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Systematic and constantly increasing application of herbicides in 
agriculture requires simple and fast methods for control of their ac­
cumulation in the environment. The attemps were made to use micro­
scopic algae for estimation of soil and water pollution with herbicides. 
Certain succesful results in this respect were achieved with s-triazine 
herbicides [1, 5]. Some phenylureas which are regarded as photosynthesis 
inhibitors [2, 3] strongly affect the algae, hence the algae can be used 
as the indicators for the herbicides.

This work deals with the investigations on toxicity of some phenyl- 
urea herbicides for Chlorella vulgaris.

METHODS

Green algae Ch. vulgaris (157) obtained from the Peterhof Biological 
Institute collection and the herbicide wet powders were used. Toxicity 
of the herbicides on Ch. vulgaris was determined by the method of 
K r u g ł o w  [5].

Three-day old culture of algae was diluted with mineral medium 
(KNO, —  0.4 g, KH2P 04 —  0.4 g, MgSQ4 0.2 g per 1 1). Then the 
algae cells were separated on the Seitz filter, placed directly in Petri 
dishes with soil moistened to 90-100% and exposed in light of about 
3000 luxes. After three days the cells were disintegrated by grinding 
with quartz sand suspended in 10 ml of alcohol and filtered through 
the glass Shott’s filter No. 3. Then the chlorophyll was extracted with 
alcohol and determined colorknetrically. The inhibiting effect of the 
herbicide on Chlorella growth was expressed by relation:
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v h-=^•100*
к

where :
Vh — O.D. of chlorophyll alcohol extract obtained from the cells in­

cubated in the soil with the herbicide,
Vk — O.D. of chlorophyll alcohol extract obtained from the control 

cells.

RESULTS

The herbicides were found to be toxic for Ch. vulgaris to the different 
extent depending of its concentration (Table 1). Sensivity of Chlorella 
to various herbicides was not identical. High resistance of Chlorella 
to Linuron and meturin make impossible the application this algae as 
a test plant.

T a b l e  1
Effect of some phenylurea. derivatives on the Chlorella growth in soils

Concentration of active 
intergredient 

mg/kg
Linuron Meturin Aresine Thenuron Diuron Monuron

15.0 0.13* 0.06 - _ - -

23** 10.5

12.0 0.19 0.10 _ _ _ _
33 17.5

9.0 0.24 0.20 0.06 _ _ _
42 35 10.5

6.0 0.33 0.28 0.16 0.07 0.12 0.07
58 49 28 12 21 12

3.0 0.38 0.45 0.28 0.16 0.23 0.11
67 79 49 32 40 44

1.5 0.47 0.54 0.37 0.37 0*31 0.25
83 95 65 65 54 44

0.75 _ 0.57 0.46 0.43 0.43 0.35
100 81 81 75 61

Control 0.57 0.57 0.57 0.57 0.57 0.57
100 100 100 100 100 100

ED50,mg/kg 7.5 6.0 3.0 2.2 1.9 1.2

* Chlorophyll content in the unit of optical density
** Chlorophyll content in the per cent of control
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The inhibiting effect of the herbicides on Chlorella growth depended 
on the humus content in soil and of soil texture (Table 2). An increase 
of humus content in soil caused a decrease of the toxic herbicide effect 
on Chlorella growth. The role of humus content in soil on the changes 
of herbicide action on the higher plants is pointed out by K r a f t  [4].

It was found that the sensiveness of Chlorella on monuron was 
gjmilar to that of oats (Table 3). The EDS0 Chlorella/ED50 oat ratio was 
on an average, 0,96% in 5 different soils. The coefficient of variation

| c v =  gj of this value is 35%.

The correlation between the concentration of the herbicides and 
Chlorella reaction (sensivity) makes possible to prepare nomograms to 
determine the herbicide content in soil. This nomograms are individual

T a b l e  2
Charaoteristic toxicity of monuron on Chlorella in different Boils

Soil type pH Humus E D ^  mg/kg

Peaty pödzol'ft 4.0 35.6 10.7
Soddy podzolic surface water gley 
loamy 4.87 4.0 5.4
Leached chernozem 5.34 3.96 4.4
Soddy podzolic, loamy 4.6 3.57 2.7
Soddy podzolic loamy sand 5.0 3.16 1.5
Degraded loamy chernozem 7.18 2.85 1.5
Soddy podzolic sandy loam 6.0 2.78 1.0
Soddy podzolic, loamy 5.2 1.68 0.7
Soddy podzolic loamy sand 5.7 1.2 0.3
River sand - 0.15

T a b l e  3
Sensitivity of Chlorella and oats to monuron in different soils

Soil Humus
Monuron ED^q - mg/kg

To chlorella To oats

Soddy podzolic loamy sand 1.2 0.33 0.5-7

Soddy podzolic, loamy 1.68 0.75 1.0

Soddy podzolic sandy loam 2.78 1.1 0.7

Soddy podzolic,loamy 3.57 2.7 3.4

Peaty podzolic 35.6 j 10.7
i

5.6
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for every kind of soil and depend on it physico-chemical properties.
The estimation of reproductibility of the algae-test method showed 

that the error of the determination of inhibitory effect of monuron on

algae varied from 3,1 to 10,3% •

More satisfactory results were obtained within the range ED20 — ED80, 
where the dependence between the concentration and the inhibiting 
effect of the herbicide is almost linear. For comparison one can state, 
that the error in monuron determination by thin-layer chromatography 
is about 20% [7].

Thus the results of the analogical method, where green algae are 
used as a test culture, may be considered satisfactory for a relatively 
rough estimation of soil contamination by monuron, diuron and phe- 
nuron.
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GLONY JAKO W SKAŹNIK ZAWARTOŚCI HERBICYDÓW W GLEBIE 
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S t r e s z c z e n i e

Badano toksyczne działanie herbicydów fenylomocznikowych na glony zielone 
Chlorella vulgaris. Stwierdzono, że toksyczność herbicydów tej grupy zależy od 
chemicznej struktury preparatu i zawartości humusu w glebie. Stopień hamują­
cego działania herbicydu jest proporcjonalny do jego stężenia. Wrażliwość Chlo­
relli na monuron jest zbliżona do wrażliwości owsa i pozwala na zastosowanie 
jej jako rośliny testowej. Rozpatrzono możliwości ilościowego oznaczania herbi­
cydów fenylomocznikowych w glebie za pomocą Chlorelli.
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ВОДОРОСЛИ КАК  ИНДИКАТОРЫ ЗАГРЯЗНЕНИЯ ПОЧВЫ ГЕРБИЦИДАМИ

ВНИИСХМ Ленинград, СССР 

Ре з юме
Изучалось токсическое действие гербицидов —  производных фенилмоче- 

вины на зелёные водоросли Chlorella vulgaris. Установлено, что токсичность 
их зависит от химической структуры препарата и содержания гумуса в почве. 
Степень ингибирующего эффекта гербицидов пропорциональна их концентра­
ции. Чувствительность хлореллы к монурону приближается к чувствительности 
растения овса, что позволяет рассматривать их в качестве индикаторной куль­
туры. Обсуждается восможиость использования хлореллы для качественной 
и количественной оценки загрязнения почвы гербицидами —  производными 
фенилмочевины.




