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Phytoplankton in fish ponds treated with an 
organophosphorus insecticide (Neguvon)

Wpłynęło 28 lutego 1978 r.

Abstract — Phytoplankton of first rearing ponds treated with Neguvon, an 
organophosphorus insecticide, was investigated, Changes occurring in the qualitative 
composition and in the dynamics of algae numbers are discussed. The dependence on 
zooplankton whose composition can be adapted to the demands of fish culture by 
appropriate insecticide treatments, is shown.

Numerous investigations are being carried out on the important 
problem of biocenoses as affected by insecticides. In the Laboratory of 
Water Biology of the Polish Academy of Sciences in Kraków special 
attention has been paid to this problem with reference to fish ponds.

The question can also have a practical impact in fish culture since 
appropriate insecticide treatments can stimulate the development of the 
beneficial species and eliminate those impairing fish culture in a given 
water body.

The influence of pesticides on communities or individual species of 
aquatic plants and animals were investigated by many authors (Cabej- 
szek et al. 1973, Cooc, Conners 1963, Hurlbert et al. 1972, 
Lirski et al. 1976, Ranke-Rybicka, Stanisławska 1972).

The present investigation was concerned with the phytoplankton of 
four first rearing ponds of the Experimental Station of the Polish Academy 
of Sciences at Gołysz (Province of Bielsko). The experiments were 
conducted in 1976. Two rearing ponds (No. 1 and No. 3) were treated
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with Neguvon, which was introduced in two doses of 2.2 kg on the 29th 
of May, before the ponds were stocked with carp fry, and on the 9th of 
June. Two other rearing ponds (No. 2 and No. 4) were used as controls. 
Mineral and organic fertilization was applied in all ponds, 250 kg/ha of 
ammonium sulphate and 37 kg/ha of superphosphate being given in 5 rates 
at 1-week intervals. Prior to the filling all ponds were fertilized with 
a 5 q/ha dose of farmyard manure.

Net samples (strained through a plankton net of No. 25 bolting cloth) 
were collected using a Patalas bathometer while unfiltered water samples 
were used for nannoplankton examination. These two types of samples. 
collected from all ponds, were examined separately with reference both 
to their quantitative and qualitative composition. On the basis of the 
same net samples, zooplankton occurring in them was studied, the num
bers of the most numerous representatives being estimated in order to use 
these data in the interpretation of results. Aside from the present work:, 
zooplankton and chemism were investigated and ichtyological research 
was carried out in these same ponds (Lewkowicz et al. 1979).

Data concerning the investigated ponds, dates and doses of the 
insecticide, and the ichtyological data are given in Table I. Quantitative 
lists based on two types of samples, calculated per 1 ml of water, are 
given in Table II—IV and in fig. 1, while Table IV contains data on the 
qualitative composition of algae.

Table I. Date on the utilization of separate ponds in 1976

Tabela I. Dane dotyczqoe użytkowania poszozególnych etawów w 1976 r.

Staw

Pond

Powierzchnia 

Area 

ha

Okres 
zalania 

Period of 
filling

Dawki 
stosowanego 
preparat u 
Doses of the 
inecticide

Obsada 
szt/ha

StookiIng 
indiv./ha

Przeżywal- 
ność
Per cent 
survival

%

Przyrost 
jednost .
Weigtt 

increases
g

Odłów

Catch

kg/ha

Neguvon
or 1 0.47 31V. - à 2.2 kg 80 000 21.40 8.82 152.662

nr 3 0.42 - 16.VII. 29.V.-9.VI. 80 000 8. 10 10.94 73.976

Średnia
Mean

0.44 80 000 14.75 9.88 113.319

Kontrola 
Control

nr 2 0. 47 31.V. - 80 000 0.8 10.20 6.034

or 4 0. 43 - 16.VII. 80 000 1.0 7.72 5.740

Średnia 
Mean

0.45 80 000 0.9 8.96 5.887
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Ryc. 1. Ogólna ilość fitoplanktonu oraz najliczniejsze jego grupy w czterech badanych 
stawach w 1976 r. Stawy 1 i 3 traktowane Neguvonem; stawy 2 i 4 — kontrolne, a — 

ogólna ilość glonów; b — Cryptophyceae; c — Volvocales; d — Chlorococcales

Fig. 1. Total number of phytoplankton and its most numerous groups in four investi
gated ponds in 1976. Ponds 1 and 3 treated with Neguvon; ponds 2 and 4 — controls. 
a — total number of algae; b — Cryptophyceae; c — Volvocales; d — Chlorococcales

Phytoplankton in ponds treated with Neguvon

In pond No. 1 the most abundant development of algae was noted on 
the 14th of July. Since on this day pond No. 1 was the only one to be 
filled with water while the other ones were almost empty and it was 
not possible to collect samples from them, the data for this period cannot 
be compared with data from any other pond.

In the period when samples were collected from all ponds (from the 
1st of June to the 9th of July), the first maximum of algae appeared on 
the 14th of June and another, a smaller one, on the 25th of June in this 
pond. On other sampling days poor development of the phytoplankton 
was found there.
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Chlorophyta of the Chlorococcales order were most numerous, next 
came Cryptophyceae, continuity of occurrence being found for both. For 
Chlorophyta of the Volvocales order the continuity of occurrence was 
not found, since, being also very numerous on some days, they did not 
appear at all on others. Their total number was much smaller than that 
of Chlorococcales and Cryptophyceae during the period of the investi
gation. Chlorococcales and Volvocales chiefly contributed to the first 
maximum of algae while Cryptophyceae were most numerous in the 
second one.

The occurrence of Pedinomonas rotunda Korsch, among other Vol
vocales was worthy of noting. This species was not noted in the ponds 
of the Gołysz Experimental Station so far. Its cells were 5.4—8.4 pm in 
diameter and it dominated in a sample collected from this pond on the 
29th of June. In the literature both this species and others of this genus 
are usually quoted from polluted waters.

In pond No. 3 no distinct maxima were observed, the development 
of algae being much poorer than in pond No. 1. In pond No. 3 quanti
tative maxima were noted some days earlier, the first one appearing on 
the 18th of June, and the second on the 22nd of June. Continuity of 
occurrence was noted for 3 groups: Chlorococcales, Cryptophyceae, and 
Bacillariophyceae, however, with reference to numbers, the last named 
group was not important.

Throughout the period of filling Chlorococcales occurred in the 
greatest number, then came Cryptophyceae with half this number. Upon 
examining samples from different dates, Chlorococcales prevailed in their 
prevailing part while in a few samples only Cryptophyceae were found 
to dominate.

Phytoplankton in the control ponds

In the control pond No. 2 the total numbers of algae were similar to 
those found in pond No. 1 enriched with Neguvon. The only difference 
was that only one blooming was noted in pond No. 2 on the 18th of June. 
During the blooming the number of algae was almost 15 times greater 
than the total of phytoplankton at all other dates of sampling in this pond.

The pond was characterized by the domination of Chlorococcales 
throughout the whole period of filling, the constant dominants, Scene- 
desmus quadricauda and S. spinosus, being responsible for this strong 
blooming.

In pond No. 4 the development of phytoplankton was poor, similar to 
that in pond No. 3. Chlorococcales were most numerous while Crypto- 
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phyceae appeared in lesser numbers. With the former the continuity of 
occurrence was observed while the latter were only absent in a sample 
from the 8th of June. No great maxima were noted in this pond. The most 
numerous species were Cryptomonas erosa (18th of June) and 
Scenedesmus quadricauda (6th and 9th of July).

In the discussed pond 9 systematic groups represented by the following 
183 taxons were identified: Dinophyceae 2 taxons, Cyanophyta 19, 
Euglenophyta 11, Cryptophyceae 3, Xanthophyceae 1, Chrysophyceae 5, 
Bacillariophyceae 33, Volvocales 7, Chlorococcales 92, and Conjugales 10 
taxons.

In the individual ponds the following numbers of taxons were noted:

pond No. 1 — (treated with Neguvon) 116
pond No. 2 — (control) 74
pond No. 3 — (treated with Neguvon) 110
pond No. 4 — (control) 93

Discussion

In recapitulating the obtained results it may be claimed that the 
insecticide used in the experiment had no direct and evident influence on 
the dynamics of phytoplankton development. The abundant development 
of phytoplankton appeared both in the treated pond No. 1 and in the 
control pond No. 2 while in the treated pond No. 3 and in the control 
pond No. 4 the observed growth was considerably poorer. However, it 
seems that Neguvon treatments even stimulated the development of some 
groups, in spite of the fact that in the control ponds the numbers of algae 
were sometimes larger. The course of the investigation seems to suggest 
that not the negative action of the insecticide but some other factors, 
which among other phenomena caused a markedly strong blooming of 
species of the genus Scenedesmus in the control pond No. 2, played the 
decisive role here.

Decreases in the number of plant and animal organisms under the 
influence of pesticides were observed by other authors, however, in 
general they considered protozoans, crustaceans, and rotifers to be the 
most sensitive organisms and algae — the least sensitive ones (Cabej- 
szek et al. 1973, Ranke-Rybicka, Stanisławska 1972, Sta- 
nisławska-Swiątkowska, Ranke, Rybicka 1976). The 
stimulation of growth and blooming of some algae (among other species, 
Anabena) by great doses of pesticides was also observed (Cooc et al. 
1963, Hurlbert et al. 1972).
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In all the discussed ponds the most numerous algae were Chlorophyta, 
mainly Chlorococcales; Volvocales and Cryptophyceae being less 
numerous. Small algae which are most useful in fish culture as a suitable 
food for zooplankton and benthos, and, therefore, indirectly for the carp 
fry, usually prevailed.

According to data from literature, green algae, especially of the order 
Chlorococcales, are most resistant to the action of toxins; contrary to 
other algae (e.g. blue-green algae) they are tolerant to highest concen
trations of algicides.

In the ponds treated with Neguvon, an increased tendency to the 
appearance of species usually found in fairly polluted waters, was 
observed. Among other organisms species of the genera Cryptomonas and 
Chlamydomonas, or Pedinomonas rotunda, found in this area for the first 
time, should be mentioned here. The qualitative composition might have 
been influenced by water pollution, which was increased by the decom
posing insecticide.

As stated by a great many authors, the same groups of algae, i.e. 
Chlorophyta and Cryptophyceae are strongly stimulated by the nitrogen
-phosphorous fertilization (Braginskij 1961, Januszko 1971, Ja
nuszko et al. 1977). It also seems justified to revert to earlier 
investigations of phytoplankton, carried out from the beginning of 
exploitation of these ponds after they were rebuilt in 1958. In those years 
Chlorophyta also frequently prevailed, yet the role of such numerous 
groups as Chrysophyceae and Bacillariophyceae was much greater. The 
occurrence of algae in the first rearing ponds No. 1 and No. 2 was also 
more abundant than in No. 3 and No. 4 (during the present author's 
investigations ponds 2 and 4 were also used as controls) (Krzeczkow- 
ska-Wołoszyn 1966, 1973).

In the rearing ponds treated with Neguvon the dominance of Rotatoria, 
chiefly of the genera Asplanchna, Brachionus, Filinia, Polyarthra, and 
Keratella, was found in zooplankton on the basis of the same samples. 
With great numbers of Rotatoria the numbers of phytoplankton were 
always small. These relations were particularly striking on the 22nd of 
June in the pond No. 1, when simultaneously insignificant numbers of 
Chlorococcales, especially of species of small body size, were noted. 
Also in pond No. 3, on the 11th and 25th of June, a rapid decrease in 
algae number occurred simultaneously with an increase in the number 
of Rotatoria, and, a distinct prevalence of zooplankton over phyto
plankton was observed as a result. Since the last sampling in June, in 
pond No. 3 where algae were scare, great numbers of Cladocera and 
Copepoda were being noted. The more distinct was their domination, the 
poorer was the growth of algae. It seems that they were filtered through 
by the abundantly developed zooplankton.

In the control ponds No. 2 and No. 4 the share of Cladocera., fre
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quently of considerable body size (e.g. Daphnia and Bosrnina), and of 
Copepoda was much greater than in the ponds treated with Neguvon. 
In samples from the last sampling, just as it had been in the period after 
filling, with insignificant numbers of phytoplankton, zooplankton 
occurred more frequently, while at an abundant growth of algae, the 
numbers of animals were insignificant. E.g. in pond No. 2 in a sample 
from the 22nd of June, when almost only Chlorococcales appeared, and 
in that from the 18th of June, when they bloomed, very small numbers 
of zooplankton were noted, while in pond No. 4, a distinct dominance of 
animals over algae was found on the 25th and 29th of June, the developed 
zooplankton being of distinct Rotifer-type.

As reported by Hurlbert et al. (1972), treatment with an organo
phosphorus insecticide resulted in the reduction of herbivorous 
crustaceans and herbivorous rotifers, and, as a result, in a rapid growth 
of phytoplankton populations. After three insecticide treatments the 
blooming of Anabaena and, simultaneously, decreasing numbers of Cru
stacea were observed by Cooc and Conners (1963).

Opuszyński and Onoszkiewicz (1976) found that in a fish 
pond dense stocking caused certain phenomena similar to these brought 
about by Foschlor treatments, eliminating crustaceans and leaving an 
ecological niche for the development of rotifers.

In the discussed ponds, the situation of plankton was obviously 
affected by small numbers of carp fry in the control rearing ponds, as 
it was finally noted on catch. On the other hand, in the rearing ponds 
treated with Neguvon very good results of fry catches were found. 
Lirski et al. (1976) reported that in ponds treated with Foschlor fish 
attained body weight almost 10 times greater than without this compound, 
while Opuszyński and Onoszkiewicz (1976) claimed that the 
production of fingerlings and of carps from the second rearing ponds 
markedly increased under the influence of Foschlor treatments.

The above discussed phenomena suggest that at the given doses the 
Neguvon treatment did not directly and evidently influence phytoceno
ses in the investigated ponds. Nevertheless, the character of the phyto
plankton can be affected by the use of insecticides, chiefly through its 
distinct dependence on the zooplankton. The composition of the zoo
plankton can be modified according to the needs of other trophic links and 
of the given fish culture ponds.

STRESZCZENIE

Praca dotyczy fitoplanktonu stawów przesadkowych, przy stosowaniu insektycydu 
fosforoorganicznego — Neguvonu.

Stwierdzono, że stosowany w podanych dawkach preparat nie wywarł wyraźnego, 
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bezpośredniego wpływu na liczebność glonów. Wśród najliczniejszych zielenic przewa
żały drobne chlorokokkowe.

W stawach z Neguvonem zauważono tendencję do pojawiania się gatunków glo
nów związanych z wodami o silniejszym stopniu zanieczyszczenia.

W zooplanktonie stawów kontrolnych większy udział miały Cladocera, a także 
Copepoda, niż w stawach z Neguvonem.

W występowaniu glonów obserwowano największą zależność od zooplanktonu.
Poprzez odpowiednie stosowanie preparatów tego typu można wpływać na charak

ter planktonu, ukierunkowując go w sposób najkorzystniejszy dla danego typu zbior
nika hodowlanego.
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