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The first 3 years of the study were devoted to field experimentation
on the fate of a non-persistent widely used pesticide (parathion) in a fish
pond ecosystem and its impact on the food— chain organisms from algae to
fish. During this period the effects of a single application of parathion
were evaluated. The results of these experiments revealed that although
certain biotic components of the community were adversely affected the
overall effect on the biotic structure and function was short-lived. The
system was characterized by a rapid recovery (Gasith and Perry, 1980 ). The
current research was undertaken to evaluate the impact on the aquatic food-
chain organisms of repeated applications of parathion at approximately
weekly intervals,

The experiments were carried out in the Pish and Aquaculture Research
2Station at Dor, Israel, in 400 m fish ponds. The pends were filled in

May 1979 and. stocked with approximately equal numbers and biomass of fish
consisting of Carp, Silver carp and Tilapia. The higher initial number of
Carp and Tilapia in the treated ponds was later adjusted by the removal of
fish for residue analysis. Two ponds were treated with parathion (47 «6%
e.c.) at regular intervals and a third pond served as control. The experi-
mental design 'of parathion introduction is shown in the following table:
Table 1

Pond

A-10

A-ll
A-12

DATES OP INTRODUCTION: 12.6.1979
Grams

20
20

none

21.6.
of parathion

20
10

1.7
(a.i

20
10

6.7.
. ) /pond

20
10

Analysis of the fate and impact of parathion on the aquatic ecosystem
is based on measurements of:
1. Parathion residues in water, algae, Zooplankton and fish;
2. Limnological conditions: temperature, dissolved oxygen, pH, conductivity,

secchi transparency; and
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3. Biological components: algal biomass, Zooplankton biomass, fish survival
and growth.

Prior to the introduction of parathion the 3 ponds were characterized
by rich insect fauna, mainly of aquatic bugs, and by scarcity of Zooplankton.
The first introduction of parathion resulted in a massive die off of insects
(followed by a dramatic increase in Zooplankton biomass and a reduction in
algal biomass). The chronic exposure to parathion orevented the quick
recover?/ of the ecosystem. This was apparent mainly by the scarcity of
insects, the higher Zooplankton biomass and firequent fluctuation in the algal
biomass of the treated ponds as compared with the control.

Apparently, the chronic exposure of the fish to sublethal concentrations
of parathion did not affect their survival but reduced their growth rate. The
exposure of Tilapia to sublethal parathion levels resulted in a severe stress
which was evident by a temporary loss of equilibrium response following any
physical disturbance of the system. This stress lasted for a few days after
each parathion introduction. Nevertheless, the Tilapia grew and reproduced
equally well in the treated and the untreated ponds during the entire experi-
mental period. The higher concentration of parathion in pond A-10 proved to
be lethal to a portion of the young Tilapia population which hatched in the
treated ponds. The experimental ponds were allowed to recover following the
last parathion application on July 6, 1979» The extent and rate of recovery
was evaluated by weekly observations for a period of 4-6 weeks.

At the initiation of the experiment in early summer all 3 ponds showed
similar limnological characteristics. As the experiment progressed the effect
of parathion on the biota was reflected in conditions in the pond such as
oxygen regime (a reflection of the dynamics of algal biomass) and, in turn,
pH and secchi transparency. It may be noted at the end of the experimental
period that in spite of the significantly lower algal biomass in the control
pond as compared with the treated ponds (reflected by the lower chlorophyll
content) the secohi transparency was lower. This is probably due to the
higher fish biomass in the control pond and the impact of fish activity
on the resuspension of bottom sediments. As to be expected the experi-
mental fish ponds showed marked daily fluctuations in dissolved oxygen,
a phenomenon which is characteristic of eutrophic aquatic systems. As
found in our previous experiments the dynamics of parathion residue in
the water of the eutrophic fish ponds was characterized by a rapid
exponential disappearance of the toxicant. The data show no clear cut
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correlation between the ajnount of paratmon introduced and the residue
level in the water. In this connection the significance of pesticide
sorption onto particulate matter (bound residues) should not be under-
estimated. Parathion residues in zooplanictori ranged from 0.2 to 1.6 ppm
with tne exception of two samples which yielded 3.4 and 17 ppm. These
values correspond to a 30—fold, and a 60—fold bioinagnification from the
expected concentration in the water. The higher level of parathion in
aquatic insects 2 hrs. after the introduction of parathion was 3«2 ppm,
found in mayflies and the lower 0.5 ppm in aquatic bugs. The maximum
parathion concentration in fish correlated with the quantity of parathion
introduced into each pond. Based on dry weignt the maximum paratmon
concentrations in Carp and Tilapia in ponds treated with 20 gm parathion
4 times were 21 and 11 ppm, respectively. In pond A-ll which was treated
once with 20 gm parathion and 3 times with 10 gm parathion tne residue
levels were 7.5 ppm for Carp and 3.4 ppm for lilapia. The general
dynamics of parathion residues in water and the biota is characterized
by rapid build-up followed by an exponential decline of parathion.
However, when the interval between applications was shortened to 5 days
there was not enough time for recovery of the system; consequently, the
Zooplankton continuously accumulated the toxicant. Unlike the single
exposure of parathion, multiple applications resulted in longer insta-
bility in certain components of the system as is reflected by the
dynamics of the algal biomass. The effect of low levels of parathion on
the upper trophic levels of the aquatic ecosystem is species dependent and
may result in a lower total biomass of certain fish species. This may be
of great significance to the fish grower. Given sufficient time between
applications of parathion (for example 3-4 weeks) eutrophic aquatic
systems can fully recover from low level exposures to the toxicant with
no signs of adverse effects.
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