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1.0 INTRODUCTION 4 .  

. .  

Pesticide use inlthe Okanagan  and  Similkameen  valleys has been difficult to assess in 
recent  years. The most  detailed pesticide use  records  have  been kept for applications 
most  likely  to  pose conflicts (i.e.  application  permits for forestry  operations,  highways, 
hydro, parks),. The least amount of information has  been available for agricultural 
pesticides  which are purchFed and  applied  ,without  any  record of the  type of chemical, 1 .  

location  or  quantity of application. 

. .  

i ,  - 
- .  

AIM Ecological Consultants Ltd.  was  requested by Inland  Waters  Directorate to conduct ' 

a pesticide'use study for the  Okanagan  and  Similkameen valleys of British  Columbia; - . 

terms of reference for the  study are appended  (Appendix 1). 

. .  

I ,  

I .  I 

The  study  objectives  were: ' ,  . .  

to identify  the  major  existing  pesticide  retail  outlets in the  Okanagan 
A d  Sirnilkameen valleys; ; I 

Sirnilkameen  valleys  ,according  to  active  ingredient ind total  product; 
to identify  and  quantify  all  pesticides  sold in the Okanagan-and' 

0 .  to  identify for the.various pesticides: 
1 

. .  - crops protected, , ' 
- target  species, and 
- application  methods. - 

The scope of the .study was  to include all agricultural uses of pesticides within  the 
Okanagan and Similkameen valleys. 'No ,,attempt. was. made to obtain information . ' 

concerning  possible  pesticide  purchases  in  the  United  States for use  in  British  Columbia. 

c 

\ 
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2.0 METHODS 
I 

. .  
In order to accomplish  the  study objectives, a questionnaire concerning pesticide sales 
was  prepared for licensed distributors to complete (Figure 1). The list of licenced 
pesticide distributors was  obtained  from  the  Ministry  of  Environment (MOE), Pesticide 
Control  Branch  [Appendix 21. Since  the  MOE  does  not’distinguish  between  commercial, 
residential or agricultural sales it was necessky to contact each of the distributors to 
determine  the  volume of their  agricultural  sales. Many ofthe distt;ibutors  are  involved in 
sales of small quantities of pesticides for residential and  hobby farm use. Those 
distributors which  were  not  serving  commercial  farming  operations  were  excluded  from . 

the  study  [Appendix 31. 

*\ -  ’ 

A letter was sent out  to  each of the distributors informing them  of  the study, its purpose 
and  the  individual who  would  be  contacting  them. ‘The distributors were  then  contacted 
by telephone  to  arrange  meetings for completion of the  questionnaire. In many cases, the 
distributors indicated  they  were  not  prepared  to fill in  the questionnaire themselves but 
did  allow us access to the  necessary information at their offices. In some ,cases, the 
information  had  already  been  summarized by the distributors for their. pesticide vendor 
licence  renewal. This information  was  obtained  from  the  Ministry of Environment. 

Additional information on pesticide charactekistics  and toxicities was obtabed from a 
’ variety of literature sources. Of particular use  were ‘various Crop Production Guides 

produced by the  B.C.  Ministry of Agriculture and Fisheries and  the B,.C. Ministry of 
Environment’s- “Handbook for Pesticide Applicators and  Dispensers” I .  which  provided 

‘ details concerning crops, application  rates,  and  pesticide  characteristics. 

\ 



.FIGURE 1: SURVEY  QUESTIONNAIRE 
. .  

. .  

'. Inland  Waters  Directorate -- Environment  Canada 
. .  

.. , Okanagan Simikarneen -- Pesticide Inventory 
Distributor Questionnaire 

CONFIDENTIAL . .  

I 

. .  
NAME OF DISTRIBUTOR 

. ,  ! 

ADDRESS 

I 

POSTAL CODE 

I .  TELEPHONE 
I \ 

MANAGEWSUPERVISOR  NAME 
. 1  

I 

RESPONDENT'S NAME (if different  from  above) 

TYPE OF  FIRM  (Formulator,  Distributor,  Retailer,  Contractor, etc.) 
, 

WHICH SECTOR DO YOU PRIMARILY SERVE (AGRICULTURE, HOME &'GARDEN, INDUSTRY, ETC.)? 
' <  

/ 

' . WHICH GEOGRAPHIC AREAS DO YOU SUPPLY? 
I 

WHAT QUANTITY OF PESTICIDES DO YOU  DISTRIBUTE  ANNUALLY  (weight or volume es-ate)? 
! 

PLEASE FILL OUT THE ATTACHED SHEETS REGARDING THE PRODUCTS YOU DISTRIBUTE. 
THIS'INCLUDES: 

molluscicides,  nematicides,  piscicides,  and  rodenticides. 
-. Algicides,  avicides,  bactericides,,  fungicides,  herbicides,  insecticides,  miticides, 

MAY WE HAVE  YOUR COMMENTS OR SUGGESTIONS REGARDING THIS QUESTIONNAIRE. 

IF YOU HAVE ANY QUESTIONS OR REQUIRE  ASSISTANCE  WITH THIS QUESTIONNAIRE, PLEASE 
CONTACT: I 

OR 
ANNE MOODY ' FREDMAH 
(604) 397-2649 (604) 666-8000 

AIM ECOLOGICAL CONSULTANTS LTD.  ENVIRONMENT CANADA 
BOX 2426, INLAND WATERS DIRECTORATE 

I& MILE HOUSE, B.C. VOK  2EO. 224 W. ESPLANADE 
NORTH VAN,COWER, B.C. V7W 3H7 

J 

I 
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Results from  the  individual  distributors  were  entered on a master  computer list together' . .  

.with  Pest  Control  Products (P.C.P.) Act  numbers  and  activk ingredients., These results I . 

were pooled to 'provide a summary of- all the active' ingredients distributed in  the 
Okanagan and Similkameen  valleys  and quantities distributed  in  1990. It must  be  noted 

. , that these.figures only represent what  was sold, not  necessarily  applied. . Information 
gathered, from  the distributors was, converted to standard units, and summarized to 
provide a perspective on regional pesticide, use. The results of sales ,from individual 
distributors are' not  shown in this  report to protect h e  confidentiality of those reporting to 

. .  

. I  

. \  

. ' us. 
, 

\ 

In 1990 there were  607,097  kg of .pesticide active ingredients distributed in the. 
Okanagan and Similkameen valleys. The pesticides were segregated into 4 'maj.or 
categories:. insecticides, 'herbicides,  fungicides and rodenticides (Figure  ,2).  The 
proportion of sales for each of  these. categories was as follows:' insecticiaes represented 
approximately '62% of the pesticide active ingredient purchased; . fungicides and . .  

herbicides represented '27% and  12% respectively of the pesticide.  active' ingredient 
purchased;  and  rodenticides  accounted for less than 0.1 % of the  total  pesticide  sales. Of 
the insecticides sold, 68% was represented by mineral oils. . Nine active ingredients ' ,  : . ' , ,  

(azinphos-methyl, carbaryl,' diazinon, endosulfan, DNOC (dinitro-o-cresol), phosmet, 

0 

. .  

phosalone,  methidathion,  and dimethoate) accounted for a further 30% of insecticides . .  

sold (Figure 3). Ten fungicides made  up 92%. of the fungicide active ingre.dient 
purchased. Sulfur at 27% was  the largest proportion of sales, followed by metiram 
(20%), captan (13%), m'ancozeb  (9%),  and  ziram -(7%) (Figure, 4). Two'herbicides, , -  

' . glyphosate (24%) and sodium metaborate (21%), represented  45% of herbicide sales. 
Eight active ingredients represented a further'39% of herbicides  sold  (Figure 5). Three 
active ingredients, zinc  phosphate (64%),'strychnine (340/0), and diphacinone (2%) 
represented.al1 of the  rodenticides  distqibudd  in  these  areas  (Figure.  6). A complete: list of 
pesticide  products  distributed  in  the  Okanagan  and  Similkameen  valleys i s  presented in 
Appendices  4-7,. 

The  information  in Tables 1-4  summarizes  the  information  collected  from  21 B.C. distributors. 

. .  

. 
, .  

. t  
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Figure 2: Categories of Pesticides Used in  the'okanagan and 
Similkameen  Valleys 1990 
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Figure 3: Relative Sales of Insecticides in'the Okanagan-and 
Similkameen  Valleys, 1990 . I  
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Figure 4: Relative Sales of Fungicides in  the Okanagan  and 
Similkameen Valleys, 1990 
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Figure 5: Relative Sales of Herbicides in the Okanagan  and 
Similkameen Valleys, 1990 
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Figure 6: Relative Sales of Rodenticides in the Okanagan and 
Similkameen  Valleys, 1990 
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TABLE 1: QUANTITY OF INSECTICIDE ACTIVE INGREDIENTS 
DISTRIBUTED  IN  THE  OKANAGAN  AND  SIMILKAMEEN 

. VALLEYS,  1990. 
. .  

Rating , 
according to 
quantity 
distributed : 

ActiveJngredient Pestiade Use Total  active 
' . ingredient of total 

active  active' 
insecticide i 

ingredient. I ingredient 
5.6 I 9.4 1 I '  '- I 35232' 

1 I 0 
. 2  
47 

. 48 
26 .. 
2 

azinphos-methyl 
Bacillus thuringiensis <0.1 <0.1 .. 

<o. 1 <0.1 
<0.1  <0.1. ' 

3.5 5.9 
<o. 1 <0.1 
0.1 0.2 

. <0.1 ' X  <0.1 
<0.1 <o. 1 
<o. 1 <o. 1 
<o. 1 <o. 1 
<0.1 <0.1 ' 
<0.1  <0.1 
<o. 1 <0.1 

3.4 5.8 
<0.1 ' <0.1 
<0.1 <0.1 
<0.1 .<0.1 
<o. 1 0.1 
<o. 1 <0.1 

0.3 0.5 
' <0.1 <o. 1 

1.5 '2.5 
2;1 .. 3.6 
0.2  0.3 
<0.1 <o. 1 
<0.1 <0.1 I 

<0.1 <0.1 ' 

<0.1 io. 1 
' <0.1 <o. 1 
<os <o. 1 

<0.1 <o. 1 
<0.1 <0.1 

I I 0 
7n 

bendiocarb 
boron equivalent' 
carbaryl ' 

carbofuran 
chinomethionat 
chlorpyrifos 

23 
J 

LL 
AQ coumaphos 

crotoxyljhos ' 4 4  

35 
50 

cmermethrin 
D-trans allothria 
deltamethrin 
di-N-prop 

cmermethrin 
D-trans allothria 
deltamethrin 
di-N-prop 

f 
24 
51 
4 

'. 52 
20 
41 

diazinon 
dicarboximide 
dichloropropenes 
dichlorvos 
dicofol 1 7. 

-38 . 
10 
34 

dienochlor 
dimethoate 
disulfoton 
DNOC 
endosulfan 
ethion 
fenbutatin oxide . 32 

" fensulfothion . 
fenthion 

55 
' 36 

30 
25 
27 

fenvalerate 
fonofos 
formetanate 
hydroihloride 
2 furaldehyde 
lindane 

I '  I <1 
I 42 P 

I Key to Abbrevlatlons or Pestlclde use Cateqorles.. I 
ellent  AR I . Aauatlc  Herbidde  AH 

F  Fumlqant  FUM 
rbidde H Insecticide - 1  
iclde M Molluscicide  Mo 

N Plant Growth Remiator PG -. I 

. .  
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TABLE  1 (con't): QUANTITY OF INSECTICIDE  ACTIVE  INGREDIENTS 

DISTRIBUTED IN THE OKANAGAN  AND  SIMlLKAMEEN 
VALLEYS,  1990. 

Active Ingredient  Pesticide Use 

malathion I I,M 
metaldehyde l M o  ' 

methamidophos I1 
methidathion I 1  
methomyl I1  
methydaley I Mo 
mineral oils I 1,M 
muscalure I 1  
N my1 bicycloheptene I I 
dicarboxidimide 
naled . 
nicotine 

I,M 

I,N oxamyl 
I 

parathion 11 
pentachlorophenol I I 

ermethrin 

horate 
hosalone 

phosmet I I,M 
piperonyl  butoxide I I 
pirimicarb I1  
propoxur I1 
pyrethrins I I;M 
rotenone 

Total  active 
ingredient 

(kg) 

779 
8 

348 
2134 
17 
<1 

253888 
0 
1 

6 
233 
92 
40 
<1 

176 
3763 
5315 
' 5  

" 

- 
579 
169 
7 -  

<1 
448 
<1 

<1 
374,424 

Rating 
according to 
quantity 
distributed 

13- 
37 
15 
9 
31 
57 
1 I 

.53 
45. 

54 
43 
40 

21 ' 
29 
58 
18 
8 
7 
42 
14 
19 
39 
59 

" 

E C  J J  

60 
46 

pesticide  active 
active ingredient 
ingredient . 

0.1 0.2 
<0.1 <0.1. 
0.1 0.1 
0.3 ' 0.6 

<o. 1 <o. 1 
<0.1 co.1 
40.3 67.8 
co. 1 <o. 1 
<o. 1 <0.1 

' I Key to Abbrevlatlons of Pestlclde Use Cattworles 1 
Animal  Repellent AR Aquatic  Herbicide An 
Funaicide F Fumiaanl  FUM 

, Herbidde 
, Miticie M  Moilusdcide Mo 
Nematic" N Plant Growth Reaulator PG 
, Rodenticide R 

. .  H Insecticide I 

. .  
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TABEE 2: QUANTITY OF EUNGICJDE ACTWE  INGREDIENTS  DISTRIBUTED 
IN THE OKANAGAN  AND  SIMILKAMEEN  VALLEYS, 1990. 

Active Ingredient 

I 
I captan 
carbathiin 
chloro ia in  

co er 
co er o chloride 
co ers (fmed) 

I coppers  sulphate 

dkhlorouropenes 

dodine 

dazomet 
dichlone 
dichloran' 

dinocap 
dodemorph-acetate 

ethazol 
ethyl 

I 

bisdithiocarbamate 
equivalent 
fenaminosulf 

I ferbam 

mancozeb 

oxine benzoate 

1" uintozen 

triadimefan p""- triforine 

ziram 

ingredient 

I 

'Rating, ' 

according to 
quantity 
distributed 

Percentage 
of total 
pesticide 
active 

Percentage of 
insecticide . 

active 
ingredient 

I 162,281.' I I 25.7 I 100.0 
\ 

I 
Key to Abbreviatlons of Pestlclde Use Cateaorles I 

I Animal  ReDellenl  AR  Aauatic n u  - . . .  - - .  . 
Funqicide F 
Herbicide  H lnsediie I 
Miicide M Mollusdcide Mo 
Nematicide  N Plant Growth Resulator PG 

~ I Y I U " ~  

' . FUrnlgant 
,-I. I 
FUM 
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TABLE 3: QUANTITY OF HERBICIDE  ACTIVE  INGREDIENTS  DISTRIBUTED 
IN THE OKANAGAN  AND  SIMILKAMEEN  VALLEYS, 1990. ' 

Active Ingredient ' Percentage  Percentage Rating Tot$  active Pesticide Use 
\ ingredient of herbicide of total . . according  to 

(kg) active pesticide quantity 
distributed ingredient active 

I 

I Key to Abbreviatlons of Pestlclde U s e  Cateaorles 1 ,  
Animal  Repellent AR Aquatic  Herbicide  AH 

, Funqicide F Fumigant FUM 
Hebicide 
Mlticide 
Nematicide 

H 
M 
N 

InsecticMe I 
Mollusciciie  Mo 
Plant Growth Regulator PG 

D 
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TABLE 3 (cont'd): QUANTITY OF HERBICIDE  ACTIVE  INGREDIENTS 
DISTRIBUTED IN THE OKANAGAN AND  SIMILKAMEEN 
VALLEYS, 1990. , 

Active  Ingredient  Pesticide Use Total  active . Rating 
. 

I .  ingredient  according  to 
.: (kg)  quantity ' 

distributed . 

MCPA H 838 12 
MCPA Amine H 21 48 
MCPA (K or Na) H 121 32 
MCPB 

metobromuron 

oxyfluorfen I 6 I 62 
paraquat I H M  ,I 4116 5 

arafibased oil 

Percentage  Percentage 
of total of herbicide 
pesticide  active 
active  ingredient 
ingredient 

0.1 1.2 
<0.1 <o. 1 
<0.1 . 0.2 
<0.1 <0.1 
0.2  1.4 
<0.1 , <o. 1 
0.1 0.8 
<0.1 <0.1 
<0.1 0.1 
<0.1  0.1 
<0.1 <o. 1 

<0.1 <0.1 
0.1  0.4 ' 

<O.l 
<o. 1 
<o. 1 <o; 1 

1 .o 
2.3  20.6 
<0.1 <0.1 

<0.1  <0.1 

<0.1 <o. 1 
<0.1 

11.17 100 

Kev to Abbmvlatlons of Pestlclde Use Camorles 1 
Animal  ReDellent  AR ' AauaticHerbicide . AH 
Fungicide F Fumiaant \ FUM 
Herbicide  H  Insecticide 
Miticide 
Nematicide 
Rodenticide . R  

. .  

I 
M Molluscicide Mo 
N  Plant  Growth  Requlator  PG 

I 
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TABLE 4: QUANTITY OF RODENTICIDE  ACTIVE  INGREDIENTS 
DISTRIBUTED  IN THE OKANAGAN  AND  SIMILKAMEEN 
VALLEYS, 1990. . ,  

Active Ingredient 

brodifacoum 
bromadiolone 
chloro hacinone 

sulfaquinoxaline 

Total 

Pesticide Use 

R 

R 
R 
R 
R 
R 
R 

Total active. 
ingredient 

Percentage of Percentage of Rating 
rodenticide total according to 

(kg) active pestiade quantity 
distributed ingredient active 

I I ingredient I 
<1 I <0.1 <o. 1 

, <1 

1.7 <o. 1 3 4 
<o. 1 <0.1 . <1 
<0.1 <o. 1 

<1 

64.1 <0.1 1 148 
<o. 1 <0.'1 <1 
<o. 1 <0.1 

23 1 I I 3.7 I 100 I 

LKey to Abbrevlatlons of Pestlclde Use Cateaorles 1 
Animal  ReDellent  AR  Aauatic  Herbicide  AH 
Funaicide 

, Herbidde 
Miticide M 

, Nematicide N 
Rodenticide R 

F Fumlqant N M  
. H  Insecticide I 

Molluscicide 
Plant Gmwth Reaulator 

Mo 
PG 
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4.0 - PROPERTIES OF THE  PREDOMINANT  PESTICIDES  USED IN . 
THE  OKANAGAN  AND  SIMILKAMEEN  VALLEYS 

I 

5 ) .  : I .; ' ' In ,order to gain- a '  better understanding of the chemicals used .in the Okanagan and 
I 
I -7 Similkameen  valleys,  the  formulations,  application  rates,  target  species, crops protected  and . ' , 

special properties 'of active ingredients representing. the majority of pesticide sales have.. 
been  summarized. . ,  

. .  

I." 
I 

c 
I..' 
I , ,  

1 . . .  

1. '  . 

4.1 INSECTICIDES 

AZINPHOS-METHYL . . .  

TRADE NAME: Guthion . .  ~. 

Formulations: . - wettable  powder:  Guthion 50% active  ingredient , . .  

. - water  soluble  concentrate:  Guthion  SC  24%  active  ingredient (a.i.) 
Application  Rate: - 0.72 - 1.625  kg a.iJha 
ADDlication Method: - spray 
Aiplication Time: , - throughout  growing  period I 

Target  Species:' - control of wide  range of iyects \ 

Properties: - long  residual  action,  bioaccumulative'in  waterfowl ' . . 
Toxiciv: .' Mammalian  LD50:  18 m a g  

< 

Avian  LD50:136 m a g  (mallard), 75 m a g  (pheasant) 
' - highly  toxic to bees, fish and  wildlife 

1 

Crops Protected: - apples,  apricots,  cherries,  peaches,  pears,  prunes  and  plums,  grapes, 
alfalfa, clover, field,crops, bush fruits aqd  berries,  strawberries,  walnuts, 
potatoes,  tomatoes,  cole crops and  nursery  plants. ' ~ 

CARBARYL 

TRADE NAME: Sevin 
Formulations: - bait,  dust,  granule,  suspension,  wettable  powder,  and  pressurized  'spray 
Application  Rate:-  4.33  kg  Sevin  50% WPhectare 
Application Method: - various 
Application  Time: - post  bloom thinning . - ' 
Target species: - leaf rollers 
Properties: - carbamate  compound 

i 

i, 

- long  residual  action  on  foliage . f  

- residues  persistent in soil for months  after  application ' 

, - mode-rate  mammalian  acute  toxicity 

- && LC50  (96hr):  4.34  mg/L(trout) 
- Avian  LD50: 52000 mg/kg  (mallard) 
- highly  toxic to honey  bees 

. , . - Honey  Bee  LD50:  1.34 pghee 
- relatively  low  solubility in water 

t Toxicity - Mammalian  oral LDso: 307-986 mgkg ' 

/ 

Crops Protected - effective on all varieties of apples , . I  

, 
I '  ' 

I '  
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CARBOFURAN 

TRADE NAME: Furadan 
r Formulations: e - granular:  Furadan 10G,  10% active  ingredient 

- flowable,  Furadan 4.8F 48% active  ingredient I 

Application  Rate: - 0.28 - 2.016 kg a.i./ha . 

Application  Method: - foliar spray or soil incorporated  granules . 
Application  Time: - various t 

Tarret Species: - weevils, carrot rust fly, aphids, flea beetles, leafhoppers,,root maggots 
Properties: - systemic  insecticide ' I  
Toxicity: 

Crops  Protected: - granular  systemic for control of specific  insects  in corn, potatoes, 
onions,  turnips  and  rutabagas I 

green  peppers,  turnips,  rutabagas,  sunflowers, raspbeqies and 
strawbeiries. '. I 
crops,  and  pastures. 

,, . 

, - highly  toxic 1 
Mammalian  LD50: 5 mgkg 
Avian  LD50: 0.4 mgkg (mallard), 4.2 mgkg  (phegant), 5 mgkg (quail) 

- liquid  systemic for control of specific insects on  potatoes,  alfalfa, corn, 

- liquid systemic for control of grasshoppers on various field and  legume . . 

, 

CJ3LORPYRIFOS 

TRADE NAME: . Lorsban 
Formulations: - emulsifiable  concentrate:  Lorsban 4E, 48% active ingredient 

wettable  powder:  Lorsban 25 m, 25% active  ingredient 
a .  Application  Rate: . -0.24 - 1.152 kg a.i./ha. 

Application  Method: - spray, dust,  granules,. pellets 
Application  Time: - various / . '  

Tarpet Species: - effective on adult  and lai-val, mosquitos;  cutworms,  rootworms,  maggots 
ProDerties: - organophosphate  compound  with  residual effect 
Toxicity: - toxic  to fish, moderately .toxic.to mammals 

Mammalian.  LD50: 82 mgkg 
Avian-LD50: 112 mgkg (mallard), 8.41-17.7 mgkg (pheasant) 

Crops Protected: I - onions, corn, potatoes,  tomatoes, strpwbenies, and  cereal crops 

Miscellaneous  Uses: - residential,  commercial  and  industrial  insect  control 
- lawn  and turf applications \ '  

- mosquito  and  tent-caterpillar  control 

1 

NOTE: - Currently  being  promoted . a s  an alternative to carbofuran, less toxic and 
more effective against certain pests. 

I 
\ 

. .  

c 1 
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DIAZINON - .  

TRADENAME: ' BFudin 
Formulations: - wide r a g e  (Eg. granular,  powder;  liquid) . .  

Amlication Rate: - Diazinon  or  Basudin 5G (5% active  ingredient) - 0.2-0;9 g / lOOO m  row 

Amlication Method: - various 
ADplication  Time:, - various , 
Target Species: - broad-spectrum . . 

Properties: - organophosphate  compound . 

- Diazinon or Basudin (50% active  ingredient) - 0.2 - 2.75 kg a.i./ha 

. . .  
I 

- broad-spectrurh  contact  poison ' 

Toxicity: - moderate  mammalian  toxicity  but high avian  toxicity 

/ 

,' . - moderate  residual  action 

, Mammalian  LD50: 76-io8  mgkg . ' 

' Avian  LD50:  3.5 mgkg (mallard),  4.3 mgkg (pheasant) 

- control of specific  insects in turf 
Crops  Protected: . ' - all tree fruits, various  vegetables,  most  berry crops and  forage grasses. 

! - 'control of grasshoppers  along  fencelines,  ditches  and  non-croplands 
Miscellaneous  Uses: - domestic,  farm,  kennel;  industrial/com,mercial  building insect control 

. .  

NOTE. - Diazinon has been  implicated in a number,of bird kills I 
-* 

. ,  

DIMETHOATE 

TRkDENAME: Lagon 
Formulations: . - emulsifiable  concentrate:  Lagon 48 EC 48% active  ingredient 
ADDliCatiOn Rate: - 0.192 - 1.056 kg a.iJha 

.. . Aiplication Method: - spray 
Application  Time: - various ' . 
Target  Species: - mites  and  sucking  insects,  grasshoppers,  spruce  budworm,  pine  shoot 

' moth,  seed  and cone insects . . 

' PropSrties: - organophosphate  systemic  compound 

Toxicity: - highly  toxic to mammals  and  bees 
- phytotoxic  to  many  plant  species 

Mammalian LD50: 185-245 mgkg \ 

Avian  LD50: 4 1.7 mgkg 
. Crop Protected: - apples, chemes, beans,  cole  crops,  lettuce,  peas,  potatoes,  and  various ' 

field crops (cereals,  grasses,  and  legumes). 

% 
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DNOC. (dinitrocresol) 

TRADE  NAME: Elgetrol 
Formulations: - emulsifiable  codcentrate  and  soluble  powder  (19.5%) 
Application Rate: - 2.5  kg  a.i./ha 
Application  Method- - spray 
Application  Time: - during  doimant  period 
Tarpet  species: - aphid  eggs, rust mites, scale insects  on fruit trees,  fungi,  apple 

Prouerties: . - dinitrophenol  compound  used as a  herbicide,  insecticide  and 
blossom thinning 

fungicide - \ .  

- phytotoxic  to foliage 
- DNOC  applied at 50 mg/L persisted  in soil for 7 days 

Toxicity: . - high  acute  toxicity  to  mammals 
Mammalian oral LD50: 10 -50 mgkg (rat) 
Avian  LD50: 22.7 mgkg (mallard) 
Fish LC50 (24 hr): 210  ppb  (trout) 

Crops  Protected: - cherries,  peaches,  raspberries,  apples,  mushrooms . 

/ 

ENDOSULFAN v 

TRADE'NAME: Thiodan 
Formulation$: ~ - emulsifiable  concentrate:  Thiodan  4 E.C. 40% active  ingredient, 

Thiodan E.C.  40% active  ingredient. 
- wettab;le  powder: Thiodan 53 WP 50% active  ingredient,  Thionex 50 

WP 50% active  ingredient 
ADDliCatiOn Rate: - 1.1-3.25 kgha ; 1.1-2.75 Uha 
Application  Method: - spray,'dust 
Application  Time: - applied  throughout  spring  and  summer 
Target Species: - aphids, rust mites, whiteflies 
Properties: - organochlorine  compound . ~ 

- fumigant  action 
- relatively  persistent, stable in  sunlight 

Toxicity: - highly.toxic to  mammals  and fish but not to bees 
Mammalian  LD50: 18 mgkg 
Avian  LD50: 33 mgkg (mallard),  80-160 mgkg (pheasant) 

tomatoes,  and  strawberries 
CroDs Protected: - tree fruits, cole crops,'celery,  eggplant,  lettuce,  peppers,  potatoes, 

I 

\ 
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MALATHION 

TRADE  NAME: ' Cythion; Malathion . 
Formulations: . - emulsifiable  concentrate:.  MalatGon 500 E.C. 50% active  ingredient, . I  

Malation 85 E.C. 85% active  ingredient 
- solution:  cythion 100% active  irigredient 
- wettable  powder:  Malathion  25% WP 25%  active ingredient 

ADDliCatiOn Rate: - 0.7-2.75  kg a.iJha' 
ADblication  Method: - bait, dust,  spray 
ADdication  Time:. - various c 
Target Srjecies: - aphids,  beetles,  springtails,  caterpillars,  thrips,.  leaf  weevil,  pea  weevil 
Properties; - organophosphate  contact  insecticide 
Toxicity: - low  mammalian  toxicity,  but  toxic  to fish and bees 

I Mammalian  LD50: 1000 mgkg 
Avian  LD50: 33 mgkg (mallard), 80-160 mgkg (pheasant) 

lettuce, onion,  peas,  cereal  crops,  and  all  berry crops 
CroDs Protected: - apples,  cherries  and  pears,  asparagus,  beans,  cole  crops;  celery, cubits, 

Domestic  Uses: '- flea powders,  mosquito  sprays,  home  and  garden  sprays 

TRADE NAME: 
Formulations: 

ADDliCatiOn Rate: 
Application  Method: 
Application  Time: 
Properties: 
Toxicity: 

Polyram 80 D.F., Polyram'7% dust 
- dry flowable:  Polyram 80 D.F. 80% active ingredient 
- dust:  Polyram 7% dust 7% active  ingredient 
- 6.0 kg/ha (apple), , 
- spray,  dust 
- spring  application  when  apple  bud is in the green to tight cluster stage 
-, non  systemic  fungicidal  activity 

Mammalian  LD50: >10,000 mgkg 
LC50  (24hr):;22  mg/L  (trout) '. 

Target Species: -' early  and late blight,  downy  mildew,  apple  scab, 
Crops Protected: '. -, apples,  prunes,  grapes,  potatoes,  tomatoes,  asparagus, carrots, celery and 

sugar beets 

~. 
I 

I 

1 .  
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MINERAL OIL 

I .  

TRADE  NAME: Dormant  oil 
Formulations: - oil sprays I 
ADDliCatiOn Rate: - 45-901  Dormant oil (200-220vis)ha 
ADDliCatiOn Method: - spray 
ADDlication Time: - spring  application  prior to bud  openirig 4 
Properties: - lcill by suffocation  and are phytotoxic 

. '  

\ Toxiciv: - low  mammalian  toxicity 
- .low hazard to fish and  wildlife 
- European  red  mite,  San  Jose scale, European fruit scale Tarpet species: 

Crops Protected: , - apple,  prunes,  plums,  pears,  cherries, apricots ,- 

I 
. 

PARATHION \ 

TRADE NAME: Parathion  9.6 .EC, Parathion  960 liquid solution, 
Parathion 15 WP 

Formulations: - emulsifiable  concentrate:  Parathion  9.6 EC 76% active  ingredient 
- liquid:  Parathion  960  liquid solution 

. - wettable  powder:  Parathion 15 WP 15%  active  ingredient 
ADDlication Rate: - Parathion  9.6EC  (960 g/L active  ingredient) - 0.35-1 L/ha 
ADDliCatiOn Method: - spray I 
ADDlication Time: - spring  and  summer  application 
Target Species: -. caterpillars,  cabbage  seed  pod  weevil, carrot rust fly; onion maggot 
Properties: - organophosphate  compound I , .  1 
Toxicity: - highly  toxic, for-commercial use  only ' . 

' 1  

. - phytotoxic to certain  plants 

Mammalian LD50: 3-30 mgkg 
Avian LD50: 1.9-2.1 mgkg (mallard) I 

CroDs Protected: - cole crops,  carrots, onions, peg, spinach,  cranberries, strawbeiries and' 
. grass forage  crops. 

a .  

I 
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4.2 FUNGICIDES 

' , .BENOMYL I 

Tk4DE NAME: Benlate,  Benoiin,  Gammasan 
Fohulations: - wettable  powder:  Benelatk 50% active  ingredient 

. - dry flowable:  Benelate 50% active  ingredient 
' - dust: Benolin.6% active  ingredient,  Gammasan 6% active ingredient 

ADDliCatiOn Rate: - 0.55 - 0.425 kg  a.i./ha 
ADplication  Method: - spray,  dust I 

ADplication  Timer - applied  from  early  spring to iate  summer 

ProDerties: - broad  spectrum  fungicide  used for leaf,  seed, soil or turf, 

Toxiciv: -' low  mammalian  acute  toxicity . 

, Target Species: -- apple,  scab,  powdery  mildew;  ,brown rot 

- benzimidazole  compound . .  

- toxic to fish 
Mammalian LD50: 9,600 m a g  . , 

Crops  Protected: . - wide  variety,  including  apples,  apricots,  cherries,  peaches,  .plums, grapes 

CAPTAN ' I  

TRADE NAME: cap& 
Formulations:, - wettable  powder:  Captan 50 WP 50% active  ingredient,  Captan 80 WP 

ADplication  Rate: - 1.625 - 3.00 kg a.iJha . . 

Application  Time: - various 
.Target  Species: - leaf spots, blights,  rots;  scabs,  blotches,  seed  and soil-borne.niseases , . ' 

Propeirties: ' - dicarboximidecompound 

Toxicity: - toxic  to fish . I 

80% active  ingredient 

" . ' .Aiplication Method: - foliar and soil application by'spray, dust or iq mixture  with  other 
fungicides  and  insecticides 

fruit rots of  berry  crops,  tree fruits, and  grapes . . 

- broad-spectrum  protectant &d eradicant  fungicide 
I .  

. . - low  mammalian  acute  toxicity;  but has chronic  effects.. 
Mammalian LDg): 8,400 mgkg 

I Avian,pD50: >5,000 mgkg' (mallard j 
CroDs Protkcted: - wide  variety,  including  apples,  apricots, chemes, peaches, grapes 

J 
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MANCOZEB 

TRADE  NAME: , Dithane  DG,  Dithane 80 WP, Manzate  DF,  Manzate 75 WP, 

Formulations: - wettable  powder:  Dithane 80 WP 80% active  ingredient,  Dikar WP 72% 
' Manzate 200, Dikar WP I' 

I. 

active  ingredient 
/ '  - dry flowable:  Manzate DF 75% active  ingredient 

- dry granular:  Dithane  DG 75% active  ingredient .I 
- granular:  Manzate 200 80% active  ingredient 

ADDliCatiOn Rate: - various ~ 

Application  Method: - various 
Application  Time: - various 
Target Species: - broad  spectrum 
Properties: - carbamate  fungicide 

- foliage  protectant I. 
Toxicity - very  low  acute  mammalian  toxicity . 

Crops Protected: - vegetables, ttee fruits, ornamentals \ 1 Mammalian  LD50: 7,500 m&g 

! TRADE  NAME: Funginex 190 EC 
Formulations:' - emulsifiable  concentrate, 19% active  ingredient 
ADDliCatiOn Rate:, - 0.475 kg.aiJha ' I 
Application  Method: - spray . 

Application  Time: . - various . . 

Tarpet Species: - mummyberry,  cottonball,  blossom  blight,  powdery  mildew,  black  spot ' 1  
Properties: - systemic,  piperazine fungicide 

Toxiciv: - low  toxicity  to  mammals, fish and  bees 

Crops Protected:-  peaches, chemes, plums,  blueberries,  cranberries,  roses,  ornamentals 

. .  , - foliage  protectant 

Mammalian  LD50:. 6,000 mgkg I 
. .  

. I  I 



4.3 HERBICIDES . .  

2.4-D . .  (2,4-dichlorophenoxyacetic acid): . 
, -  

TRADE NAME: ' 2,4-D,  2,4-D LV ester, 2,4-D amine 
Formulations: . . - soluble  granule SG, 80% active  ingredient 

' - solution  2,4-D  amine,  '47%  active  ingredient 
- emulsifiable  concentrate 2,4-D  LV ester, 60% active  ingredient 

Amlication Rate: - 0:420-0,880 kg a.i./ha, , 
Application  Method: - spray ' 
Application  Time: . .- post  emergence 
Target Species: - broadleaf  species,  most  dicots,  specific  weeds  in turf, woody plants. , 

Properties: - leaching is not a  problem'  under  normal  conditions 
' . - in ,alkaline soil breakdown  occurs  rapidly,  in  acid soil or  water  persists 

UP to  one  month 

m@g 

. Toxicity: - 2,4-D  has  a  moderate  acute  toxicity to mammals - '  

.Mammalian LD50: of various  formulations  range  from 300 to 1000 

I .. Avian  LD50:  1,000  m@g (mallard),  472 mgkg (pheasant) 
- amine  and acid'formulations more  toxic  than salt and  ester  formulations 
- some  formulation  can be toxic to fish 

CroDs Protected: - wheat,  barley,  rye, corn, oats, grass seed crops and pastures 
Miscellaneous  Uses: I - control of  woody plants  and  weeds  along  roadsides,  fence  rows, 

commercial  lands,  right-of-ways. I 

AMITROLE 
I 

TRADE NAME: Amitrol-T 
Formulations: - - water  soluble  solution ,0.20% active  ingredient 
Application  Rate: - 2.6-4.4 kg a.iJha 
Application  Method: - ground  spray 
ADDliCatiOn Time: - during  growing  season 
Target Species: ' - perennial  weeds  (quackgrass,  Canada  thistle,  cattails) 

. . Properties; - non-selective,  systemic  triazole f a  
- absorbed  by-plant roots and  foliage 
- disrupts  formation of chlorophyll 

- persistence  in soil up to 7  weeks I 

Toxiciv: - low  mammalian  toxicity, m w a l  dermal initation for humans . 

Mammalian  LD50: 1,100 mgkg 
. Avian  LD50:  >2,000 mgkg (mallard) 

Fish LC50  (48 hr): 3,250 mg/L (salmon) I '  

Crops Protected; - not  to  be  used on crops - non-selective 
' Miscellaneous  uses: - roadsides,  ditchbanks,  fencerows,  marshes 

I 

I 
\ 

. . .  ' 
' I  



26 
L 

ATRAZINE 

TRADE NAME; Aatrex  liquid 480, Aatrex  liquid,  Aatrex plus liquid  solution,  Aatrex 
Nine-0, Atrazine 600, Atrazine 480 EC,  Atrazine 45 EC 
Formulations: - granular:  Aatrex Nine-0 86% active  ingredient 

active  ingredient, . 

I 

- liquid:  Aatrex  liquid 480 48% active  ingredient,  Aatrex  liquid 50% 

- suspension:  Aatrex Plus Liquid solution 38% active  ingredient, 

- emulsifiable  concentrate:  Atrazine 480 EC 4895, Atrazine 45 EC 45% 
Atrazine  600 60% 

ADDliCatiOn Rate: - 0.9-3.3 kg a.i./ha 
Application  Method: - various 
Application  Time: - pre-plant,  preemergence,  or  postemergence, soil incorporated 
Tarpet SDecies: - perennials,  grasses,  broadleaves 
-: - selective  herbicide  absorbed by plant roots (some foliar absorption) 

- .persistent  up  to 1 year in soil 
Toxicity: - low mammalian  toxicity 

Mammalian  LD50:  1,780 mgkg 
Avian  LD50:  >2,000 mgkg (mallard) 
Fish LC50  (48 hr): 12,600 ppb (trout) 

Crops  Protected - corn,  peas 

I 

DICAMBA \ 

c > 

TR4DENAME: Banvel,  Dyvel, Kil-mor, Target : 

Formulations: - diethylamine salt, or mixed  with  2,4-D,  MCPA or mecoprop . 
ADDliCatiOn Rate: - used in various  mixes 

Banvel - 480 - 0.1 1- 2.1 kg a.i./ha; 
Dyvel - 0.54 kg a.i./ha 

0 Kil-mor - 0.42-0.87  kg ai./ha; 
Target - 0.40 - 0.60 kg  a.i./ha 

Application  Method: - spray 
Application  Time: - throughout  growing  season,  depending on crop  phenology 
Target Species: - broad  range of weeds  (particularly  Polygonum  spp),  some  perennials 

such as Canada  thistle  and  a  variety of  brush 
- legume crops are  affected a 

- primarfaction through  foliage 
- persists one to three  months 
- volatile \ 

ProDerties: - benzoic  acid  compound 

Toxici9: - low acute  mammalian  toxicity 
\ Mammalian  LD50:  2,900 mgkg (rat) 

Avian  LD50:  673 mgkg (pheasant) 
. .  Fish LC50:  (96  h) 135 mg/L 

Crops Protected: ' - all three  products  protect  wheat,  oats,  barley 
- Banvel is dso used to protect  pastures,  non-crop  areas,  rangeland, field. 

corn,  rye,  canaryseed .and creeping  red fescue 

I 
I 
I 
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DICLOFOP-METHYL 

TRADE N b E :  . Hoe-Grass II, Hoe-Grass 284 , . 

Formulations: . . emulsifiable  concentrate:  Hoe-Grhss II 23% diclofop-methyl, 
8% bromoxynil,  Hoe-Grass  284 28.4% diclop-methyl 
Application  Rate: - Hoe-Grass II 1.08 kg  a.i./ha 

f 

- Hoe-Grass  284 1.0 kg a.i./ha for dry beans,  potatoes, 
soybeans,  sugar  beets'  and 0.7-0.8 kg a.i./ha for all 
other  field crops > 

Application  Method: 
' Audication Time: 

Target Species: .. 

; 

Prouerties: 

Toxicity: 

* .  

Crops Protected: 
i .  

- spraying using ground eq~pment  
- during  growing  season  (most  effective  on youngweeds) 
- both  products  control  wild  oats,  volunteer coni, barnyard  grass, 

- Hoe-Grass  284  also controls fall panicum  and  witch  grass , .  

- 'Hoe-GrassII also controls knawel,,night-flowering  catchfly, 
scentless  chainomile,  lamb's-quarters,  Russian  thistle, tartary 

. buckwheat,  lady's-thumb,.  green  smartweed,  kochia,  common 
groundsel,  cow  cockle,  wild  mustard,  stinkweed;  red-root 
pigweed 

- diphenyl  ether  compound 
- contact as well as systemic  action 
- uptake is primarily  through  the  leaves,  but if soil is sufficiently 

- some  movement  in soil if sufficient  moisture is present 

- Hoe-Grass  284: 

Persian  darnel,  yellow  and  green foxtail 

moist  uptake  through  the  roots is possible 

- toxic  to fish 

Mammalian LD50: 2235 m a g  
Fish LC50 (96 hr): 0.42,  mg/L (gout) 

Mammalian LD50: 2350 m a g  
- Fish LC50 (96 hr): 1.0 mgL(trout) ' 

(except  Klages  and  Betzes),  triticale, flax, spring  rye 

soybeans,  sugarbeets,  sunflowers,  fababeans,  rapeseed, 
buckwheat,  dry  beans, alfalfa, bromegrass,  red  clover,  sweet Y 
clover,  creeping  red fescue, crested  wheat  grass,  intermediate 
wheatgrass,  Russian  wild  rye  grasses. 

- Hoe Grass II: 
'> )I 

I 

- Both  products  protect  wheat  (spring,  semi-dwarf,  durum),  barley 

- Hoe-Grass 284 also protects  lentils,  mustard,  peas,  peas, fall rye, 

\ 

I 
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DIFENZOOUAT 

TRADENAME: Avenge 220-C, Avenge BO-C, Avenge 640 
Formulations: - aqueous  solution:  Avenge  220-C  20%  active  ingredient 

- liquid:  Avenge  280-C  28%  active  ingredient 
- dry flowable:  Avenge  640 64% active  ingredient 

ADDliCatiOn Rate: - 0.70-0.85  kg  a.i./ha 
ADDlication Method: - spray 
ADDlication Time: - applied  prior  to  the  6-leaf stage of barley,  wheat, or canary seed- 
Target species: - wild  oats 
Properties: - systemic  herbicide  which is absorbed  by all leaf  and  stem surfaces 

. .  

- not  to be  applied  in  the  Brown Soil Zone 
- recommended  only for soils with  a pH of 7.5 or lower 

Toxicity: - non-toxic  to  bees 

Crops Protected: - barley,  wheat, rye, triticale,  canary grass 
Mammalian LD50: 470 mgkg 

GLYPHOSATE 

TRADE  NAME: Roundup 
Formulations: - aqueous  solution, 35.6% active  ingredieyt 
ADDliCatiOn Rate: - 0.83-4.3  kg  a.i./ha 
ADplication  Method: - spray 
Amlication Time: - pre-emergence  and  post-emergence  herbicide  depending  on  crop 
Target Species: - annual  and  deep-rooted  perennial  weeds  (Canada  thistle,  sow  thistle, 
quack  grass,  field  bindweed)  brush  species , 
ProDerties: - contacts foliage  and is a'systemic herbicide  translocated to roots' 

. - rapidly  deactivated in soil 
- non-selective 

Toxicity - low  toxicity to mammals, birds, fish and  honeybees 
Mammalian  acute oral LD50: 4,320 mgkg 
Avian LD50: 4,300 mgkg (mallard) 

summerfallow 
CroDs Protected: - barley,  wheat,  oats,  corn,  legumes, grasses, fall stubble  treatment  and 

1 
I 
I 
I 
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.MCPA ((4-chloro-2-methylphenoxy)-acetic acid) \ 

. ,  

TRADE  NAME: 
Formulations: 
ADDliCatiOn Rate: 
ADplication  Method: 
Application  Time: 
.Target Species: 

Properties: 

f 

Toxicity: 

Crops  Protected: 

MCPA (amine, ester, salts) 
. - most  commonly  ,dimethylamine salt,,50% active  ingredient 
- dimetliylamirie salt 50%:  0.35.  to 0.88 kg a.i./ha 
- spray 
-. applied  from  early spring through  to latesummer 
- American  dragonhead,  biennial  wormwood;  bluebur,  cocklebur, 
. common  burdock,  flixweed,  goat's  beard,  goosefoot,  hairy 
galinsoga,  lamb's-quarters,  mustard,  peppergrass,  pigweed 
purslane,  ragweed,  stinkwee,d,  thyme-leaved  spurge, annual 
smartweed,  buckwheat,  Canada  thistle,  hemp-nettle,  field 
horsetail,  knapweed,  leafy  purge,  plantain,  pigweed, shepard's 

. 'purse, sow-thistle, tall buttercup,  wild  radish 
-, systemic  herbicide  absorbed by all leaf  and  stem  surfaces not to 
.be used in porous  soil,  subject  to  leaching  near  wells  or  ,potable 
water  bodies' 

, .  

- .chlorophenoxy  compound 
- low  to  moderate  toxicity to humans  and  animals 

Mammalian  LD50: 800 m a g  (rat) . 

Fish LC50 (48 hr): 1.5 mg/l(bluegill) 

clover,  white  clover 
- wheat,  barley,  oats, flax, corn,  grasses, rye, peas,  red  clover,  alsike 

. .  TRIALLATE 

TRADE  NAME: ' . Avadex,  Avadex BW -.. . 

Formulations: - granular:  Avadex  10%  active  ingredient . '  . 

ApDlication  Rate: ' .- 1.1- 2.2 kg ai./ha '. . . 

Application  Method-: - various, soil incorporakd 
Application  Time: - selective  pre-plant or pre-emergence  herbicide,  applied in the  spring  and I 

Target  species:, - wild  oats,  green zufd yellow foxtail 
ProDerties: - carbamate . . 

I - 
- liquid:  Avadex 40% active  ingredient 

. .  

fall 
1 .  . 

- negligible  movement  in soil 
- may  remain in soils one  year  after  treatment at levels of  25% or more of 

- rainfall is required for activation of Avadex . . ' . 

the  applied rate (Grue et al. 1986) I .  

Toxic&: ' - Mammalian  LD50:  20 @kg 

Crops  'Protected: - wheat  (spring  ,and  durum),  barley, flax; forage legumes (alfalfa,  red 
* - ' does  not  appear  to  be  absorbed  through  human skin 

\ .  ' clover,  alsike  clover,  .white  clover, sweet clover, bird's foot &foil 
underseeded to rapeseed,  peas,  .mustard 

' \  
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TRIFLURALIN 

TRADE NAME: Treflan, Rival 
Formulations: - emulsifiable  concentrate:  Treflan E.C. 54.5% active  ingredient 

Aiplication Rate: - 0.6-1.1 kg a.iJha I 
Application  Method: - soil incorporated 

Tarpet Species: - annual broadleaf  and  grassy  weeds I 
Properties: - selective herbicide 

Toxicity: - low  acute  mammalian  toxicity . I  

I 
- liquid:  Rival 50% active  ingredient 
- granular: Treflan QR5 5% active  ingredient 

. .  

1 ADDliCatiOn Time: - pre-plant 

- acts on  growing tips in root  and  shoot by inhibiting cell division 
- not for use in muck or wet soils, or  those  with >15% organic  matter 

,- I 

Mammalian LD50: >10,000 mg/kg I 

- toxic to fish 
LC50 (24 hr): 0121 mg/L  (trout) . I 

Avian LD50: >2,000 mg/kg  (mallard) 

and  soybean  are  protected  by all three  products. I CroDs Protected: - Canola-rapeseed , mustard,  fababeans,  peas, lentils, flax, sunflowers, 

- alfalfa, is protected by Treflan E.C. and Rival 
. .  

I .  
, .  I 

\ 

. .  
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, '4.4 RODENTICIDES \ 
'. . 

' ,  

STRYCHNINE , '  I 

TRADE NAME: 
Formulations: 
Application  Rate: 
Application  Method: 

.. . Apdication Time: 
Target Species: 
Properties: 

. Toxicig: 

Gopher  Getter,  Gopher poison, Rodent bait, Gopher kill 
- .baits, pellets (0.35%) 
- 1 - 2.25 kg/ha ~ 

- placed in burrows 
- various 
- pocket  gophers ( 1  

- botanical  compound 
- highly toxic to humans,'doinestic  animals  and  wildlife 

I 

Mammalian LD50: 1 mgkg 

\ 

\ 

i 

I 
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5.0 TOXICITY OF PESTICIDES 

Pesticide  toxicity  may  manifest  itself as environmental effects or may  affect an organism 
by acute, chronic, or -behavioural effects. Exposure to ,pesticides may occur from 
ingestion of foods-txeated  with  pesticides, direct ingestion'of granular pesticides,  direct 
skin contact or inhalation of airborn materials near treated areas (Bloom  and Degler, 
1969). ' 

Pesticide persistence in the  environment or transport  from  the site of application  via the., ... 

air, water, soil and in living organisms may result in harm  to organisms. Aerial 
movement of pesticides depends on  the  physical. state of the' pesticide, its chemical 
composition, application methods and'atmospheric conditions. It has  been  observed  that 
60  to 90 96 of an aerial spray application  may  never  reach its target (Fyfe, 1971). Soil 
moisture  and climate influence pesticide transport into'the aquatic environment. The 
solubility or suspendability of the formulation in water, the physical and chemical 
characteristics of the water and the presence of biological organisms influence the 
distribution of the  pesticide in the  aquatic  environment. 

. -  

Persistence depends on the pesticide, soil type, soil moisture and temperature, air 
movements, cover crops, rate of application,  formulation  and micro-organisms (Bloom 
and  Degler,  1969). Pesticides may  adsorb or adhere to the foliage of plants, or they  may 
be  translocated to underground  organs.  Organophosphate  and carbamate pesticides can 
persist in the soil up to several months,  but  have not been  found, to cause long-term soil 
residue problems (Bloom  and  Degler,  1969). Herbicides which  have  a relatively short 
life in soil do not present problems for either direct contact or%transport from the site. 
Some, however, persist in the soil for months or even years sifter application and  may 
injure subsequent crops (Bloom  and  Degler,  1969).  For  example  triallate  and  trifuralin ' 

may  remain in soils one  year after treatment at levels of 25 '3% or more of the  applied  rate 
(Grue et al. 1986). 

Acute effects of pesticides are those which occur in response to a single exposure, 
(respiratory, oral or dermal) or repeated exposure to the chemical within  a short time 
period. Toxicity tests of various  chemicals are-conducted to determine  the  concentration 
of chemical  which  would kill an  organism.  The  LD50  value refers to the concentration,in 
a single dose (LD. = lethal dose)  which  would kill 50 percent of the test population of 
animals. In contrast the  LC50  (median lethal concentration) refers to the  concentration of. 
a  substance  that kills half of a  group of test organisms  during  a  specified exposure period 
(e.g.  96h  LC50). b 

\ 
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Acute toxicity is, associated .with  direct  ingestion of highly toxic chemicals or  in cases 
where poisoned.  insects  or' birds are consumed by other species in relatively large 
quantities.  Ingestion of sprayed  foliage  and  dermal or respiratory  exposure is more  often ., 

associated  with chronic effects.  Chronic  effects, such as a loss of appetite, behavioural 
abnormalities, organ damage, and  weakness, are poorly understood and documented. 
Oiganophosphorous insecticides and  some herbicides have  been associated- with high 
chroiicity values. The speed  with  which  a  pesticide is metabolized is an  important  factor 
in considering chronic effects. Water soluble pesticides and  those  which are quickly 
metabolized by the animal are not as likely to  have chronic effects as those  which are 
retained in fat cells, those which  take  a  long  time to pass through  the animal and  those 
which are constantly  present in the  animal's  environment.  Carcinogenic,  teratogenic  and 
mutagenic effects from  pesticides  are  poorly  understood at present. . I  

' I  . i  

1 

\ Insecticides as a group represent some of the  most  toxic pesticides in use. Herbicides 
and fungicides in general have  a low mammalian  and  avian  toxicity;  however, their sub- 
lethal effects may  be  significant.  Fungicides  also  tend to be  highly  toxic  to  fish. ' 

. .  

. .  

. In order..to  gain  a  perspective on the  relative  toxicities' of the  different pesticides to the 
various  vertebrates,  a list of vertebrates  and  the  acute oral toxicities of various pesticides 
has been prepared (Table 5-7). These tables I have been assembled primarily. from 
Pimentel (1971) and Hudson et al. (1984). The information available for fish is quite . -  . 

fractured. Results are not consistently available for the  same species of fish or for the 
same experimental conditions. Toxicity can vary widely depending on the water 
temperature or length. of exposure. We -have attempted to cite the 24 hour LC& for I 

salmonids;  however, ,these figures were, not always available'and where specified other 
values  were  substituted. 'This information is presented-with the  intention of providing  a , .  

I 

\ 

. 

basis of comparison  between  species. -' 

\ 
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ACUTE ORAL TOXICITY OF INSECTICIDES TO 
BIRDS [LD50 mg/kg]  AND FISH [LC50 24 hour mg/L]. 

- .  

MAMMALS, 
/ 

. -  

.I 
1 
I 
I 
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. TABLE 6:, . ACUTE ORAL TOXICITY OF FUNGICIDES TO MAMMALS, 
. .  

. ,  

'BIRDS AND FISH. . .  
, I  ..' 

ACtNe  Mammals Birds Fish I ingredient . ' ILDw m g l  Wsn m O g 1  [24 hour LCSn mgA1 . 
I Rat I Mallard I Pheasant I Quail 1 I Salmonids 

thiophanate  methyl 
thiram 

7500 

1 reported harmless to birds at recommended  dosageq ,1400 Z i r a m  
>zoo0 . >2000' 5200 zineb 

.. . 
7 80 0.79 673 >2800 

I I 

. . .  
5 

, 
. .  

I 
i 

, 

. .  

i 

\ 
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TABLE 7: ACUTE  ORAL  TOXICITY OF .HERBICIDES  TO  MAMMALS, 
BIRDS  AND FISH. 
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TABLE s: ACUTE ORAL<,TO~ICITY OF  RODENTICIDES TO MAMMALS. 

Acute  toxicity  levels to birds and fish are not available. 

. I  

4 

\ 

i 

. I  
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Appendix 1: Study Terms of Reference 
Ti t le :  

DevelopPoit of  o Pesticide Use Pattern  for the managan and srml1maeen V d l W  
and the Peace River.Region of Br i t ish Columbia. 

. .  . ,  
'/ - 

. .  

" Background: 
\ 

Agr icul tural   chalcal? ore used extensively I n   f r u i t  production' i n  the Okanagan 
and Siailkmeen  valley and for  grain crops I n  the Peace River Reqion of Br i t i sh  : 
Columbia. A comprehensive l i s t i ng  o f  tne types and quantities Of pesticidrs used 
i n  these areas have  ne'ver  been  compiled. Many o f  these chclaiCalS are highly  toxic , 

. t o  aquatic l i f e  and  may  have  fmpacts  on f i s h   i n  sloughs or nerrrhort 8reas of the , 
OkanaQan, Simllkmeen, and  Peace Rivers or their.  tr ibutaries. An aCcurSte ' 
assessment o f  the types and volmes o f  pesticides used.  and the Specific weaL Of 

' application of  these chemicals are important t o  developing long term Strr tWies 
. I n  pesticide managecent I n  these areas of  Brit ishXolurbia: ' 

/ 

, Area: . .  
Okanagan .Val ley - Armstrong to Osoyoos 
Siml  lkameen Valley - Keremeor to  'U.S. Border 
Peace River - Chctwynd east t o  Alberta Border and north t o  57' Lat. 

; . ObJectivos: 

a) To ident i fy  the ia jor   exist ing  pert lc ido  retai l   out lets  in  the Okanagan. 

b)' To Ident i fy  and quantify a l l  .pesticides sold i n  these areas accordtng t o  

. .  e)  To ' ident i fy,  for pesticides having significant usage. 'crops rotrcted. 

S im i  lkameen  ana  Peace River ureas. 
. ,  : 

active  ingredient and to ta l  product. 

target specles. types of  appllcation and geographical artas of app ! ICatiOn. 

Statement O f  Y Q T ~ :  
I .  

The pert icide'use  pattern will be developed as described below: 

i .- 

. .  

. 1.  The information will be collected v i a  a questionnaire gesignod i n  COnSulta- 
t f on  r i t h  the  Scienti f ic Authority. Coar#ntr froo pesticide regu18to!y and 

' advisory  authorities will be tncorporated where appropriate lnto the f i n a l  
fomat. The Scientific  Authority and th9consultant will also review the 
questionnatre  with  approprlate  agricultural  associations' i n  the province. 

2. A l i s t  of re ta i lers  of pesticide products will be colilpilad from various . 
sources (government, industry  assoclations). Data collect'ion wlll involve 
mailing and cmpletion of the questionnaire by retai lers and conpilation and / 

tabulation of the data i n  an .appropriate fomat. If necessary the  contractor 
wi.l1 Wlsi~t  the  retai lers  in person t o  compile and tabulato  the data. 

3. A master l i s t  of trade n-s with  Pesticide Control products Act nurpber, ' . 
volumes Of t o ta l  product and  val.uaes of active  ingredient wilt be produced. 
The general  geographical area of use of each active  tngredisnf l n  the t h r w  ' areas will be identified  including ra tes  and  methods of  application. The 
protected-crops and target species w i l l  also be identified. 

/- 

, .  

4. The contractor will prepare a report  out-lin, 

. , MI lestones 
\ 

r - Assuming a start ing date of January . 2 ,  199 
progress  report on February 28. 1991. 

Report i ng 

I -  

19 the results o f  the study. 

, the contractor will provldc a 

A f lnal  report  divided  lnto three sections based on the areas surveyed must be 
s u k i t t e d  by March  31.  1991. Nine copies of the f inal  report should be submitted. 

NOTE: Due t o  SENSITIVITY OF THIS INF~TIOW. a l l  data i o 1 k t . d  dl1 be 
classified as PROTECTED. Contractw shall not revert my InforWtiM 
collected .from one re ta l le r   to  another. 

. .  
. , .  

- 
r 



APPENDIX 2: B.C.  PESTICIDE  CONTROL  BRANCH.LIST OF 
LICENCED VENDORS, 1990 
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. : APPENDIX 3: COMPANIES REMOVED,FROM DISTRIBUTORS LIST , .  
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APPENDIX 4: INSECTICIDES  DISTRIBUTED  IN THE OKANAGAN  AND SIMILKAMEEN VALLEYS ; 1990 1 'I 
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APPENDIX 4: INSECTICIDES DISTRIBUTED IN THE OKANAGAN AND SIMILKAMEEN VALLEYS - 1990 4 
1 

1 1 .  I I 1 
lKey to Abbreviations of Pesticide Use Catagories 
1 

N Nematicide. 
R  Rodenticide . .’ 

\ 
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APPENDIX 6: HERBICIDES  DISTRIBUTED  IN THE OKANAGAN  AND  SIMILKAMEEN  VALLEYS - 1990 1 I 
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APPENDIX 6: HERBICIDES DISTRIBUTED IN THE OKANAGAN  AND  SIMILKAMEEN  VALLEYS - 1990 3 
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APPENDIX 6: HERBICIDES  DISTRIBUTED IN THE OKANAGAN  AND  SIMILKAMEEN VALLEYS- 1990 4 

Key to Abbreviations of Pesticide Use Catagoria 

\ 

I AR I Animal Repelant 

H Herbicide 
.: 0 I Insedicide 

Mo Molluscicide 
FG Plant  GrowthRegulator ' 
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