mg/kg daily 
  ADI: ---  mg/kg       Toxicity class WHO (a.i.) : U ;  EPA ( form.): IV��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                     > 2250 , > 5620                     mg/kg 
   LC50   for  fish: ( 96h)                                     >4/7                               mg/lit 
   EC50   for  daphnia: (48h)                              > 4/6                              mg/lit� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çè�é�êå���

šŚƔůǈƯ��

ƽřźŝ�ŶƃŚŝ�ƾưƳ�ƾưſ�ŚƸǀƷŚƯ����
�Żř�žěæåå�ŻƹŹ�êå���ŵƺƃ�ƾƯ�żǀƫƹŹŶǀƷ�ƥŚų�Źŵ�Ʊōó�ŶƃŚŝ�ƾƯ�ƩŚţźƬƧ�Ŷǀſř�Żř�ƪǀŤƯ�ƽŵ�ƦưƳ�šŹƺƈŝ�Ʈſ�Ʋƿř����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc � i.r � spectrophotometry  

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc���śō�Źŵ��gc�ŹƺŤƨţŵ�Śŝ�ECD���
� �

 



  ˻˹˿� �

�ƂƧ�ƞƬƗ��
�ƱƹŻř�ŶƿźƬƧ��

ŚƈŴƄƯ�ƹ�ƭŚƳ�š
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��chloridazon 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��pyridazinone��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H8 CLN3O( 221/6 )                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 80% W/W, DF 65% W/W ,  SC50% W/V                        

    ì��ƽŹŚŬţ�ƭŚƳ� - Pyramin                                                                                                    ( BASF 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƦǀưŤƀǀſ���ƾŝŚŴŤƳř�ƳŹřŵŻŚŝ��ƮŤƀǀſƺŤƟ�Źŵ�żŤƴſƺŤƟ�ƪưƗ�ƵŶII�ƹ�ƵŶƃ�śŸū�īźŝ�ƢƿźƏ�Żř�ľŚƘƿźſ�ƶƧ�

�ŶŝŚƿ�ƾƯ�ƩŚƤŤƳř�ƵŚǀĭ�ƽŚƸŤưƀƣ�ƭŚưţ�ƶŝ�žĜſ���
ç��ƝźƈƯ�ŵŹřƺƯ����Żř�ƪŞƣ�Śƿ�ŢƃŚƧ�Żř�ƪŞƣ���ƾŗƺŞƫ�ƹ�Ŷƴƣ�ŹŶƴƜģ�ƕŹřżƯ�Źŵ�ƶƫŚƀƨƿ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū

Ŷƴƣ�ŹŶƴƜģ�ƂƿƹŹ�Żř�ŶƘŝ�Śƿ�ƹ�ƂƿƹŹ�� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è�Ư�ŹřŶƤƯ�Ɲźƈ��DF %65����ƶƬůźƯ�Śţ�ŻźƷ�ƞƬƗ�ƱŵŻ�ƶƳřƺū�Żř�ƪŞƣé�ŹŶƴƜģ�ƾĭźŝ�é�Śţ�ê�Żř�ŶƘŝ���ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�

�ƹ�ƱŵŻ�ƶƳřƺūé�ŹŶƴƜģ�ƱŶƃ�ƾĭźŝ����ƱƹŻř�ŶƿźƬƧ���ƱƹŻř�ŶƿźƬƧ�Śƿ�ƹ�ƭŚƠƿŶƯ�ƲƟ���ƭŚƠƿŶƯ�Žŵ���ƭřŶƧ�źƷ�Żřé�Śƿ�ê�Śƿ�źŤǀƫ�
�ƭźĭƺƬǀƧ����
SC %5���ë��êŹŚŤƨƷ�Źŵ�źŤǀƫ���

��

�Ţǀưſ
ŶƳŚŤƀě�ƱřŹ��

 
  Acute oral LD50 for rats : 3830 mg/kg                                      NOEL : (2y) 16 mg/kg daily 
  ADI: 0/16  mg/kg         Toxicity class WHO (a.i.) : U ; EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        > 2000                             mg/kg 
   LC50   for  fish: ( 96 h )                              32 - 93                            mg/lit 
   EC50   for  daphnia: (48 h )                          132                               mg/lit 
  Not toxic to bees  LD 50 : ( 48 h )                > 200                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : R43 | N; R50 , R 53 

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì�ƹ�èå�í�ìè�ŢƣƺƯ�ŢŞŧ�DF%65�ŢƿŚƜƫ�ŶƿŶưţ�íê���çè�é�íçƯ�ŢŞŧ��ŢƣƺSC %50�šŶƯ�ƶŝ�è�ƩŚſ���

šŚƔůǈƯ��

şŵŚƯ�Żř�ƵŵŚƠŤſř�ƹ�ƵŶƴƴƧ�ƝźƈƯ�ƽřźŝ�źŤưƧ�šřźƐų�ƪǀƫŶŝ�Ʈſ�Ʋƿř�ƱƺǀƀƳŚĜſƺſ��ŶǀƠƯ�ŢƀƿŻ�ƎǀŰƯ�ƽřźŝ�źŤưƧ�ƵźŧŒƯ�
�ŶƃŚŝ�ƾƯ� 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc � i.r. spectrometry  

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�hplc�� �
 

��



  ˻˹̀� �

�ƂƧ�ƞƬƗ��
ƪƿĥŹŚěƹźě�ęƺƟŚƴƿŵƺƬƧ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��clodinafop propargyl 

ç��ŽǈƧ��herbicide��
è��Ƶƹźĭ��aryloxyphenoxypropionate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
��
��
 
��
��

( R ) � isomer��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C17 H13 CLFNO4 ( 349/8 )                                                                       

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 8% W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Topik                                                                                                   (Syngenta )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƮƿżƳōƺƧ�ƪǀŤſř�ƵŶƳŹřŵŻŚŝ���ƦǀưŤƀǀſ����ƾŝŚŴŤƳř�ƂƧ�ƞƬƗó�ō�ó����ŻǈǀƀƧƺŝźƧ�( Accase )�� �
ç��ƝźƈƯ�ŵŹřƺƯ�� ��ƭŶƴĭ�ƕŹřżƯ�ƶƫŚƀƨƿ�ƽŚƸĭźŝ�ƵŶǀƄƧ�ƶǀƬƗ���ƭŵ���ƾƷŚŝƹŹ�ƭŵ���ƮĤģ���ƞƬƗ�ƾƳƺų���ƾƄůƹ�ƝǇƺƿ

�ƦƿŹŚŝ�ƾƷŚŝƹŹ��šŹƺƈŝ�ƾƄƿƹŹ�žě����ŵƺƃ�ƽŹřŵŵƺų�ƺū�ƕŹřżƯ�Źŵ�Ʈſ�Ʋƿř�ƝźƈƯ�Żř���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�� ƝźƈƯ� ŹřŶƤƯ� �ë�å� Śţ�í�å� ƾƄƿƹŹ� ƶƬůźƯ� ƹ� ŻźƷ� ƞƬƗ� ƕƺƳ� ƶŝ� ƶūƺţ� Śŝ� ŹŚŤƨƷŹŵ� źŤǀƫ�� ŚƸƳō� �������������ƱŚƿŚě� Śţ� źŨƧřŶů
�ƾƳŻ�ƶŬƴě�����ŵƺƃ�ƭŚŬƳř�ƽŹƺŤƧřźţ�ŢƄě�ƽŚƷ�ƾƃŚĜưſ�ƹ�ŚưǀěřƺƷ�ƶƬǀſƺŝ�ƎƤƟ�ƾƃŚĜưſ���

��

�Ţǀưſ
ŶƳŚŤƀě�ƱřŹ��

 
  Acute oral LD50 for rats : 1392 ( male ) 2271 ( female )  mg/kg    NOEL ( 2y ) : 0/35  
mg/kg 
  ADI: 0/004  mg/kg         Toxicity class WHO (a.i.) : III                      ��

��������������������             ������������������������������������ 

ưſ�źƿŚſ�Ţǀ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                         1455 - > 2000                        mg/kg 
   LC50   for  fish:( 96 h )                                 0/39 � 0/46                           mg/lit 
   EC50   for  daphnia: ( 48 h )                              > 74                               mg/lit 
                Bees  LD 50 : ( 48 h )                              > 100                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : ( R 22 , R 43 )� �

ŚţŢŞŧ�ŲƿŹ��çí�î�ìè�ƶǀƫƹř�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íê���

šŚƔůǈƯ��
�ŶǀƴƧ�ƽŹřŵŵƺų�ƽŹƺţƺƯ�Śƿ�ƾŤſŵ�ƽŚƸƃŚĜưſ�Ǝſƺţ�ƂƧ�ƞƬƗ�Ʋƿř�ƝźƈƯ�Żř��

�ŵŹřŶƳ�řŹ�ƽŵŹƺƟƺţ�Śŝ�ƍǈŤųř�ŢǀƬŝŚƣ�Ʈſ�Ʋƿř���
�ƶūƺţ���ŶƃŚŝ�ƾƯ�ƥŚƳźƐų�ƱŚǀƷŚƯ�ƽřźŝ���

 
��



  ˻˹́� �

��
�ƂƧ�ƞƬƗ��
ŶǀƫřźǀěƺƬƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���clopyralid 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��pyridinecarboxylic acid���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
��
��
��
 
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C6 H3 CL2 NO2 ( 192 )                                                                           

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 30%   W/V ( acid equivalent )                                              

   ì��ƽŹŚŬţ�ƭŚƳ� - Lontrel *300                                                                         (Dow AgroSciences ) 

 � �
æ���źǀŧŀŚţ�ƵƺŰƳ���ƦǀưŤƀǀſ�ƂƧ�ƞƬƗƇ�ƶŝ�ƶƧ�ƾŝŚŴŤƳř�ƹ�śŸū�ƶƄƿŹ�ƹ�ŚƷ�īźŝ�ƢƿźƏ�Żř���ŵŹřŵ�ŵźŝŹŚƧ�ƾƄƿƹŹ�žě�šŹƺ

�ŶŝŚƿ�ƾƯ�ƖưŬţ�ƾưŤƀƿźƯ�ŢƟŚŝŹŵ�ƹ�ƵŵźƧ�ŢƧźů�ŚƷ�ŶƳƹō�Źŵƹ�ƵŶƃ����
ç��ƝźƈƯ�ŵŹřƺƯ����řżƬƧ�ƕŹřżƯ�ŻźƷ�ƽŚƷ�ƞƬƗ�ƩźŤƴƧ���ŚƷŶƴŝ�ŢƠƷ�ƹ�ƱŚƿźŤģ���ƶƴǀƯƺĮƫ���ƶŤƿŻƺĜưƧ����
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ë�å�Śţ�í�åŵ�źŤǀƫ��ŹŚŤƨƷŹŹ�žě�šŹƺƈŝ�ƾƄƿƹ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3738   mg/kg                                 NOEL ( 2y ) : 15  mg/kg ��
  ADI: 0/015  mg/kg   Toxicity class WHO (a.i.) : U  ;  EPA( form.) : IV                      ��

� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                         1465                            mg/kg 
   LC50   for  fish:( 96 h )                                 103/5                           mg/lit 
   EC50   for  daphnia:                                       225                           mg/lit 
   Non toxic to bees                                                               � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : Xi ; R 41 | N ; R 51 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æè�î�íê��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵ�ƪƣřŶůîê����
Źř�ƽřźŝ�Ʈſ�Ʋƿř�ŶƴƧ�ŵŚŬƿř�ƾŝō�ƽŚƷ�ƎǀŰƯ�Źŵ�šŶƯ�ƾƳǇƺƏ�źƌƯ�šřźŧř�Ţſř�ƲƨưƯ�ƹ�ŶƃŚŝ�ƾƯ�ƾưſ�ƾŝō�ƽŚƷ�ƭżǀƳŚĭ���

�ŵƺƃ�ƾƯ�ƶƋźƗ�ƲǀƯō�ƩƺƳŚţř�ƺƳƺƯ�ƦưƳ�šŹƺƇ�ƶŝ�Ʈſ�Ʋƿř���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc 



  ˻˹̂� �

 



  ˻˺˹� �

�ƂƧ�ƞƬƗ��
�ęƺƠƫřżǀŗƺƧó�ƪǀţř�ƾě���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��quizalofop � p � ethyl 

ç��ŽǈƧ��herbicide��
è��Ƶƹźĭ��aryloxyphenoxypropionate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H17 CLN2O4 ( 372/8)                                                                        

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 5%  W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Targa super                                                                                             (Nissan)   � �
æ��źǀŧŀŚţ�ƵƺŰƳ�� �ƬƗ�ƽƹŹ�ƹ�ŶŝŚƿ�ƾƯ�ƩŚƤŤƳř�ŚƷ�ŶƳƹō�ƪųřŵ�ƹ�ŵƺƃ�ƾƯ�śŸū�īźŝ�ŮƐſ�ƢƿźƏ�Żř�ƶƧ�ƦǀưŤƀǀſ�ƾƄƧ�ƞ

�Ţſř�ŹřŸĭ�źǀŧŀŚţ�ƾưŤƀƿźƯ�ƽŚƸŤƟŚŝ�� �
ç��ƝźƈƯ�ŵŹřƺƯ����ŶƴƣŹŶƴƜģ�ƕŹřżƯ�īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç��ê�æ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1210  mg/kg                            NOEL(90 d ) : 7/7  mg/kg dialy��
  ADI: 0/01 mg/kg     Toxicity class WHO( a.i.) :              ; EPA ( form.): III��

��������������� �
�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                           > 2000                       mg/kg 
   LC50   for  fish: ( 96 h )                                  > 0/5                         mg/kg 
   EC50   for  daphnia: ( 48 h )                           0/29                          mg/kg        � �

�šǈưū�ƹ�ƮŗǈƗ
Ɛų�źEC�� �

 

ŢŞŧ�ŲƿŹŚţ��ì�î�ìî����ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ���ŢƿŚƜƫ�ŶƿŶưţíê���

šŚƔůǈƯ��

 
�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîì����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƁƹŹ��glc 

� �
��



  ˻˺˺� �

�ƂƧ�ƞƬƗ��
�ƪƿŹƺƠţ�ƾě�ęƺƟƺƫřżǀŗƺƬƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��quizalofop � p � tefuryl 

ç��ŽǈƧ��herbicide 

è�ĭ�Ƶƹź��aryloxy phenoxy propionate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���

� ���
��
 
��
 
��
��
 
 
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C22 H2 CLN2O5                                                                                       

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 40%  W/V                                                                              

   ì��ƽŹŚŬţ�ƭŚƳ� - Pantera                                                                                            ( Krampton)   � �
æ��źǀŧŀŚţ� ƵƺŰƳ�� �ū�ŢǀƇŚų� Śŝ�ƦǀưŤƀǀſ�ƞƬƗŸźƏ� Żř�ś�Źŵ�ƶƧ� ƵŚǀĭ� Źŵ�ƾƿŚŬŝŚū� źŧř� ƹ�īźŝ�Ƣƿphloem , xylem�

�ŶŝŚƿ�ƾƯ�ƖưŬţ�ƦǀţŚưŤƀƿźƯ�ŢƟŚŝ�Źŵ�ƹ�ƵŵźƧ�ŢƧźů������
ç��ƝźƈƯ�ŵŹřƺƯ����īźŝ�ƥŻŚƳ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ���ƶƫŚſ�Ŷƴģ�ƹ�ƶƫŚƀƨƿ��ƶŞƴě�ƕŹřżƯ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��èŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1012   mg/kg                                 NOEL ( 2y ) : 1/3  mg/kg daily 
  ADI: 0/01  mg/kg   Toxicity class WHO (a.i.) : II  ;  EPA( form.) : III                      ��

 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                        > 2150                         mg/kg 
   LC50   for  fish:( 96 h )                                > 0/5                           mg/lit 
   LC50   for  daphnia: ( 48 h )                       > 0/29                         mg/lit 
   LD 50 for bee  :                                            > 100                           microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

  EC classification : R 68| R 61 | R 62 | Xn ; R 22 , R 48/22 | N: R 50 , R 53 ��
��

ŢŞŧ�ŲƿŹŚţ��î�é�íç�šŶƯ�ƶŝ�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ���

šŚƔůǈƯ���ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc  

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�� �
 
  
 



  ˻˺˻� �

�ƂƧ�ƞƬƗ��
�ƭƺǀƳƺƯō�ŢƴǀſƺƟƺƬĭ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��glufosinate - ammonium 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��phosphinic acid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
 
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H15 N2O4 P ( 198/2 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 20% W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Basta                                                                                  ( Bayer CropScience ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƾſŚưţ�ŚţƺƬĭ�ƵŶƳŹřŵŻŚŝ����ƦǀưŤƀǀſ�źŧř�ƾưƧ�Śŝ�ƾŝŚŴŤƳř�źǀƛ�Ưƴǀſ�ƲǀŤ�żŤƴſƺŤƟ�ƖƳŚƯ�ƹ�ŻŚŤ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƵƺǀƯ�šŚƛŚŝ�ŻźƷ�ƽŚƸƠƬƗ�ƩźŤƴƧ�ŢƸū���ƾƄƿƹŹ�Ƃǀě���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�Śţ�æå�Ʊō�ƾƄƿƹŹ�ƶƬůźƯ�ƹ�ŻźƷ�ƞƬƗ�ƕƺƳ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 2000  mg/kg                                     NOEL( 2y) : 2 mg/kg daily 
  ADI: 0/02 mg/kg           Toxicity class WHO (a.i.) : III  ; EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                       > 5000                             mg/kg 
   LC50   for  fish: ( 96 h )                         710 - > 1000                          mg/lit 
   LC50   for  daphnia:                                560 � 1000                          mg/lit 
   Not hazardous  to bees  LD 50 :                 > 100                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xn ; R 22 

ŢŞŧ�ŲƿŹŚţ��æé�î�ìè�ƶǀƫƹř�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íê���

šŚƔůǈƯ��

��
�ŵƺƃ�ƽŹřŵŵƺų�ƩŚſ�Ʀƿ�Żř�źŤưƧ�ƱŚŤųŹŵ�Źŵ�Ʊō�ƝźƈƯ�Żř���Źŵ�ƝźƈƯ�Żř�ƾĭŵźŝŵŚŝ�Żř�ƾƃŚƳ�šřźŧř�Żř�ƽźǀĭƺƬū�ƽřźŝ

�ŵƺƃ�ƽŹřŵŵƺų�Ʊřƺū�ƱŚŤųŹŵ�šŹƹŚŬƯ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�Żř�ŶƘŝ�derivatisation��
 



  ˻˺˼� �

 
�ƂƧ�ƞƬƗ��

�ŢƿŻƺƠǀƬĭ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��glyphosate � isopropylammonium  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��glycine derivative��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C6 H17 N2 O5 P ( 228/2 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 41% W/W     (acid equivalent )                                            

   ì��ƽŹŚŬţ�ƭŚƳ� - Roundup                                                                                            ( Monsanto ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƶƬųřŶƯ�ƹ�ƵŚǀĭ�ƾưƿżƳō�ƽŚƸưŤƀǀſ�źŝ�źŧŒƯ���ƵŚǀĭ�īźŝ�ƹ�űŚƃ�ƢƿźƏ�Żř�śŸū���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř�źǀƛ

�ƶƴǀƯō�ƽŚƷŶǀſř�żŤƴſ�Źŵ���żŤƴſ�ƵŶƳŹřŵŻŚŝEPSPS ��� �
ç��ƝźƈƯ�ŵŹřƺƯ���Ƴ�ƹ�ƵƺǀƯ�ƱŚŤųŹŵ�ƾưŗřŵ�ƹ�ƶƫŚƀƨƿ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū�źƨƄǀ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ� ŹřŶƤƯ� �� ƵƺǀƯ�ƱŚŤųŹŵ� ŻźƷ�ƽŚƸƠƬƗ� Śŝ� ƵŻŹŚŞƯ�ŢƸūé� Śţ�æç�źŨƧřŶů�ƱŚƯŻ� Źŵ� ŻźƷ�ƞƬƗ�ƕƺƳ� ƶŝ� ƶŤƀŝ� źŤǀƫ�
� ŻźƷ�ƞƬƗ�ŢǀƫŚƘƟ� ��ƾƷŶƬĭ� �ó�ƩƺƬŰƯ�źƨƄǀƳ�ƕŹřżƯ�ŻźƷ�ƽŚƸƠƬƗ� Śŝ� ƵŻŹŚŞƯ�ŢƸū�æ� Śţ�ç�ŚƸƠƬƗ�ƂƿƹŹ�Żř�ŶƘŝ�ŶƇŹŵ�
�ƽř�ƶƨƫ�šŹƺƈŝ��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                                             NOEL : --- mg/kg�
  ADI: 0/3 mg/kg         Toxicity class WHO (a.i.) : U   ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      ---                                  mg/kg 
   LC50   for  fish: (96h)                               > 1000                              mg/lit 
   EC50   for  daphnia:   (48h )                      930                               mg/lit 
               Bees  LD 50 :                                     ---                               microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çê�ç�êë��

šŚƔůǈƯ��

�ƮǀƳƺƯō�ƪǀěƹźěƹżƿř�ŢƿŻƺƠǀƬĭ�šŹƺƈŝ�Ʈſ�ƲƿřC6 H17 N2 O5 P�Ţſř����
ƱŚŤųŹŵ�ƶƴţ�ƹ�īźŝ�ƹ�űŚƃ�ƽƹŹ�źŝ�ƲŤŴƿŹ�Żř�ŵƺƃ�ƽŹřŵŵƺų�Ʊřƺū����

�ŶƷŵ�ƾƯ�ƂƷŚƧ� řŹ�ƝźƈƯ�ƱřżǀƯ�ƭƺǀƳƺƯō�šŚƠƫƺſ� Śƿ�Ţǀĭ�ƽźƟ� Śŝ�ƍǈŤųř� ��ê�å� Śƿ� ƹ�Ţǀĭ�ƽźƟ�ŶƇŹŵ�ç���šŚƠƫƺſ
�ƭƺǀƳƺƯō� 

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�Śƿ�hplc��
��
 



  ˻˺˽� �

�ƂƧ�ƞƬƗ��
�ƱƹŹƺƴǀƫ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��linuron  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��urea���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H10 CL2 N2 O2 ( 249/1 )                                                                    

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 50%W/W ,  SC 45%W/V                                                    

     ì��ƽŹŚŬţ�ƭŚƳ� - Afalon                                                                                ( Bayer CropScience 

)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ������ƦǀưŤƀǀſ���ƾŝŚŴŤƳř�ƾſŚưţ�ŢǀƇŚų�ƽŹřŶƤƯ�ƹ�ƾŗŚƤŝř�ŢǀƇŚų�Śŝ�ƶƧƟ�ƪưƗ�ƖƳŚƯ�żŤƴſƺŤ�ƹ�ƵŶƃ�ƵŚǀĭ

�ƵŵŚƠŤſř�ƪŝŚƣ��ƵŚǀĭ�īźŝ�ƹ�űŚƃ�ƽƹŹ�źŝ�ƹ�ƥŚųŹŵ�ŶƃŚŝ�ƾƯ���
ç��ƝźƈƯ�ŵŹřƺƯ����ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū���īźŝ�ƲƸě�ƹ�īźŝ�ƵŶǀƄƧ���ŪƿƺƷó�šŹŷ�ó�ƾƴǀƯŻ�Ŝǀſ�ó�Śƿƺſ�ƹ�ƶŞƴě����źƨƄǀƳ�

�Ʈƿŵ�ŽŶƗ�ƕŹřżƯ�ƹ�Ʈƿŵ�ŵƺŴƳ�ƕŹřżƯ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ����
�ŪƿƺƷ�ƕŹřżƯ��ê�çǀƫ�ƾƄƿƹŹ�Ƃǀě�ŹŚŤƨƷ�Źŵ�źŤ��
�šŹŷ�ƕŹřżƯ���ƱƹŹƺƴǀƫêå��WP�ç�Śţ�é�ƾƄƿƹŹ�Ƃǀě�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ���

�ƾƴǀƯŻ�Ŝǀſ�ƕŹřżƯ���Śƿƺſ�ƹ�ƶŞƴě���ƱƹŹƺƴǀƫêå��WP��ç�Śţ�ë�ƾƄƿƹŹ�Ƃǀě�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ���
�źƨƄǀƳ��ƕŹřżƯ��ç�Śţ�ë�ƥŚų�Śŝ�ƍƺƬŴƯ�ƹ�ŢƃŚƧ�Żř�ƪŞƣ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ���

�Ʈƿŵ�ŵƺŴƳ�ƕŹřżƯ��Źƺƴǀƫ�Ʊéê��SC���ç�ƥŚų�Śŝ�ƍƺƬŴƯ�ƹ�ŢƃŚƧ�Żř�ƪŞƣ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
�Ʈƿŵ�ŽŶƗ�ƕŹřżƯ���ƱŹƺƴǀƫéê��SC���ê�æƥŚų�Śŝ�ƍƺƬŴƯ�ƹ�ŢƃŚƧ�Żř�ƪŞƣ�ŹŚŤƨƷ�Źŵ�źŤǀƫ��� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1500 - 4000  mg/kg                                             NOEL : 125  
mg/kg 
  ADI: 0/008 mg/kg     Toxicity class WHO (a.i.) : U ;  EPA ( form.): III��

��������������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                      940  > 5000                           mg/kg 
   LC50   for  fish: ( 96h)                               0/89 � 3/15                           mg/lit 
   EC50   for  daphnia:  (48h)                       0/12 � 0/75                            mg/lit 
   LD 50 for bees :                                             > 1600                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : R 40 | Xn ; R 22 , R 48/22 | N; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��
êå��WP���æ�æå�éì���45��SC���æ�î�ìí�ŵƺŴƳ�ƕŹřżƯ�Źŵ�ƩŚſ�ƶſ�šŶưŝ�ó�ææ�ææ�ìí��ŽŶƗ�ƕŹřżƯ�Źŵ�ƩŚſ�ƶſ�šŶưŝ�

�ŢƿŚƜƫ�ŶƿŶưţíì���

šŚƔůǈƯ��

ŵ�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹîé����
�ŵƺưƳ�ƶūƺţ�ƽŶƘŝ�ƩƺƈŰƯ�ŢǀſŚƀů�ƱřżǀƯ�ƶŝ�ŶƿŚŝ�ƹ�Ţſř�ƥŚųŹŵ�ƾĭŶƳŚưǀƣŚŝ�ƽřŹřŵ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��tlc - hplc - Colorimetry 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc � hplc�ó�ƶƬǀſƺŝ�śō�Źŵ�Lc�Śŝ�U.V detection 



  ˻˺˾� �

�ƂƧ�ƞƬƗ��
ƱƹźŤǀƯŚŤƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ��ƭŚƳ��ƾƯƺưƗ��metamitron 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��1 , 2 � 4 - triazinone���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
���
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H 10 N4 O ( 202/2 )                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 70% W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Goltix                                                                             ( Bayer CropScience )     � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŤƳř��ƮŤƀǀſƺŤƟ�Źŵ�żŤƴſƺŤƟ�ƪưƗ�ƖƳŚƯ���ƦǀưŤƀǀſ���ƾŝŚŴII� �
ç��ƝźƈƯ�ŵŹřƺƯ���Ŷƴƣ�ŹŶƴƜģ�īźŝ�ƲƸě�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��è�Ŷƴƣ�ŹŶƴƜģ�ƱŵŻ�ƶƳřƺū�Żř�ƪŞƣ�ƹ�ŢƃŚƧ�Żř�ŶƘŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for ratss : 2000  mg/kg                                     NOEL (2y) : 250  mg/kg 
  ADI: 0/13  mg/kg        Toxicity class WHO (a.i.) : III  ;  EPA ( form.): III��

 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                    1875 � 1930                           mg/kg 
   LC50   for  fish: (96h)                               326 - 443                             mg/lit 
   EC50   for  daphnia:  (48h)                     101/7 - 206                             mg/lit 
   Not toxic to bees   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xn ; R 22 | N ; R 50 , R 53 � �

ŢŞŧ�ŲƿŹŚţ��æí�í�ëå��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůíê����
�ƶŝƺƈƯ�ŽŚſř�źŝæì�ê�íé�Żř�ŜǀƧźţ�ƱƺǀſǇƺƯźƟ�šŀŚǀƷ�WP %70�ƶŝ�SC %70 �ŢƟŚƿ�źǀǀƜţ�����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��i.r. spectroscopy - hplc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�óƥŚų�Źŵ���hplc��
� �

 



  ˻˺˿� �

�ƂƧ�ƞƬƗ��
ƲƿŻƺŝ�ƽźŤƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��metribuzin  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��1 , 2 � 4 - triazinone���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C8 H14 N4 OS ( 214/3 )                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - DF 75% , WP 70%                                                                     

 ì��ƽŹŚŬţ�ƭŚƳ� - Lexone , Sencor                                                                (  Bayer CropScience ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƦǀưŤƀǀſ���ƾŝŚŴŤƳř���ƮŤƀǀſƺŤƟ�ŹŵżŤƴſƺŤƟ�ƪưƗ�ƖƳŚƯ�II� �
ç��ƝźƈƯ�ŵŹřƺƯ����ƾƴǀƯŻ�Ŝǀſ�ƹ�Śƿƺſ�ƕŹřżƯ�Źŵ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū��

�������������������������������ŚƸĭźŝ�ƵŶǀƄƧ�Żř�ƽŵřŶƘţ�ƹ��ŚƸĭźŝ�ƲƸě�ŜƬƛř��� �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ƬƗ�ƽřźŝ�Śƿƺſ�ŻźƷ�ƽŚƸƠëåå�ƲƿŻƺŝ�ƽźŤƯ�ƭźĭ�WP %70�ƲǀƫřŹƺƬƟ�ƽźţ�Śŝ�ƍƺƬŴƯ���ƥŚų�Śŝ�ƍƺƬŴƯ�

�Ʊřżǀưŝç�Ʊřżǀưŝ�ƲǀƫřŹƺƬƟ�ƩŚţř�Śƿ�ƹ�źŤǀƫ�è�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ó�ƾƴǀƯŻ�Ŝǀſ�ŻźƷ�ƽŚƸƠƬƗ�ƽřźŝ�ìê�å�Śţ�æ�ƭźĭƺƬǀƧ�WP�Śƿ�
DF �Śţ�ƱŵŻ�ƶƳřƺū�Żř�ƪŞƣ�Żř�ç�Śţ�é�ŚƸƠƬƗ�ƱŶƃ�ƾĭźŝ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for ratss : 510 ( male) , 322 ( female )  mg/kg        NOEL ( 2y) : 100  
mg/kg 
  ADI: 0/013  mg/kg     Toxicity class WHO (a.i.) : II  ;  EPA ( form.): III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      168 - 680                             mg/kg 
   LC50   for  fish: ( 96h)                              64 � 141/6                            mg/lit 
   EC50   for  daphnia:                                  4/5 - 35                              mg/lit 
   LD 50 for bees  :                                             35                                   microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : R 22| N ; R 50 , R 53 
� �

ŢŞŧ�ŲƿŹŚţ��ìå�WP ���çå�é�êê�ƹ�ìê��DF���æè�æç�ëî�ŢƣƺƯ�ŢŞŧ�ó�ŶƿŶưţ��ŢƿŚƜƫíì����

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůíå����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc �ŹƺŤƨţŵ�Śŝ�i.r. spectrometry - FID 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc���
� �

 



  ˻˺̀� �

�ƂƧ�ƞƬƗ��
ŢǀƴǀƫƺƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��molinate 

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��thiocarbamate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C9 H17 NOS ( 187/3 )                                                                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�                                    �gæçå�ŹŶƴŤƀƧř���  - G10% ,  EC71% ,  EC 

71% ì�ƽŹŚŬţ�ƭŚƳ�� -  Ordram , Ordram Super                                                                     ( 

Zeneca )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾŝźģ�żŤƴſ�ƵŶƳŹřŵŻŚŝ��ƱŵŻ�ƶƳřƺū�ƖƳŚƯ���ƦǀưŤƀǀſ���ƾŝŚŴŤƳř� �
ç��ƝźƈƯ�ŵŹřƺƯ����ƝƹŹƺſ�Śŝ�ƵŻŹŚŞƯ�ŢƸū���īźŝ�ƵŶǀƄƧ��żų�Źŵ�ŪƳźŝ�ƕŹřżƯ�Źŵ�ƾŗŚƄƳ�ƹ�ƮǀƤŤƀƯ�ŢƄƧ�ƶƳř��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�Śţ�ë�Żř�ƪŞƣ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ç�ƶƳřżų�Źŵ�ŹŸŝ�ŢƄƧ�Żř�ƪŞƣ�ƹ�ƝƹŹƺſ�ƱŶƃ�ƾĭźŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for ratss : : 369 ( male) , 450 ( female )  mg/kg          NOEL(2y) : 8  mg/kg 
  ADI: ---  mg/kg          Toxicity class WHO (a.i.) : II  ;  EPA ( form.): IV��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      13000                             mg/kg 
   LC50   for  fish:                                       13 - 30                             mg/lit 

� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
   EC classification : Xn ; R 22 

� �

ŢŞŧ�ŲƿŹŚţ��è�æå�éî�ƹ�æ�ææ�ëé�źěƺſ�ƭřŹŵŹř���

šŚƔůǈƯ��

��
�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîê����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�Colorimetry - ��
� �



  ˻˺́� �

�ƂƧ�ƞƬƗ��
�ƾě�ęƹźěƺƨƯ���ƾě�ęƹźěƹźƬƨƿŵ��MCPA 

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��mecoprop � p + dichlorprop � p + MCPA  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ�phenoxy carboxylic acid��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
 
 
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H 11 CLO3( 214/6 ) + C9 H8 CL2O2( 235/1 ) + C9 H9 CLO3 ( 200/6 )  

   ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 60% W/V                                                                              

     
gr/lit Mecoprop � p- DMA � salt �æêì�ƆƫŚų�ƩŵŚƘƯ�������gr/lit Mecoprop � p �æèå��������������ƪƯŚƃ�������
gr/litDichlorop � p � DMA � salt �èìå�ƆƫŚų�ƩŵŚƘƯ�������gr/lit Dichlorprop- p �èæå���

gr/lit MCPA � DMA � salt�æîë�ƆƫŚų��ƩŵŚƘƯ����������������������gr/lit MCPA�æëå���
 ì��ƽŹŚŬţ�ƭŚƳ� )�BASF��(�                                                �����������������������                 ��Duplosan super��� � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾŝŚŴŤƳř��ƾƳƺƯŹƺƷ�ƂƧ�ƞƬƗ��ƹ�śŸū�īźŝ�ƢƿźƏ�Żř�ƶƧ�ƦǀưŤƀǀſ�ƢƿźƏ�Żřtranslocation �ƶƄƿŹ�ƶŝ�

�ŶŝŚƿ�ƾƯ�ƩŚƤŤƳř���
ç��ƝźƈƯ�ŵŹřƺƯ���ƭŶƴĭ�īźŝ�ƲƸě�ŻźƷ�ƽŚƷ�ƞƬƗ�ƶǀƬƗ�ƵŻŹŚŞƯ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�çŹŚŤƨƷ�Źŵ�źŤǀƫ���
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��

   Mecoprop � p  : Acute oral LD50 : 1050  mg/kg                           
                                                   

   Dichloroprop � p :  Acute oral LD50 : 825 � 1470   mg/kg        
                                                  

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

         Mecoprop � p  ��
  Acute oral  LD50   for  birds :                             500                               mg/kg 
  Acute oral LC50   for  fish:( 96h )                     150-220                          mg/lit 
  Acute oral EC50   for  daphnia: ( 48 h )           > 100                               mg/lit 
  Acute oral  LD 50 for bees : Non - toxic to honey bees LD 50  > 100     microg/bee                            
            Dichlorprop � p  �
  Acute oral  LD50   for  birds :                          200 - 500                          mg/kg 
  Acute oral LC50   for  fish:( 96h )                     100- 200                           mg/lit 
  Acute oral EC50   for  daphnia: ( 48 h )           > 800                              mg/lit 
  Acute oral  LD 50 for bees :  Non - toxic to honey bees LD 50  ( 48 h) > 25     microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

� �

ŢŞŧ�ŲƿŹŚţ��çå�æç�íå�ŢƿŚƜƫ�ŶƿŶưţ�ŢƣƺƯ�ŢŞŧ�íë�� �

šŚƔůǈƯ��
ūƺƯ�Ʈſ�ŜǀƧźţ�Źŵ�ƭƺǀƳƺƯō�ƪǀŤƯ�ƽŵ�ƦưƳ�šŹƺƈŝ�ŚƷŶǀſř�Ʋƿř�ŶƴƃŚŝ�ƾƯ�ŵƺ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��rp hplc  

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ� �gc - ms� �
 

�ƂƧ�ƞƬƗ��



  ˻˺̂� �

�ƱƹŹƺƠƫƺſƺƨǀƳ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��nicosulfuron  

ç��ŽǈƧ��herbicide��
è��Ƶƹźĭ��sulfonyl urea���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C15 H18 N6O6S( 410/4 )                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SC 4%   W/V                                                                              

 ì��ƽŹŚŬţ�ƭŚƳ� - Cruz                                                                                                 ( Biesterfeld )   

æ��źǀŧŀŚţ� ƵƺŰƳ�� ��ƾŝŚŴŤƳř�ƂƧ�ƞƬƗó�ƶƧ� ƵŚǀĭ� Źŵ�ƾƿŚŬŝŚū� źŧř� ƹ�ƶƄƿŹ� ƹ�īźŝ�ƢƿźƏ�Żř�śŸū�ŢǀƇŚų� Śŝ�ƦǀưŤƀǀſ�
�ƾŝƺģ�ƽŚƷŶƳƹōóƾƯ�ƖưŬţ�ƦǀţŚưŤƀƿźƯ�ŢƟŚŝ�Źŵ�ƹ�ƵŵźƧ�ŢƧźů�Ƃƨŝō��ŶŝŚƿ���

ç��ƝźƈƯ�ŵŹřƺƯ����ƕŹřżƯ�īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗšŹŷƽř�ƶƳřŵ����
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�ŚƷ�ƂƧ�ƞƬƗ�źƿŚſ�Śŝ�śƹŚƴţ�Źŵ�ƾƄƿƹŹ�žě�šŹƺƈŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 5000  mg/kg                            NOEL(28 d ) : 30  mg/kg diet��
  ADI:             mg/kg     Toxicity class WHO( a.i.) : U             ; EPA ( form.): IV��

��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

   LD50   for  birds :                                           > 2250                       mg/kg 
   LC50   for  fish: ( 96 h )                                  > 1000                         mg/lit 
   EC50   for  daphnia: ( 48 h )                           > 1000                        mg/kg  ��
   LC 50 for bees                                                   > 20                         microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��æé�æç�íê�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ���

šŚƔůǈƯ��

 
�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîê����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc�ŹƺŤƨţŵ�Śŝ�UV 

�ƵŶƳŚưǀƣŚŝ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FPD���
� �

��



  ˻˻˹� �

�ƂƧ�ƞƬƗ��
ƪǀţƺţř�ęƺƟ�ƾƀƧƺƫŚƷ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ��Ƴ��ƾƯƺưƗ�ƭŚ�haloxyfop etotyl  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ��aryloxyphenoxy propionate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H19 CLF3 NO5 ( 433/8 )                                                                   

 ë�ř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿ�  - EC 12/5%  W/V                                                                          

 ì��ƽŹŚŬţ�ƭŚƳ� -  Gallant                                                                                 ( Dow AgroScience ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƾưŤƀƿźƯ�ƽŚƸŤƟŚŝ�ŶƃŹ�ƖƳŚƯ���ƾŝŚŴŤƳř�ó�ƮƿżƳōƺƧ�ƪǀŤſř�ƵŶƳŹřŵŻŚŝ�ó�ō�ó�ŻǈǀƀƧƺŝźƧ�( Accase ) 

ç��ƝźƈƯ�ŵŹřƺƯ����Ŷƴƣ�ŹŶƴƜģ�ƾưŗřŵ�ƹ�ƶƫŚƀƨƿ�īźŝ�ƵŶǀƄƧ�ŻźƷ�ƽŚƸƠƬƗ�Śŝ�ƵŻŹŚŞƯ�ŢƸū��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ç�ƭŚĮƴƷ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�è�Śţ�ê�ƞƬƗ�ƱŶƃ�ƾĭźŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 531 ( male) , 518 ( female )   mg/kg     NOEL : 0/065  mg/kg 
daily 
  ADI: 0/0003  mg/kg        Toxicity class WHO (a.i.) : II ;  EPA ( form.): --- ��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                > 2150 ,  > 5620                           mg/kg 
   LC50   for  fish: ( 96 h )                         0/28 � 1/18                                mg/lit 
   EC50   for  daphnia: ( 48 h )                      4/64                                     mg/lit 
   LD 50 for bees  : ( 48 h )                            > 100                                     microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xn ; R 22 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��æî�í�ëê���ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�ç�ææ�ëí�ŶƿŶưţ�ç���ƩŚſ�ê�æç�ìå�Ʈŗřŵ�� �

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

�ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc� 

� �
 



  ˻˻˺� �

�ƂƧ�ƞƬƗ��
�ęƺƟ�ƾƀƧƺƫŚƷŹō�ƪǀŤƯ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��haloxyfop � R methyl ester  

ç��ŽǈƧ��herbicide 

è��Ƶƹźĭ���aryloxyphenoxypropionate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
��
��

( R ) � isomer of haloxy fop - methy��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C16 H13 F3 CLNO4 ( 375/7 )                                                                   

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - EC 10/8%  W/W                                                                          

  ì��ƽŹŚŬţ�ƭŚƳ� - Gallant Super                                                                       ( Dow AgroScience ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾưŤƀƿźƯ�ƽŚƸŤƟ�Śŝ�ŶƃŹ�ƖƳŚƯ���ƾŝŚŴŤƳř- �ƮƿżƳōƺƧ�ƪǀŤſř�ƵŶƳŹřŵŻŚŝó�ō�ó�ŻǈǀƀƧƺŝźƧ�( Accase )� �
ç��ƝźƈƯ�ŵŹřƺƯ����ŻŚǀě�ƹ��Ŷƴƣ�ŹŶƴƜģ�ƕŹřżƯ�Źŵ�īźŝ�ƥŻŚƳ�ŻźƷ�ƽŚƸƠƬƗ�ƶǀƬƗ��

řżƬƧ�īźŝ�ƦƿŹŚŝ�ŻźƷ�ƽŚƸƠƬƗ�ƩźŤƴƧ����������������������������� � �ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���Ŷƴƣ�ŹŶƴƜģ��ìê�å�Śţ�æ�ŹŚŤƨƷ�Źŵ�źŤǀƫ����ë�å�Śţ�ìê�å�ŻźƷ�ƞƬƗ�ƕƺƳ�ƶŝ�ƶŤƀŝ�ŹŚŤƨƷ�Źŵ�źŤǀƫ����ƶƫŚƀƨƿ

�ƾưŗřŵ�Śƿ��ƃ�ƹ�ŻŚǀě�ƕŹřżƯ�Źŵ�ƾĭŵƺƫō�šŶ��
�řżƬƧ���ì�å�ó�ê�åŹŚŤƨƷ�Źŵ�źŤǀƫ�� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 300 ( male) ,623 ( female ) mg/kg NOEL (2y) : 0/065  mg/kg 
daily 
  ADI: 0/0003 mg/kg                                        ��

�������������������� 

�Ţǀưſ�źƿŚſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      1159                              mg/kg 
   LC50   for  fish: ( 96 h )                              0/7                               mg/lit 
   EC50   for  daphnia: ( 48 h )                     6/12                              mg/lit 
   LD 50 for bess : ( 48 h )                             > 100                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xn ; R 22 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��
çè�æ�ìíƯ�ƶŝ�ŢŞŧ��šŶè�ƩŚſ�ó�ææ�ì�ìî�ŻŚǀě�ƕŹřżƯ�Źŵ�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì���
ç�ë�íè�ƩŚſ�ƶſ�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ����řżƬƧ���

šŚƔůǈƯ��
��

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�� �
 

 �ƂƧ�ƞƬƗ��



  ˻˻˻� �

ƿ�ƪǀŤƯ�ƱƹŹƺƠƫƺſƹŶ���ƪǀŤƯ�ƱƹŹƺƠƫƺſƹżƯ���ƪǀţř�ƽŵźƿŚě�ƲƠƯ�ƵŶƴƴƧ�Ʋưƿř��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��iodosulfuron � methyl � sodium + mesosulfuron � methyl + mefen pyr � diethyl  

ç��ŽǈƧ�+ safener�herbicide 

è��Ƶƹźĭ���sulfonyl urea + safener��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C14 H13 IN5 NaO6 S ( 529/2 ) , C17 H21 N5 O9 S2 ( 503/5 )                 

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WG 6% W/W ( 30 + 30 + 90 gr/kg )                                         

    ì��ƽŹŚŬţ�ƭŚƳ� - Chevalier                                                                            ( Bayer CropScience 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƵŚǀĭ�ƶƄƿŹ�ƹ�ƩƺƬſ�ƮǀƀƤţ�ƶŬǀŤƳ�Źŵ�ƹ�Ʋǀſƺƫƹżƿř�ƹ�Ʋǀƫřƹ�ƽŚƷŶǀſřƺƴǀƯō�żŤƴſ�Żř�ƶƧ�ƾŝŚŴŤƳř�ƂƧ�ƞƬƗ

�ŶƴƧ�ƾƯ�ƽźǀĭƺƬū��( ALS ,AHAS inhibitor ) 

ç��ƝźƈƯ�ŵŹřƺƯ���ƭŶƴĭ�īźŝ�ƦƿŹŚŝ�ƹ�īźŝ�ƲƸě�ŻźƷ�ƽŚƷ�ƞƬƗ�Żř�ƽř�ƵŹŚě�ƩźŤƴƧ���
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�ƤƯ�ƝźƈƯ�ŹřŶ��350 �ƵřźưƷ�ƭźĭ�ç�Śƿ�ƹ�ƲƛƹŹ�ŹřżƷ�Źŵ�éååŹŚŤƨƷ�Źŵ�ƭźĭ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

�śŚŤƧŹŵ�ƵźŧŒƯ�ŵřƺƯ�ƶŝpesticide Manual�ŵƺƃ�ƶƘūřźƯ���
  Acute oral LD50 for rats : > 2000   mg/kg                                

��������������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                                                            mg/kg 
   LC50   for  fish: ( 96 h )                              7/5                               mg/lit 
   EC50   for  daphnia: ( 48 h )                     13/1                               mg/lit 
   LD 50 : ( 48 h )                                         > 126/8                           microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xi ; R 41 | R 52 , R 53  

ŢŞŧ�ŲƿŹŚţ��ì�æå�íè�šŶƯ�ƶŝ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ���

ůǈƯšŚƔ��

�ƪƯŚƃ�Ʈſ�Ʋƿřgr/kg�èå���è�����ƮƿŶſ�ƪǀŤƯ�ƱƹŹƺƠƫƺſƹŶƿ��gr/kg�èå���è�����ƹ�ƪǀŤƯ�ƱƹŹƺƠƫƺſƹżƯgr/kg�îå��������
��î�����Ţſř�ƪǀţř�ƽŵźƿŚě�ƲƠƯ�ƽ�ƵŶƴƴƧ�Ʋưƿř���

�ƮƿŶſ�ƪǀŤƯ�ƱƹŹƺƠƫƺſ�ƹŶƿ�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůíì��( BP )��
�ƪǀŤƯ�ƱƹŹƺƠƫƺſƹżƯ�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîè��( BP )��

�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůsafener�ƪǀţř�ƽŵźƿŚě�ƲƠƯ�îå��( BP )�� �
 



  ˻˻˼� �

��ƂƧ�ƱƹżƬů��
ŶƿŚƷŶƫŚŤƯ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��metaldehyde 

ç��ŽǈƧ��molluscicide 

è��Ƶƹźĭ����
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C8 H16 O4 ( 176/2 )                                                                                 

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - P 60% ,  P 50% ,  B 6% ,  B 5%                                                

      ì��ƽŹŚŬţ�ƭŚƳ� - Metalan  G                                                                                                           

     � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ƂƧ�ƱƹżƬů��
ç��ƝźƈƯ�ŵŹřƺƯ����šŚŞƧźƯ�ƽŚƸƳƹżƬůó�ƾƫƺŤƠƯ�ƭźƧ�ó�ŚƸƧŵŻŶŝō�ó�Ʊƺţƺţ�ƽŚƸŝřŹ�ƹ�ŚƸƳƹżƬů�ó�ƽżŞſ�ƽŚƸŝřŹ�ƹ�ŚƸƳƹżƬů�

�ƾƬĮƴū�ŹŚŬƃř�ƹ�żǀƫŚū�ƹ�ƾƠǀƇ�ƹ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�ƤƯ�ƝźƈƯ�ŹřŶ���šŚŞƧźƯçå�Śţ�çê�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�ó�ƾƬĮƴū�ŹŚŬƃř�ƹ�żǀƫŚū�ƹ�ƽżŞſ�çå�Śţ�çê�ƶưƘƏ�ƭźĭƺƬǀƧ�ë��
�ŹŚŤƨƷŹŵ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 283  mg/kg                                              
  ADI: 0/025  mg/kg        Toxicity class WHO (a.i.) : II  ;  EPA ( form.): III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                       170                             mg/kg 
   LC50   for  fish:                                           ---                             mg/lit 
   EC50   for  daphnia: ( 48 h )                     > 90                            mg/lit 
   LD 50 for bees :                                         > 87                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : R 15 | Xn ; R 22  

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�Ʊō�źƯ�ƾƬěƺƯƺƷ�ƶƳ�ƹ�ŶƃŚŝ�ƾƯ�ŶǀƷŶƫŚŤſřźƯřźŤţ��ŶǀƷŶƫŚŤƯ��
�ŵƺƃ�ƾƯ�ƱƹżƬů�īźƯ�ƹ�ƥźŰţ�ƭŶƗ�ŦƗŚŝ�ƲǀƿŚě�ŢŝƺƏŹ�Źŵ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��ƿŚƠƫƺſ�ƱĥƹŹŶǀƷ�ƮƿŶſ�ƢƿźƏ�Żř�ŶǀƷŶƫŚŤſř�Śŝ�ƂƴƧřƹŶ�ƹ�titrationǀſƹ�ƶŝ�Śƿ�Ŷƿ�Śŝ��ƂƴƧřƹ�ƶƬ
�ŽŚſř�źŝ�ƹ�ŶƿřźƬƧ�ƮǀƳƺƯō�ƾƀƧƹŹŶǀƷ�Śŝtitration�Ŷǀſř�Ǝſƺţ���

��
 



  ˻˻˽� �

ƱŚĭŶƳźě�ƵŶƴƴƧŹƹŵ���ƂƧ�ƶƴƧ���ƂƧ�ƵźƄů���ƂƧ�ƱƹżƬů��
�śŹŚƧƺǀŤƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��methiocarb 

ç��ŽǈƧ��molluscicide 

è��Ƶƹźĭ��carbamate��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
��
��
�ê�ƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��ƾƫƺ�� C11 H15 NO2 S ( 225/3 )                                                                         

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 50%  W/W                                                                            

   ì��ƽŹŚŬţ�ƭŚƳ� - Mesurol                                                                               ( Bayer CropScience 

)� �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƂƧ�ƵźƄů�ƹ�ƽƺƣ�ƂƧ�ƱƹżƬůó�ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ƦǀưŤƀǀſ�źǀƛ�ƂƧ�ƶƴƧ�ó�ƮƿżƳō�ƵŶƴƴƧ�ŢƘƳŚưƯ�

�ƲǀƫƺƧŻřźŤſř��
ç��ƝźƈƯ�ŵŹřƺƯ���źƯ�ƽŚƸƳƹżƬů�ƶǀƬƗ�šŚŞƧó�źưŨƯ�źǀƛ�ƱŚƷŚǀĭ�ƹ�ƾƬĮƴū�ŹŚŬƃř�Ʀƀǀƫ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�çå�Śţ�çê�ƶưƘƏ�šŹƺƈŝ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�é����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 33 ( male ) , 47 ( female )  mg/kg         NOEL : 67 mg/kg diet 
  ADI: 0/02 mg/kg          Toxicity class WHO (a.i.) : Ib ;  EPA ( form.): I��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                          5-10                             mg/kg 
   LC50   for  fish: ( 96 h )                          0/436 � 4/7                        mg/lit 
   EC50   for  daphnia: ( 48 h )                        0/019                             mg/lit 
   Not toxic to bees  :                                                     � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : T ; R 25 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

 
�ŵƺƃ�ƾƯ�ƵŵŚƠŤſř�ŹŸŝ�ƾƳƺƠƗŶƋ�šŹƺƈŝ�ƱŚĭŶƳźě�ƵŶƴƷŵ�ƽŹřźƟ�ƱřƺƴƗ�ƶŝ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ�- rplc �glc��
� �

 



  ˻˻˾� �

ƂƧ�ƁƺƯ��
ƭƺƧŚƠƿŵƹźŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��brodifacoum  

ç��ŽǈƧ��rodenticide 

è��Ƶƹźĭ� hydroxycoumarin��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
��
��
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C3 H23 Br O3 ( 523/4 )                                                                          ë�

�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - RB 0/005%  W/W                                                                             

 ì��ƽŹŚŬţ�ƭŚƳ� -  Klerat                                                                                                     ( Zeneca ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŢƳǇƺĭřƺƧ�ƾŤƳō�ƂƧ�ƁƺƯƹ�ƶųźģ�ƵŶƳŹřŵŻŚŝ���Ťƿ�ƲǀƯŚK1 

ç��ƝźƈƯ�ŵŹřƺƯ����ƾĮƳŚų�ƹ�ƽŹŚŞƳř�ƹ�ƽŻŹƹŚƄƧ�ƽŚƸƃƺƯ�ƶǀƬƗ���źūŚƸƯ���ƵŚǀſ���ƽř�ƵƺƸƣ���ƾĮƳŚų���ƲǀƯřŹƹ����
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���Ʈſ�Ŝƀģźŝ�ŹƺŤſŵ�ƢŞƏ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 0/4  mg/kg                                              
  ADI: ---  mg/kg           Toxicity class WHO (a.i.) : Ia  ; EPA( form.) : I��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      2 � 4/5                             mg/kg 
   LC50   for  fish:                                   0/051 � 0/16                             mg/lit 
   EC50   for  daphnia:                                  0/064                                mg/lit 
                Bees  LD 50 :                                    ---                                  microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : T + ; R 27/28 | T ; R 48/24/25 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��ç�è�ëç�ƹ�è�æç�ëç�ƾĮƳŚų�ƽŚƸƃƺƯ�ƶǀƬƗ���

šŚƔůǈƯ��

ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶů <�îæ����
şŶƴƴƧ�ƭŶƸƴƯ��ƲǀƯŚŤƿƹ�K1�Ţſř�����

ŹƺƐŝ�Ʈſ�Ʋƿř�ƱƺǀſǇƺƯźƟ�ƶưƘƏ�šŹƺƈŝ�ƪƯŚƧ�ååê�å���žƧǈŝ�žƧřƹ�Ƭě�ƹ�ŶƃŚŝ�ƾƯ�Ţ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc��
� �

 



  ˻˻˿� �

ƂƧ�ƁƺƯ��
�ƱƺƫŚƿŵŚƯƹźŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��bromadialone  

ç��ŽǈƧ��rodenticide 

è��Ƶƹźĭ��coumarin anticoagulant ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C30 H23 Br O4 ( 527/4 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - RB  0/005%  W/W                                                                       

          ì�ƭŚƳ�ƽŹŚŬţ�� - Lanirat                                                                                        ( Syngenta ) 

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵƺƃ�ƾƯ�ƾƬųřŵ�ƽżƿźƳƺų�ŦƗŚŝ�ƹ�ƵŵźƧ�ƞƣƺŤƯ�řŹ�ƲǀŞƯƹźţƹźě�ƪǀƨƄţ���ŢƳǇƺĭřƺƧ�ƾŤƳō���
ç�Ư��ƝźƈƯ�ŵŹřƺ��ŞƯ�ŢƸūƹ�ƁƺƯ�Śŝ�ƵŻŹŚ�ƽŹŚŞƳř�ƹ�ƲǀƯřŹ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƝźƈƯ�ƵŵŚƯō�ƶưƘƏ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1/125  mg/kg                                NOEL( 90 d )  : 8  mg/kg daily  
  ADI: ---  mg/kg         Toxicity class WHO (a.i.) : Ia  ;  EPA ( form.): I��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      138                             mg/kg 
   LC50   for  fish:                                            3                              mg/lit 
   EC50   for  daphnia :                                   2                               mg/lit 
  Not dangerous  to bees                   � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��ì�æå�ìæ�ŢƣƺƯ�ŢŞŧ�è�ƩŚſ�ó�çî�ç�ìë�ŶƿŶưţ�è�ƩŚſ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íê��

šŚƔůǈƯ��

ŵ�ƹŵ�Żř�ƾƏƺƬŴƯ�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�Śŝ�źƯƹżƿř�ƹźŤſŚƿîì����
�ŵƺŝ�ŶƷřƺŴƳ�ƥŚƳźƐų�ƪƀƗ�ŹƺŞƳŻ�ƽřźŝ�ŵźǀĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƪưƘƫř�ŹƺŤſŵ�ƢŝŚƐƯ�ƶĤƳŚƴģ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc� �



  ˻˻̀� �

�ƂƧ�ƁƺƯ��
���ƲǀƫŚŤƯƹźŝ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���bromethalin  

ç��ŽǈƧ� rodenticide ���
è��Ƶƹźĭ�nerotoxin  

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ 

 
��
��
��
 
 
��
��
��
��
��
��
��
ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���   C14 H7 Br3 F3 N3 O4                                                                              

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ����������������������������������������    - RB 0/01%  W/W( pellet bait , wax 

block )���� ì���ƽŹŚŬţ�ƭŚƳ�   - Katelfar                                                                                     ( Virbac 

Group )  
æ��źǀŧŀŚţ�ƵƺŰƳ�� ��ŹŚŞƨƿ�šŹƺƈŝ�Ɩƿźſ�źǀŧŀŚţ�Śŝ�ŵŚů�ƂƧ�ƁƺƯ�ƝźƈƯ���Żŵ�Ʀƿ���ƾŞƈƗ�ƮŤƀǀſ�Źŵ�Ʃǈųř�ƢƿźƏ�Żř�ƶƧ

�ŵŵźĭ�ƾƯ�ƵŶƳƺū�īźƯ�ƶŝ�źŬƴƯ���
�ç���ƝźƈƯ�ŵŹřƺƯ�����ƱŚĭŶƳƺū�ƩźŤƴƧ��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�è��ƶƳǇ�źƷ�Źŵ�ƭźĭ�� �
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
   Acute oral LD50 for rats : 2 mg  tech                   NOEL(90 d ) : 0/025 mg/kg daily   �
                           Toxicity class WHO( a.i.) : Ia  ; EPA( form.) : II� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

    � �

ŢŞŧ�ŲƿŹŚţ��ç�ææ�íê�šŶƯ�ƶŝ�è�ƩŚſ���

šŚƔůǈƯ��

�ƥǈŝ�žƧřƹ�ƶưƘƏ�šŹƺƈŝ�Ʈſ�Ʋƿř�ƱƺǀſǇƺƯźƟ��ŶƃŚŝ�ƾƯ�ŢƬě�ƹ���
ƭƹŚƤƯ�ŚƷ�ŢƳǇƺĭřƺƧ�ƾŤƳō�ƶŝ�ƶƧ�ƾƿŚƷ�ƁƺƯ�ƽřźŝ�źŧŒƯ�ŶƳř�ƵŶƃ�����

�ŵƺƄǀƯ�ƶƿżŬţ�ŶǀƃŹƺų�ŹƺƳ�Ǝſƺţ�ŜǀƧźţ��
ŵ�Ʀţ�ƪǀƫŶŝ�ŵƺƃ�ƾƯ�ƵŵŚƠŤſř�ƵŻŹŚŞƯ�ƽřźŝ�Ʈſ�Żř�ƾưƧ�ŹřŶƤƯ�Ʈſ�Ʊŵƺŝ�Ż���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc���
�ƶūƺţ���ŵƺƃ�ƽŹřŵŵƺų�ŚƷ�śǈƋŚƟ�ƹ�śō�Źŵ�ƮǀƤŤƀƯ�šŹƺƈŝ�Ʈſ�ƵŵŚƠŤſř�Żř���

��
 



  ˻˻́� �

ƂƧ�ƁƺƯ��
��ƱƺƫŚǀŤƟ�ƽŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���difethialone  

ç��ŽǈƧ��rodenticide 

è��Ƶƹźĭ��coumarin anticoagulant analogue ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C31 H23 Br O2S ( 539/5 )                                                                        

 ë��Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř�  - RB 0/0025% ( waxblock ) W/W , 0/0025% ( pellet-bait ) 

W/W     ì��ƽŹŚŬţ�ƭŚƳ� - Barakie                                                                                (Bayer 

CropScience ) � �
æ���źǀŧŀŚţ�ƵƺŰƳ����ƽŵŚƤƘƳř�ŶƋ��
ç�Ư�ŵŹřƺƯ��Ɲźƈ���ƱŚƜƯ�ƹ�ƲǀƯřŹƹ�ƁƺƯ�ƩźŤƴƧó�ƲƿŹŚƟŹřƹ�ƶŝ�ƭƹŚƤƯ�ƽŚƷ�ƁƺƯ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƲǀƯřŹƹ�ƁƺƯ��çå�ƶƳǇ�źƷ�ƽřźŝ�ƶưƘƏ�ƭźĭ���
���������������������������������ƱŚƜƯ�ƁƺƯ��ê�ƶƳǇ�źƷ�ƽřźŝ�ƶưƘƏ�ƭźĭ���

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 0/56 mg/kg                                 
  ADI: 0/1  mg/kg        Toxicity class WHO (a.i.) : Ia                       ��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      0/264                             mg/kg 
   LC50   for  fish: ( 96 h )                            51 - 75                           microg/bee 
   EC50   for  daphnia : ( 48 h )                      4/4                              microg/bee 
                  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��æå�æå�íåƿŚƜƫ�ŶƿŶưţ��Ţíë��

šŚƔůǈƯ��
�řŹ�ŢŞƀƳŢǀưſ�( 1 RS , 3 RS )�ƶŝ�( 1 RS , 3 SR )�ŵƹŶů�Źŵ���æê�ó�å����ƶŝ��æåå�ó�íê����Ţſř���

�żǀƫŚƳō�ƁƹŹ��hplc�ƽźŤƯƺŤƟƹźŤƨĜſř�ƹ�U.V�� �
��



  ˻˻̂� �

�ƂƧ�ƁƺƯ��
ŶƿŚƠƀƟ�ƦƴƿŻ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��zinc phosphide 

ç��ŽǈƧ��( fumigant) rodenticide 

è��Ƶƹźĭ��inorganic��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
 
 
��
��
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� P2 Zn3 ( 258/1 )                                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - Pa 21%  ,  P16% ,  P2% , P80%                                                

          ì��ƽŹŚŬţ�ƭŚƳ� - Ratsol � Ridall                                                                   ( United 

Phosphorus ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƽŶƘƯ�ƽŚƷŶǀſř�Śŝ�ƂƴƧřƹ�Śŝ� ��ƾƃŹřƺĭ�ƂƧ�ƁƺƯ�ƹ�ƶƧ�ŶƴƧ�ƾƯ�ŵřŻō�ƲǀƠƀƟ��ƹ�ƵŶƃ�Ʊƺų�ƱŚƿźū�ŵŹř

�ŵźŝ�ƾƯ�Ʋǀŝ�Żř��řŹ�ŜƬƣ�ƹ�ŶŞƧ�ƹ�ƶǀƬƧ���
ç��ƝźƈƯ�ŵŹřƺƯ����řźţŚţ�ƱŚƜƯ�ƁƺƯ�ƶǀƬƗó�šǈƛ�ƽŚƷ�ƱƺƿźƯ�ó�źƨƄǀƳ�ƹ�ƵƺǀƯ�šŚƛŚŝ�Źŵ�ƲǀƯřŹ�ƹ�ƁƺƯ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƶưƘƏ� ç�ƲƛƹŹ�ƭźĭ���æåå�ƭŶƴĭ�ƭźĭ���êƮſ�ƭźĭ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 45/7  mg/kg                                             NOEL : ---  mg/kg 
 ADI: ---  mg/kg           Toxicity class WHO (a.i.) : Ib  ;    EPA( form.) : I                                        

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      9 � 37/5                           mg/kg 
   LC50   for  fish:                                        0/5 � 0/8                            mg/lit 
   EC50   for  daphnia:                                      ---                                mg/lit 
                Bees  LD 50 :                                     ---                                 microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : F  ; R 15/29 | T+ ; R 28 | R32 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

ƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪîê�ó�íå����
�ŵƺƃ�ƭŚŬƳř�ƾƴƟ�ƪƴſźě�ŢŞƣřźƯ�ŢŰţ�ŶƿŚŝ�ƱřŹřŶƳŚŤƀě�ƽřźŝ�ŵŚƿŻ�Ţǀưſ�ŢƬƘŝ�Ʈſ�Ʋƿř�ƝźƈƯ����ƦƄų�šŹƺƈŝ�Ʈſ�Ʋƿř

�Ţſř�ƥŚƳźƐų�ŹŚǀƀŝ�ƶƧ�ŶƴƧ�ƾƯ�ƲǀƠƀƟ�ŪƿŹŶŤŝ�śƺƏźƯ�ƽřƺƷ�Źŵ�ƾƫƹ�ŵŚƿŻ�ƽŹřŶƿŚě���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

 



  ˻˼˹� �

�ƂƧ�ƁƺƯ��
�ƲǀƫŚƀƧƺƴǀŗƺƧŚƠƫƺſ��ƬƧ�ƱƺƴǀſŚƟƹź��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��chlorophacinone + sulfaquinoxaline  

ç��ŽǈƧ��rodenticide 

è��Ƶƹźĭ��indandione , anticoagulant��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���                                                                                                                   

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - B ( 0/006% + 0/019% ) 0/025  W/W                                          

        ì��ƽŹŚŬţ�ƭŚƳ� - Actosin � C                                                                        ( Bayer 

CropScience)  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƂƧ�ƁƺƯ��
ç��ƝźƈƯ�ŵŹřƺƯ����ƲǀƯřŹƹ�ƹ�ƽŹŚŞƳř�ƽŚƸƃƺƯ�ƶǀƬƗ��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ�ƝźƈƯ�ƵŵŚƯō�ƶưƘƏ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 1 mg/kg                                             NOEL : ---  mg/kg 
  ADI: ---  mg/kg         Toxicity class WHO (a.i.) : Ia  ;   EPA( form.) : I��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                    95 - 204                             mg/kg 
   LC50   for  fish: ( 96 h )                        0/35 � 0/62                           mg/lit 
   EC50   for  daphnia:  ( 48 h )                    0/42                                 mg/lit 

� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
   EC classification : T+ ; R 27/R 28 | T ; R 23 , R 48/24/25 | N ; R 50 , R 53   

ŢŞŧ�ŲƿŹŚţ��ì�æå�ìæ�ƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�ó�çî�ç�ìë�šŶưŝ�ŶƿŶưţ�è�ƩŚſ�� �

šŚƔůǈƯ��

�ŶƃŚŝ�ƾưƳ�ƥŚƳźƔų�ŹƺŞƳŻ�ƽřźŝ�ŵƺƃ�Ƶŵźŝ�ŹŚƨŝ�ƝźƈƯ�ƶǀƇƺţ�ƢŝŚƐƯ�ƶĤƳŚƴģ���
� ƲǀƫŚƀƧƺƴǀŗƺƧŚƠƫƺſ� ŜǀƧźţ� Żř� Ʈſ� Ʋƿřåæî�å� �� ��� ƱƺƴǀſŚƟƹźƬƧååë�å� �� Ţſř� ƵŶƃ� ƪǀƨƄţ� �ƱƺƴǀſŚƟƹźƬƧ������Ʈſ�

�Ţſř�ŢƳǇƺĭřƺƧ�ƾŤƳō���
��

 



  ˻˼˺� �

�ƂƧ�ƁƺƯ��
�ƪǀƫřźŤţŚƯƺƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��coumatetralyl 

ç��ŽǈƧ��rodenticide 

è��Ƶƹźĭ� coumarin anticoagulant ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H16 O3 ( 292/3 )                                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - P 0/6%     W/W                                                                            

  ì��ƽŹŚŬţ�ƭŚƳ� - Racumin                                                                            ( Bayer CropScience )  

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵŵźĭ�ƾƯ�Ʊƺų�ŵŚƤƘƳř�ƖƳŚƯ�ƲǀŞƯƹźţƹźě�żŤƴſ�ƱŵźƧ�ƞƣƺŤƯ�ƶƬǀſƺŝ�ƶƧ�ŢƳǇƺĭřƺƧ�ƾŤƳō�ƂƧ�ƁƺƯ���
ç��ƝźƈƯ�ŵŹřƺƯ����ƽŹŚŞƳř�ƽŚƸƃƺƯ�ƶǀƬƗ���źūŚƸƯ���ƵŚǀſ���ƽř�ƵƺƸƣ���ƾĮƳŚų�����
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���Ʈſ�Ŝƀģ�źŝ�ŹƺŤſŵ�ƢŞƏ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 16/5 mg/kg                                             NOEL : ----mg/kg 
  ADI: ---  mg/kg         Toxicity class WHO (a.i.) : Ib  ;  EPA( form.) : I��

�������������������� 

�źƿŚſ�Ţǀưſ
řŵƺūƺƯš��

��
   LD50   for  birds :                                      > 2000                              mg/kg 
   LC50   for  fish: ( 96 h )                           48 - 1000                            mg/lit 
   EC50   for  daphnia: ( 48 h )                      > 14                                mg/lit 
               Bees  LD 50 :                                     ---                                 microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : T+ ; R 27/28 | T ; R 48/24/25 | R 52 , R 53  

�ŲƿŹŚţŢŞŧ��æ�æå�éì��

šŚƔůǈƯ��

��
ŠưƘƏ��ŵƺƃ�ƾưƳ�ƁƺƯ�Žźţ�ŦƗŚŝ�Ʈſ�Ʋƿř�ƭƺưƀƯ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ���ƶƬǀſƺŝ�śō�ƹ�ƥŚųŹŵhplc 

� �
 



  ˻˼˻� �

�ƂƧ�ƁƺƯ��
�ƲƿŹŚƟŹřƹ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��warfarin 

ç��ŽǈƧ��rodenticide 

è��Ƶƹźĭ� coumarin anticoagulant ��
é��ŚưŤųŚſ�ƾƿŚǀưǀƃ�Ʊ���
��
��
��
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ�������C19 H16 O4 ( 308/3 )                                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ��  - P20% , WP 15% , WP 25% , B 0/021% , 0/25%                    

           ì��ƽŹŚŬţ�ƭŚƳ� - Warfarin                                                                                              ( 

Killgerm ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵƺƃ�ƾƯ�ƾƬųřŵ�ƽżƿźƳƺų�ŦƗŚŝ�Ʊƺų�ƲǀŞƯƹźţƹźě�ƂƷŚƧ�Śŝ�ƶƧ�ŢƳǇƺĭřƺƧ�ƾŤƳō�ƂƧ�ƁƺƯ���
ç�ƝźƈƯ�ŵŹřƺƯ�����ƽŹŚŞƳř�ƽŚƸƃƺƯ�ƶǀƬƗ����ƵŚǀſ���ƽř�ƵƺƸƣ���ƾĮƳŚų��źūŚƸƯ����
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���Ʈſ�Ŝƀģ�źŝ�ŹƺŤſŵ�ƢŞƏ��
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 186 mg/kg                                              
                       Toxicity class WHO (a.i.) : Ib   ;  EPA( form.) : I��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                ---                             mg/kg 
   LC50   for  fish:                                   ---                             mg/lit 
   EC50   for  daphnia:                            ---                            mg/lit 
               Bees  LD 50 :                             ---                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : R 61 | T ; R 48/25 | R 52 , R 53  

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì���ê�ë�êì���èå�ì�ëè�ƾĮƳŚų�ƝŹŚƈƯ�ŢƸū����

šŚƔůǈƯ��

�ŵƺƄǀƯ�ƵŵŚƠŤſř�ƱŚƀƳř�Źŵ�Ʊƺų�ŵŚƤƘƳř�źƐų�ƂƷŚƧ�ƽřźŝ�Ʊō�ƮƿŶſ�ƦưƳ�Żř�ƽŵŚƤƘƳř�ŶƋ�ŢǀƇŚų�ŢƬƘŝ���
�ŶƴƧ�ƾưƳ�Žźţ�ŵŚŬƿř�ƁƺƯ�Źŵ�Ʈſ�Ʋƿř���

�źƯƹżƿř�ƾƄƧ�ƁƺƯ�ŢǀƇŚųS�źƯƹżƿř�źŝřźŝ�ŢƠƷ�R�Ţſř�� 

Ʋƿř�ƶŝ�ľŚŤŞƀƳ�ƱŚǀƧŚƯŶƴŤƀƷ�ƭƹŚƤƯ�Ʈſ�����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ�� hplc - U.V . spectrometry 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��hplc� �
 



  ˻˼˼� �

�ƂƧ�ƁƺƯ��
�ŶǀƳŚǀſ�ƱĥƹŹŶǀƷ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��sodium cyanide 

ç��ŽǈƧ��rodenticide 

è��Ƶƹźĭ����
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 

HC = N 
��
��
��
��

 
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� CN Na  ( 49 )                                                                                            

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  -  P 40%                                                                                         

 ì��ƽŹŚŬţ�ƭŚƳ� - Cymag                                                                                                      ( Zeneca ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŝ�ƲǀŝƺƬĭƺưƷ�Żř�ƱĦǀƀƧř�ƩŚƤŤƳř�ƖƳŚƯ�ƶƧ�ƂƧ�ƁƺƯƶ�ŵƺƃ�ƾƯ�ƾƫƺƬſ�ƽŚƸŤƟŚŝ����ƾſŚưţ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ���Ư�ƶǀƬƗšǈƛ�ŢƗŹřŻ�Źŵ�ƺƷǈƧ�Ɓƺ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ�æ�Śţ�è�ƾƴǀųŶţ�ƂƧ�ƵŶƳƺū�ƹ�ƂƧ�ƵźƄů�ƱřƺƴƘŝ���ƱŚŤƀŝŚţ�ƪƿřƹř�Śţ�ƱŚŤƀƯŻ�źųřƹř�Żř�ƶƳǇ�źƷ�Źŵ�ƭźĭ�
�ŵƺƃ�ƾƯ�ƝźƈƯ�ŚƷ�ƶƳŚŴƬĭ�Źŵ�ŚƷŹƺƄƧ�ƾƌƘŝ�Źŵ�ƹ�šǈƛ�ŹŚŞƳř�ƪŨƯ�ƶŤƀŝ�ƽŚƸƬŰƯ�Źŵ���źŧř�Źŵ�Ʊō�ƮǀſŚŤě�ƹ�ƮƿŶſ�ƦưƳ

�ŻŚĭ�ƶŝ�řƺƷ�ŢŝƺƏŹHCNŶŞţ��ŵƺƃ�ƾƯ�ƝźƈƯ�ƶƳřŵ�ƲǀųŶţ�ƢƿźƏ�Żř�ƁƺƯ�ƹ�Ɓƺĭźų�Śŝ�ƵŻŹŚŞƯ�ƽřźŝ�ƹ�ŵŵźĭ�ƾƯ�ƪƿ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 6/44  mg/kg                                             NOEL : ---  mg/kg 
  ADI: ---  mg/kg          Toxicity class WHO (a.i.) : Ib  ;  EPA( form.) : I��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                     Toxic                             mg/kg 
   LC50   for  fish:                                         Toxic                             mg/lit 
   EC50   for  daphnia:                                 Toxic                             mg/lit 
  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : T+ ; R 26/27/28 | R 32 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��í�é�ëæ�� �

šŚƔůǈƯ��
�Ţſř�ƥŚƳźƐų�ŚƷŹƺŞƳŻ�ƹ�ƱŚƿżŝō�ƽřźŝ���

ƿř�ŵźƿŸě�ƭŚŬƳř�ŶƿŚŝ�ƾƴƟ�ƪƴſźě�Ǝſƺţ�Ʊō�ƝźƈƯƹ�ŶƃŚŞǀƯ�ƥŚƳźƐų�ŹŚǀƀŝ�Ʈſ�Ʋ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��titration with silver nitrate� �

�ƂƧŶţŚưƳ���



  ˻˼˽� �

�ƲěƹźěƹźƬƧ�ƽŵ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��1 , 3 � dichloropropene 

ç��ŽǈƧ��preplanting nematicide 

è��Ƶƹźĭ��halogenated hydrocarbon  

é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C3 H4 CL2 (111 )                                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - L 100%                                                                                         

  ì��ƽŹŚŬţ�ƭŚƳ� - Telone                                                                                   ( Dow AgroSciences  

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƥŚų�ŢƳŚĮǀƯƺƟ�ƹ�ƂƧ�ŶţŚưƳóźƯƹżƿř�ŚƯř�Ţſř�ƩŚƘƟ�źƯƹżƿř�ƹŵ�źƷ��(Z)�Ţſř�źŧŒƯ�ŚƷŶţŚưƳ�źŝ����
ç��ƝźƈƯ�ŵŹřƺƯ���ƵŚưƨƿ�ƪƣřŶů�ŢƄƧ�Żř�ƪŞƣ�ƂƧ�ŶţŚưƳ��
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ� ŹřŶƤƯ�� ŵŵźĭ�ƾƯ� ƵŵŚƠŤſř�ƥŚųŹŵ� ƶƄƿŹ� Ƶźĭ� ŶƫƺƯ� ƽŚƷ� ŶţŚưƳ� ƩźŤƴƧ� ƽřźŝó������ƲƿŹƺƯŀŚƯ�šŹŚƔƳ� Śŝ� Ʈſ�Ʋƿř�
�ŵƺƃ�ƾƯ�ƝźƈƯ�ƾƴƟ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 150  mg/kg                                    NOEL  (90d ) : 0/05  mg/kg       
                               Toxicity class WHO (a.i.) : FM  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      152 - > 10000                        mg/kg 
   LC50   for  fish:                                           3/9 � 7/1                           mg/lit 
   EC50   for  daphnia:                                        6/2                                mg/lit 
  Not toxic to bees  LD 50 :                                  ---                                microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : R 10 | T ; R 25  | Xn ; R 20/21 | Wi R 36/37/38 | R 43 |  N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶůîí�ó�îì���źƯƹżƿř�Żř�ƽƹŚƀƯ�ƾƏƺƬŴƯ�ľŚŞƿźƤţ�ƶƧ( Z ) , ( E )�ŶƃŚŝ�ƾƯ�����
�Ţſř�ƭřƹŵ�ƮƧ�ƥŚų�Źŵ�Ʈſ�Ʋƿř���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc��
�ƾƿřżƳŚƏźſ�źƐų�ƶūŹŵ��IARC class 2 B  � �

��



  ˻˼˾� �

�ƂƧ�ƞƬƗ�ƹ�ƂƧ�ƵźƄů���ƂƧ�ġŹŚƣ���ƂƧŶţŚưƳ��
ěƹźƬƧ�ƽŵ�Ʋěƹź��šŚƳŚǀſƺǀţƹżƿř�ƪǀŤƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��1 , 3  dichloropropene + methylisothiocyanate   

ç��ŽǈƧ��nematicide 

è��Ƶƹźĭ����
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C3 H4 CL2  ( 111 ) + C2 H3 NS ( 73/1 )                                                   

  ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - SL 100%                                                                                      

 ì��ƽŹŚŬţ�ƭŚƳ� - Di � Trapex , Vorlex                                                           ( Bayer CropScience ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƥŚų�ƾƴǀųŶţ�ƂƧ�ŶţŚưƳ� �
ç��ƝźƈƯ�ŵŹřƺƯ����šŚŞƧźƯ�ŶţŚưƳ�ƶǀƬƗóƱƺţƺţ�ƶƄƿŹ�ƵŶƛ�ŶƫƺƯ�ŶţŚưƳ�ƶǀƬƗ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���šŹřźů�Źŵ�ŢƄƧ�Żř�ƪŞƣçå�Śţ�çê�ŶƴƧ�ƾƯ�ƾƳƺƠƗ�ŶƋ�řŹ�ƥŚų�ƶūŹŵ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 72 � 220   mg/kg                                             NOEL : ---  mg/kg 
  ADI: ---  mg/kg             Toxicity class WHO (a.i.) : II    ;  EPA ( form.): ---��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

�ƶŝæƹè�ó�ŵƺƃ�ƶƘūřźƯ�ƲěƹźěƹźƬƧ�ƽŵ����
   LD50   for  birds :                                ---                            mg/kg 
   LC50   for  fish:                                   ---                             mg/lit 
   EC50   for  daphnia:                            ---                            mg/lit 
               Bees  LD 50 :                             ---                            microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : T ; R 23/25 | C ; R èé | R 43 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��æé�ë�êê��

šŚƔůǈƯ��

ŤƯ�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶů�šŚƳŚǀſƺǀţƹżƿř�ƪǀê�îé����ƲěƹźěƹźƬƧ�ƽŵ�ƩŚƨǀƴƨţ�ƅƺƬų�ŶƇŹŵ�ƪƣřŶů�îì����
�ŢǀƇŚų�ƽřŹřŵ�šŚƳŚǀſƺǀţƹżƿř�ƪǀŤƯ�ƵŚǀĭ�ŵƺƃ�ƝźƈƯ�ƾƴƟ�ƲƿŹƺƯŀŚƯ�šŹŚƔƳ�Śŝ�ŶƿŚŝ�ƹ�ŶƃŚŝ�ƾƯ�ŶƿŶƃ�ƽŻƺſ���Ʈſ�Ʋƿř

�ƲěƹźěƹźƬƧ�ƽŵ�Żř�ƾƏƺƬŴƯ��íå�����šŚƳŚǀſƹżƿř�ƪǀŤƯ�ƹ��çå�����ŶƃŚŝ�ƾƯ����
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc - glc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FPD 

��



  ˻˼˿� �

�ƂƧŶţŚưƳ��
�ŽƺƠǀƯŚƴƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��fenamiphos 

ç��ŽǈƧ��nematicide 

è��Ƶƹźĭ��organophosphate���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C13 H22 NO3 PS ( 303/4 )                                                                        

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - G 10%  W/W                                                                               

   ì��ƽŹŚŬţ�ƭŚƳ� - Nemacur                                                                            ( Bayer CropScience ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ŵƺƄǀƯ�ƪƤŤƴƯ�ŚƸĭźŝ�ƶŝ�ƹ�ƵŶƃ�śŸū�ƶƄƿŹ�ƢƿźƏ�Żř�ƶƧ�ƾſŚưţ�ŢǀƇŚų�Śŝ�ƦǀưŤƀǀſ�ƂƧ�ŶţŚưƳ���
ç��ƝźƈƯ�ŵŹřƺƯ����ƽŚģ�šŚƛŚŝ�Źŵ�ƶƄƿŹ�ƮųŻ�ŶƫƺƯ�ŶţŚưƳ�ƶǀƬƗóƶŤƀě�ƶƄƿŹ�ƵŶƛ�ŶƫƺƯ�ŶţŚưƳ�ƶǀƬƗ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�Ư�ƝźƈƯ�ŹřŶƤ��ê�ƽŚģ�šŚƛŚŝ�Źŵ�ƶţƺŝ�źƷ�ƽřźŝ�ƭźĭ�ó�æê�ƶŤƀě�šŚƛŚŝ�Źŵ�ƖŝźƯ�źŤƯ�Źŵ�ƭźĭ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 6  mg/kg                                               NOEL  (2y ) : 1  mg/kg  
diet   ADI : 0/0008 mg/kg           Toxicity class WHO (a.i.) : Ib ;  EPA( form.) : I��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      0/7 � 1/6                            mg/kg 
   LC50   for  fish: ( 96h)                                 0/0096                              mg/lit 
   EC50   for  daphnia: ( 48h)                         0/0019                               mg/lit 
  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : T+ ;R 28 | T ; R 24 

ŢŞŧ�ŲƿŹŚţ��æ�î�ìí�ŢƿŚƜƫ�ŶƿŶưţ�ŢƣƺƯ�ŢŞŧ�íì�ƽŚģ�šŚƛŚŝ�Źŵ�ó�è�ç�íå�ŢƿŚƜƫ�ŶƿŶưţ�ŢƣƺƯ�ŢŞŧ�íë�ƶŤƀě�šŚƛŚŝ�Źŵ���

šŚƔůǈƯ��

�ŵƹŶů�ƥŚų�Źŵ�ƂƧ�ŶţŚưƳ�Ʋƿř�ƭřƹŵ�šŶƯéƯ�ƵŚƯ��ŶƃŚŝ�ƾ� �ƽżƧŚų�ƽŚƸƿźŤƧŚŝ�ƽƹŹ�źŝ�ƥźŰţ�ŢǀƇŚų�ƹ�Ţſř�źŧř�ƾŝ�
�Ţſř�ƮƧ�ƥŚųŹ�ŵ�Ʊō�ƽźƿŸě��

�ƶūƺţ��Ʒ�ŢŞƣřźƯ�ƹ�šŚƏŚǀŤůř�ƶǀƬƧ�ŢƿŚƗŹ�Śŝ�ŶƿŚŝ�Ʊō�ŵźŝŹŚƧ���ŜǀƧźţ�Ʋƿř�ŵŚů�Ţǀưſ�ŢƬƗ�ƶŝ�ŵźƿŸě�šŹƺƇ�ƭŻǇ�ƽŚ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�� �
 

�ƂƧ�ƵźƄů�ƹ�ƂƧŶţŚưƳ��



  ˻˼̀� �

�ŽƺƟŻƹŵŚƧ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ���cadusafos 

ç��ŽǈƧ�� nematicide , insecticide 

è��Ƶƹźĭ��organophosphat���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C10 H23 O2 PS2 ( 270/4 )                                                                          

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - G 10%  W/W                                                                               

   ì��ƽŹŚŬţ�ƭŚƳ� - Rugby                                                                                                          ( FMC 

) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ƾƃŹřƺĭ�ƹ�ƾſŚưţ�ƂƧ�ŶţŚưƳŬƿř�ŻřźŤſř�ƲǀƬƧ�ƮƿżƳō�ƪưƗ�Źŵ�ƶƧ��ŶƴƧ�ƾƯ�ƩǈŤųř�ŵŚ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƶƄƿŹ�ƮųŻ�ŶƫƺƯ�ŶţŚưƳ�ƶǀƬƗ�ƽŚģ�šŚƛŚŝ�Źŵ�óƶŤƀě�ƶƄƿŹ�ƵŶƛ�ŶƫƺƯ�ŶţŚưƳ�ƶǀƬƗ���
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ê�ƽŚģ�šŚƛŚŝ�Źŵ�ƶţƺŝ�źƷ�ƽřźŝ�ƭźĭ�ó�æê�ƶŤƀě�šŚƛŚŝ�Źŵ�ƖŝźƯ�źŤƯ�Źŵ�ƭźĭ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 37/1  mg/kg                                               NOEL  (2y ) : 1  mg/kg  
diet   ADI : 0/0003 mg/kg        Toxicity class WHO (a.i.) : Ib  ;  EPA ( form.): III��

��������������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      16                                 mg/kg 
   LC50   for  fish: ( 96h)                              0/13                               mg/lit 
   EC50   for  daphnia: ( 48h)                       1/6                               mg/lit 
  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��
æ�î�ìí�ŢƿŚƜƫ�ŶƿŶưţ�ŢƣƺƯ�ŢŞŧ�íì�ƽŚģ�šŚƛŚŝ�Źŵ���
è�ç�íå�ŢƿŚƜƫ�ŶƿŶưţ�ŢƣƺƯ�ŢŞŧ�íëƶŤƀě�šŚƛŚŝ�Źŵ���

šŚƔůǈƯ��

�ƶūƺţ���ƶŝ�ƹ�ŵźƿŸě�šŹƺƇ�ƭŻǇ�ƽŚƷ�ŢŞƣřźƯ�ƹ�šŚƏŚǀŤůř�ƶǀƬƧ�ŢƿŚƗŹ�Śŝ�ŶƿŚŝ�Ʊō�ŵźŝŹŚƧ���ŜǀƧźţ�Ʋƿř�ŵŚů�Ţǀưſ�ŢƬƗ�ƶŝ
�ŵƺƃ�Ƣǀƣŵ�ƶūƺţ�Ŝƀģźŝ���

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc�ŹƺŤƨţŵ�Śŝ�FID 

 
�ƹ�ƂƧŶţŚưƳ��ƂƧ�ġŹŚƣ��



  ˻˼́� �

�ƮƿŶſ�ƭŚŤƯ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��metam sodium 

ç��ŽǈƧ��nematicide 

è��Ƶƹźĭ����
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��

CH3 NHCS.SH 

�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C2 H5 NNa S2 ( 129/2 )                                                                           

 ë�źƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯ�  - SL 32/7%  W/V( 380gr/lit ), SL31% , EC70%                         

   ì��ƽŹŚŬţ�ƭŚƳ� - Vapam                                                                                                     ( Zeneca 

) � �
æ��ŰƳ�źǀŧŀŚţ�Ƶƺ��ƂƧ�ŻźƷ�ƞƬƗ� ��ƂƧ�ġŹŚƣ� ��ƂƧ�ƵźƄů�ƹ�ƂƧ�ŶţŚưƳ�ƹƺƠƗŶƋƳ�ƶŝ�ƶƿżŬţ�ƢƿźƏ�Żř�ƶƧ�ƥŚų�ƵŶƴƴƧ�ƾ

�ŶƴƧ�ƾƯ�ƪưƗ�šŚƳŚǀſƺǀţƹżƿř�ƪǀŤƯ���
ç��ƝźƈƯ�ŵŹřƺƯ������šƺţ���ŹŚƳř���ƶŬƳƺƿ���Ŷƴƣ�ŹŶƴƜģ���ƾƴǀƯŻ�Ŝǀſ���żǀƫŚūƹ�ŚƸƿżŞſ�ƶƄƿŹ�ƵŶƛ�ŶƫƺƯ�ƽŚƷ�ŶţŚưƳ�ƶǀƬƗ

�ƶŤƀě�ƹ�źǀŬƳř��
��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è�ŹřŶƤƯ�ƝźƈƯ�� �êå� Śƿ�ƥŚų� ƖŝźƯ� źŤƯ� źƷ� Źŵ� ƭźĭ�èç� Żř� ŹŸŝ�ŜƘƨƯ� źŤƯ� źƷ� Źŵ� ƭźĭ�ì�èç� �SL�ŢƃŚƧ� Żř� ƪŞƣ�
�šŹřźůŹŵçê� Śţ�èå��ƾĮƳźƟ� ƶūƺĭ�ƽŚƷ� ƶƳřżų�ƲǀĮƴſ�ƥŚų�ƾƳƺƠƗ�ŶƋ�ƽřźŝ� �� ƶūŹŵ���Żř� ƵŵŚƠŤſř� Śŝ� Ʊƺţƺţ� ƹ�ƪƠƬƟ�

�šŶƯ�ƶŝ�ƾƨǀŤſǈě�ƾƄƃƺěéí�ƪƣřŶů�ƹ�ŽŚƴƃŹŚƧ�šŹŚƔƳ�Śŝ�ŢƗŚſ�çƧ�Żř�ƪŞƣ�ƵŵŚƯ��ŵƺƃ�ƾƯ�ƝźƈƯ�ŢƃŚ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 1700  mg/kg                                             NOEL : ---  mg/kg 
  ADI: ---  mg/kg        Toxicity class WHO (a.i.) : II   ;   EPA ( form.): II��

��������������������� �

�źƿŚſ�Ţǀưſ
ŵƺūƺƯšř��

��
   LD50   for  birds :                                      > 5000                             mg/kg 
   LC50   for  fish:                                    0/079 � 4/2                          mg/lit 
   EC50   for  daphnia:                                      ---                              mg/lit 
  Not toxic to bees  LD 50 :                               ---                              microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : Xn ; R 22 | R31 | C : R 34 | R 43 | N ; R 50 , R 53  

ŹŚţŢŞŧ�Ųƿ��æ�æå�éì��

šŚƔůǈƯ��

�Ʈſ� ƶƧ�ƾƿŚƸƧŚųŹŵ�ŢƄƧ� řŸƫ� �� Ƶŵƺŝ� ŶƿŶƃ�ƽŻƺſ�šŚŞƳ�ƽřŹřŵ�ŶƃŚŝ�ƾƯ�šŚƳŚǀſƺǀţƹżƿř�ƪǀŤƯ� ƶŝ� Ʈſ�Ʋƿř� ƶƿżŬţ� Żř
�ŵƺƃ�ƾƯ�ƶƿżŬţ�ŻƹŹ�ƵŵŹŚƸģ�Żř�ŶƘŝ�śƺƏźƯ�Ǝƿřźƃ�Źŵ�Ʈſ�Ʋƿř�ƹ�ŶŤƟř�ƾƯ�ƢƿƺƘţ�ƶŝ�ƪƯŚƧ�ƶƿżŬţ�Śţ�Ţſř�ƵŶƃ�ƝźƈƯ���

ţ�ƽŵ�ƪǀŤƯ�Ŷǀſř�Żř�ƮƿŶſ�ƦưƳ�Ʈſ�Ʋƿř�ŶƃŚŝ�ƾƯ�ƦǀƯŚŝŹŚƧƺǀ� 

� ƩƺƈŰƯ� ƶƿżŬţ�ƁƹŹ� �Fourier transform i.r.� ƶƧ� ŶƿŚƠƫƺſ�ƽŵ� ƲŝźƧ� ƭźƟ� żǀƫƹŹŶǀƷ� ƶƬǀſƺŝ� Śƿ�� Ŷƿ� Śŝ�ƂƴƧřƹ
�ŶƷŵ�ƾƯ� 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��glc� �
��



  ˻˼̂� �

�ŢƳŚĮǀƯƺƟ���ƂƧ�ƁƺƯ���ƂƧ�ƵźƄů����
�ŶƿŚƠƀƟ�ƭƺǀƴǀƯƺƫō���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��aluminium phosphide 

ç��ŽǈƧ�� fumigant 

è��Ƶƹźĭ��fumigant���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
 
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� ALP (58 )                                                                                                 

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - Detia Bag , Blanket 56% W/W                                                  

   ì��ƽŹŚŬţ�ƭŚƳ� - Phostoxin                                                                                    ( Detia Degesch ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ��ſ�ƲǀƠƀƟ�ƵŶƴƴƧ�Ŷǀƫƺţ���ƂƧ�ƵźƄů�ƹ�ƾƀƠƴţ�Ʈ�ƹ�ƾƨǀƫƺŝŚŤƯ�ƾŞƈƗ��
ç��ƝźƈƯ�ŵŹřƺƯ�� ��ƽř�ƶƬƛ�ƽŚƷ�ƵŵŹƹōźƟ�ƶƳřŵ�ƾƳƺƠƗ�ŶƋ�ŢƸūó�šŚŝƺŞůó�ƽŹŚŞƳř�ŹŚŞƨƄų�ó�Ʊƺţƺţ�ŹŚŞƳř�Ʀſƺſ�ó�

�źǀſ�ƭźƧ��
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ŵ��ŵƹŶƀƯ�ƽŚƌƟ�ŜƘƨƯ�źŤƯ�źƷŹè�Śţ�êƲǀƠƀƟ�ƭźĭ��è�Śţ�é�Bag �ŹŵæåŜƘĪƯ�źŤƯ���ƶưǀƳ�ƽŚƌƟ�Źŵ���
ř�ƵŵŚƠŤſř�Śŝ�ƶŤƀŝ�ƾƨǀŤſǈě�ŹŵŚģ�Żé�Śţ�ë�ƲǀƠƀƟ�ƭźĭ��é�Śţ�ëBag �ŹŵæåŜƘĪƯ�źŤƯ���ƱŚƯŻ�ƪƣřŶů�Śŝ|Ì �e�æéŻƹŹ���ƹ

�ƾƨǀŤſǈě�Ƃƃƺě�Śŝ�ŻŚŝ�ƽŚƌƟ�Źŵê�Śţ�í�ƪƣřŶů�ƲǀƠƀƟ�ƭźĭ�ìçŽŚƴƃŹŚƧ�šŹŚƔƳ�Śŝ�ŢƗŚſ���źƷ�Bag �èéƭźĭ���įƹŚů
è�ææ�ƭźĭ�¾Ì¨�§źƷ�ƹ�Blanket �èéååƭźĭ���įƹŚůææèè�ƭźĭ�¾Ì¨�§�Ţſř���źƧŸţ��ŝ�Żř�ƪŞƣ�ƵŶƴƴƧ�Ŷǀƫƺţ�ƽŚƷ�ƶǀƇƺţ�ƶ

�ŵŵźĭ�ƶƘƫŚƐƯ�Ţƣŵ�ƶŝ�Ŝƀģźŝ�ƹ�ƵŶƃ�ƶūƺţ�ƝźƈƯ��� �

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 8/7  mg/kg                                             NOEL : ---  mg/kg 
  ADI: ---  mg/kg           Toxicity class WHO (a.i.) : FM  ;  EPA( form.) : I��

�������������������� 
�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : F ; R 15/29 | T+ ; R 28 | R 32 | N ; R 50  

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�Żř�źŤưƧ�ƽŚƯŵ�Źŵ�ŶƿŚŞƳæå�ŵƺƃ�ƭŚŬƳř�ƲǀƠƀƟ�Śŝ�ƾƳƺƠƗ�ŶƋ�ŵřźĭ�ƾŤƳŚſ�ƶūŹŵ���ƲǀƠƀƟ�ŻŚĭ�Ţſř�ƥŚƳźƐų�ƱŚƀƳř�ƽřźŝ�
�ŵźƿŸě�šŹƺƇ�ƾƴƟ�ƲƿŹƺƯŀŚƯ�źƔƳ�Śŝ�Ʊō�Żř�ƵŵŚƠŤſř�řŸƫ���

�źƷBag ���èé�ƾƯźĭ���è�ææ�ŶƴƧ�ƾƯ�ŵřŻō�ƲǀƠƀƟ�ƭźĭ���
�źƷBlanket�����èéåå�ƾƯźĭ���ææèè�ŶƴƧ�ƾƯ�ŵřŻō�ƲǀƠƀƟ�ƭźĭ���



  ˻˽˹� �

�ŢƳŚĮǀƯƺƟ���ƂƧ�ƁƺƯ�ƹ�ƂƧ�ƵźƄů���
�ŶƿŚƠƀƟ�ƮƿżǀƴƯ���ƮƿżǀƴƯ�ŶǀƠƀƟ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�phosphide:�magnesium 

ç��ŽǈƧ���ƾƴǀųŶţ�ƂƧ�ƁƺƯ�ƹ�ƂƧ�ƵźƄů 

è��Ƶƹźĭ��fumigant���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��

Mg3 P2 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� Motwt (134/9 )                                                                                         

 ë�ƺƯźƟ�Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇ�                                                 ��gr 33�ƲǀƠƀƟ�ŻŚĭ���plate�W/W�êë�� 
 ì��ƽŹŚŬţ�ƭŚƳ� -  Degesh plate                                                                               ( Detia Degesch ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ���žƠƴţ�ƹ�ƾƨǀƫƺŝŚŤƯ���ƾŞƈƗ�ŢǀƯƺưƀƯ�ŢǀƇŚų�Śŝ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ����ŹŚŞƳřŹŵ�Ʊƺţƺţ�Ʀſƺſ�ƶǀƬƗóŚƯźų�ƦģƺƧ�Ƶźě�Ŝƃ�ƶǀƬƗ���
�� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ��ŚƌƟ�ŜƘƨƯ�źŤƯ�ƾſŹŵ�ŢƬě�Ʀƿū��ƹŵ�ƹ�ŹŚŞƳřŹŵ�Ʊƺţƺţ�Ʀſƺſ�Śŝ�ƵŻŹŚŞƯ�ŢƸ�ŜƘƨƯ�źŤƯ�ƾſ�Źŵ�ŢǀƬě
Ƨ�Ƶźě�Ŝƃ�Śŝ�ƵŻŹŚŞƯ�ŢƸū�ŚƌƟŚƯźų�Ʀģƺ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for ratss : 11/2  mg/kg                                             NOEL : ---  mg/kg 
                     Toxicity class WHO (a.i.) : FM ;   EPA( form.) : I��

��������������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
�ppm�����������������������è�æå��ì�î   LC50   for  fish : ( 96h)                            �

   LC50   for  daphnia : ( 14h)                         0/2                         mg/lit 
� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : F ; R 15/29 | T+ ; R 28 | N ; R 50  

ŢŞŧ�ŲƿŹŚţ��
ê�æç�íæ�šŶƯ�ƶŝ�è�ŹŚŞƳř�Źŵ�Ʊƺţƺţ�Ʀſƺſ�ƶǀƬƗ�ƩŚſ���
æè�è�íæ�šŶƯ�ƶŝ�èŚƯźų�ƦģƺƧ�Ƶźě�Ŝƃ�ƶǀƬƗ�ƩŚſ�� �

šŚƔůǈƯ��

��
�ŶƿŶƃ�šŹŚƔƳ�ŢŰţ� ƹ� ƵŶƿŵ�ƁŻƺƯō�ƾƴƟ�ƪƴſźě�Ǝſƺţ� ŚƸƴţ� ƹ�Ţſř�ƾưſ�šŶƄŝ�ƶƧ�Ţſř�ƲǀƠƀƟ� ŻŚĭ� ƵŶƴƴƧ�Ŷǀƫƺţ

�ŵƺƃ�ƝźƈƯ���
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��glc 

� �
��

��ŢƳŚĮǀƯƺƟ��źƄů�ƥŚų�ƵŶƴƴƧ�ƾƳƺƠƗ�ŶƋ�ƹ�ƂƧ�ƁƺƯ���ƂƧ�ƶƴƧ���ƂƧ�Ƶ���



  ˻˽˺� �

ŶƿŚƯƹźŝ�ƪǀŤƯ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��methyl bromide 

ç��ŽǈƧ��fumigant 

è��Ƶƹźĭ��fumigant��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
��
 
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� CH3 Br ( 94/94 )                                                                                     

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - Gas  98%                                                                                      

    ì��ƽŹŚŬţ�ƭŚƳ� - Methyl bromide                                                                                                     

  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƂƧ�ƵźƄůó�ƾƴǀųŶţ�ƂƧ�ŶţŚưƳ�ƹ�ƂƧ�ƁƺƯ���
ç��ƝźƈƯ�ŵŹřƺƯ�� ��źǀŬƳř�ƹ�šƺţ� ��ŹŚƳř� ��ƶŬƳƺƿ� ��Ŷƴƣ�ŹŶƴƜģ���ƾƴǀƯŻ�Ŝǀſ���żǀƫŚū�ƹ� ŚƸƿżŞſ�ƵŶƛ�ŶƫƺƯ�ŶţŚưƳ�ƶǀƬƗó�

�ƶŬƳƺƿ� ŹƹŸŝ�ƾƳƺƠƗŶƋó�ƶǀƬƗ��źǀſ�ƭźƧó�ƹ�ƽŹŚŞƳř�šŚŝƺŞů�ƹ�ƾƿřŸƛ�ƽŚƷ� ƵŵŹƹōźƟ� ƹ�ƽŹŚŞƳř�šǈƛ�ƶƳřŵ�ƾƳƺƠƗ�ŶƋ�
�ŹŚŞƨƄų��

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƽŹŚŞƳř�šŚƟō�ƽřźŝæë�Śţ�éå�šŶưŝ�ŜƘƨƯ�źŤƯ�źƷ�Źŵ�ƭźĭ�çé�Śţ�éí�ƕƺƳƹ�šŹřźů�ƶūŹŵ�ƶŝ�ƶŤƀŝ�ŢƗŚſ�
�Żř�źţǇŚŝ�Źŵ�źǀſ�ƭźƧ�ƽřźŝ���ŢƟōæê�ƶūŹŵ�éí�ƭźĭ��Źŵ�ƹ�źŤưƧ���êëŹŵ�ƭźĭ��èŢƗŚſ���

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Highly toxic to man                                              
  ADI: 1  mg/kg        Toxicity class WHO (- ) : FM    ;   EPA( form.) : II��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      ---                             mg/kg 
   LC50   for  fish:                                         ---                             mg/lit 
   EC50   for  daphnia:                                  ---                             mg/lit 
  Not dangerous to bees  LD 50 :                 ---                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : R 68 | T ; R 23/25 | Xn ; R 48/20 | Xi ; R 36/37/38 | N ; R 50 | R 59               

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ŻŚĭîí��G ř��ŵƹŹ�ƾƯ�ŹŚƨŝ�ŶƃŹ�ƩŚů�Źŵ�šŚţŚŞƳ�ƾƳƺƠƗ�ŶƋ�ŢƸū�ƲƿźƨǀěƹźƬƧ�ƱƹŶŝ�Ʈſ�Ʋƿ��
�ƲƿźƨǀěƹźƬƧ�Śŝ��ç����îí����

�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ���ƱĥƺƫŚƷ�ƽŚƸĜƯǇ�Ǝſƺţ�ƶƿżŬţglc � i.r. spectroscopy  

IARC class 3 � �



  ˻˽˻� �

�ƶƣźƠŤƯ��
�ƺƬŝŵ�Ŝƀģ���ƾŞƀģ�ƶƬţ���

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��Debello  

ç��ŽǈƧ��rats Glue����ƾŞƀģ�źǀĭ�ƁƺƯ�ƶƬţ���
è��Ƶƹźĭ����
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
 
 
 
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ���                                                                                                                      

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - Rats Glue                                                                                    

 ì��ƽŹŚŬţ�ƭŚƳ� - Debello                                                                                                       ( Zapi )  � �
æ��ǀŧŀŚţ�ƵƺŰƳ�ź����
ç��ƝźƈƯ�ŵŹřƺƯ����ƶŤƀŝźſ�ƽŚƷ�ƪŰƯ�Źŵ�źƌƯ�ƽŚƸƃƺƯ�ƩźŤƴƧ���ƩŻŚƴƯ�ƹ�ŚƷ�ƶƳŚųŵźſ�ƹ�ŚƷŹŚŞƳř��� �ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��è��ƝźƈƯ�ŹřŶƤƯ���Żř�žě�ƵŵřŵŹŚƄƟ�ƾƿřƺƤƯ�Śƿ�ƾŝƺģ�ƶŰƠƇ�Ʀƿ�ƽƹŹ�źŝ�īřżĮƿŻ�šŹƺƈŝ�řŹ�śƺǀţ�šŚƿƺŤŰƯèå�ƶƤǀƣŵ�
��ŵƺƃ�ƾƯ�ƂŴě�ƶŰƠƇ�ƽƹŹ�ƪƯŚƧ�ŹƺƐŝ�Ŝƀģ��

��
�Ţǀưſ

�ƱřŹŶƳŚŤƀě��
 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                      ---                            mg/kg 
   LC50   for  fish:                                         ---                             mg/lit 
   EC50   for  daphnia:                                  ---                            mg/lit 
  Not dangerous to bees  LD 50 :                 ---                             microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��çí�ë�íé�ƩŚſ�ƶſ�šŶƯ�ƽřźŝ���

šŚƔůǈƯ��

  
ŶƤƯ�ƶŰƠƇ�Ǝſƹ�Źŵ�ŚƸƃƺƯ�śŸū�ŢǀƬŝŚƣ�ƂƿřżƟř�ŹƺƔƴƯ�ƶŝ�ŵƺƃ�ƶŤƃřŸĭ�ƶưƘƏ�ƽŹř���

�ƾưſ�źǀƛ�ŜǀƧźţ�ƶƧ�ƽƹŚůpolyisobutylenes ,  polybulylenseƵŶƴƴƧ�śŸū�ŵřƺƯ�ƹ��Ţſř��� 

� �



  ˻˽˼� �

ƶƣźƠŤƯ��
�ƪƿƹř�ƭƺǀƫƹźŤě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��petroleum oils 

ç��ŽǈƧ��others  

è��Ƶƹźĭ��aliphatichydrocarbon��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
 
��
�ê�ƹ�ƩƺƯźƟ��ƾƫƺƨƬƯ�ƱŻƹ��� --- (     --- )                                                                                                 

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�                                 ���ƲƛƹŹ�ƹ�ƢǀƣŹ�ƱƺǀƀƫƺƯřEC���� L 80%  , L 90% 

 ì��ƽŹŚŬţ�ƭŚƳ� - Volk                                                                                                         ( Valent )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ����ƾſŚưţ�ƂƧ�ƞƬƗ���ƾƄƧ�ƮŴţ�źŧř�Śŝ�ƂƧ�ƶƴƧ�ƹ�ƂƧ�ƵźƄů��
ç��ƝźƈƯ�ŵŹřƺƯ�� �ŤƀŝŚţ� ƹ�ƵŹŚƸŝ� ƹ�ƵŹŚƸŝ�Ƃǀě� ƵŻŹŚŞƯ�ƽřźŝ�Żř�ƾƌƘŝ�ƾƷřźưƷ�ƽřźŝ� ŚƷ�ƶƴƧ�Żř�ƾƌƘŝ� ƹ� ŚƸƨƄĜƃ�Śŝ�ƶƳŚ

�Śƿ�ƱŚƿƺƯ�ƱřƺƴƗ�ƶŝ�ƭƺưſAdjuvant 

� �
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ� ��ŢŞƀƳ� ƶŝ�ƾƃŚě�ƩƺƬŰƯ�šŹƺƈŝê�æ���ƽŹřŶǀŝ� Żř�ƪŞƣ� ƹ�ƱŚŤƀƯŻ�ƽŚƯźſ�ũƹř�ƱŶƃ�ƽźĜſ� Żř�žě
ƱŚŤųŹŵ��

��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 15000  mg/kg                                             NOEL : ---  mg/kg 
  ADI: --- mg/kg          Toxicity class WHO (a.i.) : ---   ;  EPA( form.) : ---��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                ---                             mg/kg 
   LC50   for  fish:                                   ---                             mg/lit 
   EC50   for  daphnia:                            ---                            mg/lit 

                 Bees  LD 50 :                             ---                            microg/bee� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
 

ŢŞŧ�ŲƿŹŚţ��æ�æå�éì��

šŚƔůǈƯ��

�ƩƺƈŰƯ�Ţƃřŵźŝ�Śţ�ƾƃŚě�ƲƛƹŹ�Ʋƿźųō�Ʋǀŝ�ƶƬƇŚƟè�Śţ�é�ƶŤƠƷ��Ţſř���ƶƳŚŤƀƯŻ�ƽŚƷ�ƲƛƹŹ�ƱƺǀſŚƳƺƠƫƺſ�ƶūŹŵîå����
ìå���ƶƳŚŤƀŝŚţ�ƽŚƷ�ƲƛƹŹ�ƱƺǀſŚƳƺƠƫƺſ�ƶūŹŵîí�����îå����

ƱƺǀƀƫƺƯř�ƲƛƹŹ�ƵŶƳƺƃ����ƲƛƹŹíå�����ƵŶƴƴƧ�ƱƺǀƀƫƺƯřçå����
�ƲƛƹŹ�ƽŚƿřżƯîå���śō�ƱƹŶŝ���Żŵ�źŤưƧ�ƽŹřŶƿŚě�ƶưǀƳ�Źŵ�ƦĜƧ�ŶƋ�ƵŵŚƯ�ƝŸů���ƾƨƿĥƺƫƺǀŝ�źŤƸŝ�źǀŧŀŚţ���ƝźƈƯ�Żŵ�ƂƷŚƧ

�ƽźƿŸě�ŵŚƀƟ�ƭŶƗ���ŢƀƿŻ�ƎǀŰƯ��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��ŵŹřŶƳŚŤſř�ƽŚƷ�ƁƹŹ��

��



  ˻˽˽� �

ƶƣźƠŤƯ��
�ŽƺƟƺŝ�ƽźţ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ��ưƗ�ƭŚƳ��ƾƯƺ� tributyl phosphorotrithioate 

ç��ŽǈƧ����
è��Ƶƹźĭ�organophosphate ��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
 
��
��
 
 
��

( CH3 CH2 CH2 CH2 S ) 3 PO 
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� ( C4 H9S ) 3PO ( 314/5 )                                                                           

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - L 72% W/V                                                                                  

 ì��ƽŹŚŬţ�ƭŚƳ� - Def                                                                                      ( Bayer CropScience )  � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƵŚǀĭ�ŶƃŹ�ƵŶƴƴƧ�ƩźŤƴƧ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƶŞƴě�żƿŹ�īźŝ 

� �
Ƨ�ƹ�ŵźŝŹŚ��

ƶǀƇƺţ��
è��ƝźƈƯ�ŹřŶƤƯ��ç�Śţ�èŹŚŤƨƷŹŵ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 500   mg/kg                                             NOEL : 4  mg/kg 
  ADI: --- mg/kg         Toxicity class WHO (a.i.) : II   ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                142- > 1643                            mg/kg 
   LC50   for  fish:                                   0/72 � 1/52                              mg/lit 
   EC50   for  daphnia:                                 0/12                                   mg/lit 
   Not toxic to  bees  LD 50 :                           ---                                   microg/bee� �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

   EC classification : T+ ; R 26/27/28 | R 32 | N ; R 50 , R 53  

ŢŞŧ�ŲƿŹŚţ��çì�î�êå���

šŚƔůǈƯ��
��
��

��
ƶƣźƠŤƯ��

�ƱƹŹƹŻŚƿŶǀţ��



  ˻˽˾� �

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� thidiazuron  

ç��ŽǈƧ��PGR 

è��Ƶƹźĭ��phenylurea��
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê�Ɵ��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯź�� C9 H8 N4OS ( 220/2 )                                                                             

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - WP 50%  W/W                                                                            

   ì��ƽŹŚŬţ�ƭŚƳ� - Dropp                                                                              ( Bayer CropScience )   

  � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƵŚǀĭ�ŶƃŹ�ƵŶƴƴƧ�ƩźŤƴƧ��
ç��ƝźƈƯ�ŵŹřƺƯ���ƶŞƴě�żƿŹ�īźŝ 

� �
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ���ƹ�Ɲŵ�źŤǀƫ�ƹŵ�ŢŞƀƳ�ƶŝ�Ɲŵ�Śŝ�ƍƺƬŴƯçåå��ŵƺƃ�ƾƃŚě�ƩƺƬŰƯ�ŹŚŤƨƷŹŵ�ęřŹŵ�ƭźĭ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 4000   mg/kg                                             NOEL : 200  mg/kg 
  ADI: --- mg/kg         Toxicity class WHO (a.i.) : U  ;  EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                3160 - > 5000                         mg/kg 
   LC50   for  fish: ( 96h)                               > 1000                             mg/lit 
   EC50   for  daphnia: (48h)                        >10                                 mg/lit 
   Not toxic to  bees  � �

�šǈưū�ƹ�ƮŗǈƗ
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��
æì�ç�ëîƩŚſ�ƶſ�ŢƣƺƯ�ŢŞŧ�� ��10�ê�ìè� Źŵ� �� ƩŚſ� ƶſ�ŢƣƺƯ�ŢŞŧ�ŶƿŶưţ�çí�ì�ìë� Śţ� ŶƿŶưţ�çî�æç�ìî����ŶƿŶưţ

�ŢƿŚƜƫíê��

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

ƁƹŹ��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ���glc � hplc�ŹƺŤƨţŵ�Śŝ�ECD 

� �
 



  ˻˽˿� �

ƶƣźƠŤƯ��
Ŷǀſř�ƦǀƫźŞƿĥ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� gibberelic acid 

ç��ŽǈƧ��PGR 

è��Ƶƹźĭ��gibberellins���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H22 O5 ( 346/4 )                                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - Tb 10 gr ,  EC 100%  ,  L 13/5%                                               

    ì��ƽŹŚŬţ�ƭŚƳ� - Berelex                                                                                                  ( Zeneca ) 

  � �
æ��źǀŧŀŚţ�ƵƺŰƳ�����ƵŚǀĭ�ŶƃŹ�ƵŶƴƴƧ�ƩźŤƴƧ��
ç��ƝźƈƯ�ŵŹřƺƯ�� ��ƶƃƺų�ƾĭŶǀſƺě�ƂƷŚƧ�ƹ�ƶƳřŵ�ƵŻřŶƳř�ƹ�ƶƃƺų�ŶƃŹ�ƂƿřżƟř�ƽřźŝ�ƵŚǀĭ�ŶƃŹ�ƪƯŚƗ�ƹ�ƵŶƴƴƧ�ƮǀƔƴţ

�ŹƺĮƳř 

� �
�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ����
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : > 15000   mg/kg                         NOEL ( 90d ) : > 1000   mg/kg 
diet 
                      Toxicity class WHO (a.i.) : U  ; EPA( form.) : III��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                             > 2250                          mg/kg 
   LC50   for  fish: ( 96h)                      >150                             ppm 
   EC50   for  daphnia:                           ---                              mg/lit 

                                                             Bees  LD 50 :                                  ---                             microg/bee
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
 

ŢŞŧ�ŲƿŹŚţ��ç�ì�êç��

šŚƔůǈƯ��

��
�ƩƺƈŰƯ�ƶƿżŬţ�ƁƹŹ��hplc 

��ƵŶƳŚưǀƣŚŝ�ƶƿżŬţ�ƁƹŹ��tlc��
� �



  ˻˽̀� �

 
ŤƯƶƣźƠ��

šƹƺŤǀſ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�� �citoweet 

ç��ŽǈƧ�emulsifier 

è��Ƶƹźĭ����
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
 
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C12 H17 ( OC2 H4 ) n OH                                                                       

 ë�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�Ʊřźƿř��  - L 100%                                                                                         

 ì��ƽŹŚŬţ�ƭŚƳ� - Citowett                                                                                                    ( BASF ) � �
æ��źǀŧŀŚţ�ƵƺŰƳ������ƾĭŶƴŞƀģ�ƽřŹřŵ�ƹ�ƵŶƴƴƧ�śƺƏźƯ�ƹ�ƵŶƴƴƧ�ƂŴě�ƹ�źƿŚƠǀƀƫƺƯř��
ç��ƝźƈƯ�ŵŹřƺƯ�� �ƺŤǀſƹ�ƾƃŚĜưſ�ƽřźŝ�ƂƧ� ƵźƄů� ƹ�ƂƧ�ġŹŚƣ� ��ƂƧ� ŻźƷ�ƞƬƗ� ƭƺưſ�ƩƺƬŰƯ�ƶŝ�Ʊřƺţ�ƾƯ� řŹ�š

ƺƬŰƯ� Śţ� ŵƺưƳ� ƶƟŚƋř� ƭřŵ� ƾƃŚĜưſ� żǀƳ� ƹ� ƾŤƴƿŻ� šŚţŚŞƳ� �� šŚŬƿżŞſ� �� ƵƺǀƯ� ƱŚŤųŹŵ� �� ƾƗřŹŻ� šǇƺƈŰƯ�Żř� ƾưſ� Ʃ
�ŵŵźĭ�ŹřŵŹƺųźŝ�źţ�ƾƳǇƺƏ�ŢƓŚƠů�ƹ�źŤƸŝ�Ƃƃƺě�ƹ�ƾĭŶƴŞƀģ 

� �

�ƹ�ŵźŝŹŚƧ��
Ƈƺţƶǀ��

è��ƝźƈƯ�ŹřŶƤƯ���ƱřżǀƯ�ƶŝçê�Źŵ�ŜƘƨƯ�źŤƯ�ƾŤƳŚſ�æåå�ƾưſ�ƩƺƬŰƯ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 3180    mg/kg                                                                                        

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LD50   for  birds :                                ---                             mg/kg 
   LC50   for  fish:                                   ---                             mg/lit 
   EC50   for  daphnia:                            ---                            mg/lit 

                  Bees  LD 50 :                             ---                           microg/bee� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
 

ŢŞŧ�ŲƿŹŚţ����

šŚƔůǈƯ��
��

ŚƗŚſ�ƹ�ƭźĭ�ŹŚǀƀŝ�ƽŚƷŻƹŹ�Źŵ�ŢƿƹƺŤǀſ�Śŝ�ƾƃŚĜưſ�Żř�ŵƺƃ�ƽŹřŵŵƺų�ŻƹŹ�ƭźĭ�š���
��

 



  ˻˽́� �

�ƶƣźƠŤƯ��
�ƶŤƀě�ŹřƺŴŝƺģ�ƾƀƴū�ƱƺƯźƟ���ƲƿźŤƯźě��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ��kermania pistaciella female phermone + permethrin   

ç��ŽǈƧ��phermone��
è��Ƶƹźĭ����
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
��
��
��
��
��
��
��

Phermonal ( 25, 12 z ) � 2 � acetoxy � hepadecene ( cis � isomer)phermonal  
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� C19 H36 O2 ( 296/5 )                                                                               

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - %2 pheromone k.pistaciella + %6 permethrin                        

     ì��ƽŹŚŬţ�ƭŚƳ� - kerma - kill                                                                                        

(Scentomos)   � �
æ��źǀŧŀŚţ�ƵƺŰƳ����Ʈſ�ƹ�ƵŵŚƯ�ƵźƄů�ƱƺƯźƟ�ƶŝ�źƳ�ƵźƄů�śŸū(kill & Attract)�� �
ç��ƝźƈƯ�ŵŹřƺƯ���ě�šŹŚƀų�ƩźŤƴƧ�ƶŤƀě�ŹřƺŴŝƺģ�ƭźƧ�ƶƳřƹźkermania pistaciella  Amsel ���
� �

�ƹ�ŵźŝŹŚƧ��
ƶǀƇƺţ��

è��ƝźƈƯ�ŹřŶƤƯ��ì��ê�ƵźƐƣ�( 50 mg )ƱŚŤųŹŵ�ƾƬƇř�ƽŚƷ�ƶųŚƃ�ƽƹŹ�źŝ�ƩŚſ�Źŵ�ƵŵŚƠŤſř�ŹŚŞƨƿ�šŹƺƈŝ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

�ŵƺƃ�ƶƘūřźƯ�ƲƿźŤƯźě�ƶŝ 
��������������� �

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

�ŵƺƃ�ƶƘūřźƯ�ƲƿźŤƯźě�ƶŝ��

ǈưū�ƹ�ƮŗǈƗ�š
�źƐųEC�� �

 

ŢŞŧ�ŲƿŹŚţ��èå�ææ�íê�šŶƯ�ƶŝ�è�ƩŚſ�� �

šŚƔůǈƯ��

 
�ƪƣřŶů�ƩŚƨǀƴƨţ�ƅƺƬų�ƶūŹŵîî��( cis � isomer) 

�ƩƺƈŰƯ�ƾƿŚſŚƴƃ�ƹ�ƶƿżŬţ�ƁƹŹ��glc/ms�Śƿ�ƹ�glc�ŹƺŤƨţŵ�Śŝ�FID�ŵŹřŶƳ�ƵŶƳŚưǀƣŚŝ�ƶŤƀě�ƽƹŹ�źŝ�ŜǀƧźţ�Ʋƿř����
�Żř�ƱŚŤųŹŵ�ƕŚƠţŹř�ŜǀƧźţ�Ʋƿř�Żř�ƵŵŚƠŤſř�ƽřźŝ�ƶūƺţê�çŬţ�źŤƯ�ŶƿŚưƴƳ�ŻƹŚ��
�śƺƬƐƯ�Ǝƿřźƃ�Źŵ�ƩŚƀƨƿ�źŨƧřŶů�ƽŹřŶƸĮƳ�ƵŹƹŵ��

��



  ˻˽̂� �

ƶƣźƠŤƯ��
Ţǀĭ�ƽźƟ��

�šŚƈŴƄƯ�ƹ�ƭŚƳ
�Ʈſ��

æ���ƾƯƺưƗ�ƭŚƳ�frigate 

ç��ŽǈƧ��activator 

è��Ƶƹźĭ��śźģ�ƽŚƷ�ƲǀƯō�Żř�ƾƏƺƬŴƯ���
é���ƾƿŚǀưǀƃ�ƱŚưŤųŚſ���
��
��
 
��
��

( CH2 CH2 O ) -H 
                                          R � N  

( CH2 CH O )  -H 

 
��
��
��
�ê��ƾƫƺƨƬƯ�ƱŻƹ�ƹ�ƩƺƯźƟ��� R � N ( C2 H3O ) 2H2 (      --- )                                                                

 ë��Ʊřźƿř�Źŵ�ƵŶƃ�ŢŞŧ�ƱƺǀſǇƺƯźƟ�  - L81/2% ,  SL 41% W/V                                                              

   ì��ƽŹŚŬţ�ƭŚƳ� - Ethylan T � T � 15 � moyan                                                                                  

 � �
æ��źǀŧŀŚţ�ƵƺŰƳ���ŶƴƷŵ�ƂƿřżƟř���ƵŶƴƴƧ�ŷƺƠƳ���ƵŶƴƴƧ�ƩŚƘƟ�Ƶĭ�źŧř��ŢƿŻƺƠǀƬ��
ç��ƝźƈƯ�ŵŹřƺƯ����ŵŵźĭ�ƾƯ�ƵŵŚƠŤſř���ŵƺƃ�ƾƯ�Ʊō�ƝźƈƯ�Źŵ�ƾƿƺū�ƶƟźƇ�ŦƗŚŝ�ƶƧ�ŢƿŻƺƠǀƬĭ�Śŝ�ƵřźưƷ�ƱŚƿƺƯ�ƱřƺƴƘŝ� 

� �
��ƹ�ŵźŝŹŚƧ��

ƶǀƇƺţ��
è��ƝźƈƯ�ŹřŶƤƯ���ŢŞƀƳ�ƶŝê�Śŝ�ƵřźưƷ�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ƹŵ�Śƿ�ŹřżƷ�Źŵ�ë�Śţ�í�ŢƿŻƺƠǀƬĭ�źŤǀƫ���
��

�Ţǀưſ
�ƱřŹŶƳŚŤƀě��

 
  Acute oral LD50 for rats : 620   mg/kg                                             NOEL : ---  mg/kg 
  ADI: --- mg/kg     Toxicity class WHO (a.i.) : ---    ;  EPA( form.) : ---��

�������������������� 

�źƿŚſ�Ţǀưſ
šřŵƺūƺƯ��

��
   LC50   for  fish:                                Toxic                           mg/lit 

� �
�šǈưū�ƹ�ƮŗǈƗ

�źƐųEC�� �
 

ŢŞŧ�ŲƿŹŚţ��çì�ë�ëí�ŢƣƺƯ�ŢŞŧ�ó�ŢƿŚƜƫ�ŶƿŶưţ�íì���

šŚƔůǈƯ��
��
��
��

��


