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The growing concern over environmental contamina- 
tion by pesticides is widespread. Recently, CHRISTIE, 
A. E. (190~), GREGORY, et. al. (196~) and MOORE, R~ B. 
(I~70) examined the effe--~ts--~f certain pesticides on 
photosynthetic micro-organisms which are ecologically 
important due to their position in the food web and their 
oxygen production. 

The effects of two herbicides, five insecticides 
and two organic solvents on she ~rowth of Eu$1ena ~racilis 
are reported here. 

Methods and Materials 

Euglena gracilis was grown in culture tubes contain- 
ing I0 ml of Euglena medium (Difco) under constant illu- 
mination from fluorescent lamps at 25 C. Stock solutions 
of the pesticides, 2,4-D (2,~-Dichlorophenoxyacetic acid- 
99~), 2,4,5-T (2,4,5-Trichlorophenoxyace~ic acid-99%), 
Aldrin AC-IO (l,2,3,4,10,10-Hexachloro-l,4,4a-dimethano- 
naphthalene- 99.5%), DDT (Dichlorodiphenyltrichloroethane- 
100%), Malathion (O,O-Dimethylphosphorodithioate of 
mercapt~osnecinate- 95Y~), Parathion (0, O-Die thyl O, p-nitro- 
henylphosphoro~hioate - 99.7% ), and Me thoxychlor (2,2-bis 
-me thoxyphe nyl ) -I, i, i- trichloroe thane-re crystallized ) 

were dissolved in either 95% ethanol or (DDT and Meth- 
oxychlor) in a i:I mixture of ethanol and acetone. 
Ethanol/acetone (1% v/v) was used as the control for DDT 
and Methoxychlor, ethanol (1% v/v) was used for all others. 

The organisms were grown for one week in 250 ml 
flasks containing i00 ml of medium, counted with a hema- 
oytometer and 9.0 ml aliquots distributed to culture 
tubes containing 1.0 ml of the pesticide solutions for 
a final concentration of i00, 50, i0, 5, or i ppm pesti- 
cide and 1.0% solvent. After 24 hours of exposure, the 
cells were again counted. Each experiment, which was 
repeated ~ or more times, included duplicate tubes of 
each pesticide, solvent and water controls. 

Experiments in which organisms were exposed for 7 
days were conducted in a similar fashion but only 3 pesti- 
cide concentrations (I00, 50 and i0 ppm) were examined~ 
Cell numbers were averaged for each series of experiments 
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and are reported in terms of percent of the appropriate 
control. 

Results and Discussion 

In table I are shown ™ results of exposing ~. 
gr~cilis to pesticides and their solvents for 24 hours. 
Table 2 shows ~he effects of exposing the organisms for 
7 days. 

TABLE i 

Effects of 2 4 hou r pe sticide exposure on Eu~lena gracilis 

Trea tment 

C once n tra t i on-ppm 
ioo ~o io 5 i 

P e r c e n t  o f  a p p r o p r � 9  c o n t r o l  

Water i00 199 i00 i00 I00 
Ethanol )8.5 98.5 98.5 98.5 98.5 
E thanol/Ace tone 98 98 98 98 98 
2,4-D 74 84 i04 i04. 115 
2,4,5-T 61 76 1,92 96 99 
Aldrin 83 88 9~ 96 108 
DOT 81 76 105 199 89 
Malathion 84 91 114 85 89 
Parathion 93 98 i01 92 84 
Me thoxychlor 83 82 105 118 106 

TABLE 2 

Effects of 7 day pesticide exposure to Eu~lena ~racilis 

Concentration-ppm 
ioo 5o io 

T r e a t m e n t  Percenfi[�9239 a p p r o p r i a t e  c o n t r 0 1  .... 

I00 190 i00 
il4 li4 ii4 
123 123 123 
78 io3 i6i 
67 i20 i6i 

16o I~8 181 
281 331 286 
236 164 213 
165 217 177 

Methoxychlor 265 2)3 _. 216 

0ne can readily see from the resul~s of the 24 hour 
experiments that the solvents had lit™ effect of the 
cells and that in most instances, 50 and I00 ppm of each 
pesticide depressed growth sif~nificantly with the herbi- 
cides 2,!$-D and 2,4,5-T being ~he most inhibitory~ 
Pesticide concentrations of i0 ppm or less stimul~ted 

Water 
E thanol 
E ~hanol/Ac e t one 
2,4-D 
2,4,5-T 
Aldrin 
DDT 
Mala~hion 
Parathion 



growth in most cases. In the long duration experiments 
of one week exposur™ only tbe herbicides reduced 
growth and then only at the highest concentrations. 
All other pesticides and concentrations stimulated growth. 

The insolubility of the pesticides (U.S. PUBLIC 
HEALTH SERVICE) except for 2,4-D and Malathion greatly 
reduces the possibility that concentrations examined in 
this study could ever occur in nature. The addition of 
organic solvents increases the solubility of the pesti- 
cides in most cases but DDT and Methoxychlor are still 
essentially insoluble. 

The results from these experiments seem ™ indicate 
that pesti~ide killing of the photosynthetic micro- 
organism, ~. gracilis, is no™ likely ~o occur in nature. 
After the preliminary experiments, it was observed that 
E. gracilis exposed to 50 and I00 ppm of 2,4-D or 2,4, 
~-T were ~orphologically altered. The majority of the 
cells were cyst-like after a short cime and appeared to 
be dead. Therefore, a third series of experiments in 
which the treated cells were diluted i0 fold by transfer 
to pesticide free medium and cultivated for one week. 
Table 3 shows the results of one of these experiments. 
These data show that the cel!s were only temporarily 
changed and that recovery from high pesticide exposure 
is relatively rapid and complete. 

TABLI™ 3 

Recovery of E~~glena ~racil!s 
from high concentrations of pes™ 

Treatment Exposed 24 hr 
i00 ppm 

Exposed 24 hr 
Exposed 7 i0 fold dilution 

daFs I00 p~m 7 daF r™231 

Water control 9.1 ll%.0 17.0 
Ethanol 7.8 l™ 32.0 
Ethanol/Acetone 7.2 23%.0 27..0 
2,4-D 8.0 rounded 17.0 rounded 19.0 normal 
2,4,5-T 4.2 round~d 4.0 rounded ll.0 normal 
Aldrin 10.2 80.0 13.0 
DDT 12.0 27%. 0 24 . 0 
Malathion 8. 4 150.0 29.0 
Parathion 9.0 235.0 25.0 
Methoxychlor 7.0 130.0 

Original inoculum was 3.9 x 104 cells/ml. 
Cell count x lO 4 

24.0 

Respiratory experiments are now in progress to 
determine the effects of these and other pesticides on 
~, ~racilis oxygen consumption. 

2? 



Summary 

The herbicides 2,%-D and 2,4,~-T were the most 
harmful to the photosynthetic microorganism Eu~lena 
gracilis. Ai1 of the tost pesticides were harmful when 
concentrations of ~0 ~o i00 ppm were used but the longer 
term effects, even at ™ high concentrations, were 
slight. 
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