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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. wvulgaris was determined by the method of
Kruglow [5].

Three-day old culture of algae was diluted with mineral medium
(KNO; — 04 g, KH,PO, — 0.4 g, MgSO, — 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 colorimetrically. The inhibiting effect of the
herbicide on Chlorella growth was expressed by relation:
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v 100%

k
where:
Vn — O.D. of chlorophyll alcohol extract obtained from the cells in-
cubated in the soil with the herbicide,
Vi — 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.

Table 1
Effect of some phenylurea. derivatives on the Chlorella growth in solls

ti
c°m°§§§2§3§u°§n§° ve Linuron Meturin Aresine Phenuron Diuron Monuron
ng/kg
15.0 0.13*% 0,06 - - - -
253%% 10.5
12.0 0.19 0.10 - - - -
33 17.5
9.0 0.24 0.20 0.06 - - -
42 35 10.
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 0.18 0.23 Q.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 6l
Control 0.57 0.57 0.57 0.57 0.57 0.57
100 100 100 100 100 100
EDSo,mg/kg 7.5 €.0 3.0 2.2 1.9 1.2
* Chlorophyll content in the unit of optical demsity
** Chlorophyll content in the per cent of comtrol
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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 Kraft [4].

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

"
(cvz% (,) 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

Table 2
Characteristic toxicity of monuron on Chlorella in different soils

£oil type pH Humus ED5° ng/kg

Peaty podzolid 4.0 35.6 10.7
Seddy podzolic surface water gley

loamy 4,87 4,0 5.8
Leached chermozem 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 loemy chernozem 7.18 2.85 1.5
Soddy podzolic sandy loam 6.0 2.78 1.0
B8oddy podzolic, loamy 5.2 1.68 0.7
Seddy pecdzolic loamy sand -5.7 1.2 0.3
River sand - - 0.15

Table 3
Sensitivity of Chlorella and oats to monuron in different soils

. Konuron EDSO - mg/kg
Soil Bumus
To chlorella Po oats
Soddy podzolic loamy sand 1.2 0.33 0.57
Soddy podzolic, loamy 1.€8 C.75 1.0
Soddy podzolic sandy loam 2.78 1.1 0.7
Soddy podzoiic, loamy 3.57 2.7 3.4
Peaty podzolic 235.6 10.7 C.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% (P Yk

More satisfactory results were obtained within the range EDsy, — EDygq,
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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Streszczenie

Badano toksyczne dzialanie herbicydéw fenylomocznikowych na glony zielone
Chlorella vulgaris. Stwierdzono, ze toksyczno$§é herbicydéw tej grupy zalezy od
chemicznej struktury preparatu i zawarto$ci humusu w glebie. Stopied hamujg-
cego dzialania herbicydu jest proporcjonalny do jego stezenia. Wrazliwo§¢ Chlo-
relli na monuron jest zblizona do wrazliwoSci owsa i pozwala na zastosowanie
jej jako rosliny testowej. Rozpatrzono mozliwoSci iloSciowego oznaczania herbi-
cydéw fenylomocznikowych w glebie za pomoca Chlorelli.
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10. B. KPYIJIOB, JI. B. KBATKOBCKAA

BOJOPOCJM KAK MHIUKATOPElI 3ATPASHEHUA IIOYBHI TEPBMIIUIAMU

BHUUCXM Jleunurpan, CCCP

PezwMe

M3yyalloch TOKCHMHYECKOe JeiicTBMe TrepbMuUMIOB -— INIPOM3BOAHBLIX eHuIMoue-
BUMHBI Ha 3enéuble Bomopocau Chlorella wvulgaris. YcTaHOBJIEHO, YTO TOKCUYHOCTBH
MX 3aBUCUT OT XMMMUYECKOM CTPYKTYPhI IpernapaTra M COIeDPXKaHMA IyMyca B IIOYBe.
CremneHb uHrubupymomero sddexra repbUHKUAOB NPONOPLMOHAJBHA MX KOHIEHTDa-
uuy. YyBCTBUTEJBLHOCTL XJIOPEJJbl K MOHYDOHY npubiumxaeTcs K YyBCTBUTEJHLHOCTH
pacTeHUs OBCa, YTC NO3BOJIAET pacCMaTPMBaTh MX B KayeCTBe MHIMKATOPHOM KyJb-
Typbl. OO6cy:aaercsi BOCMOXKIOCTb MCIIOJIB30BAHMA XJIOPEJNJbl IJf KadeCTBEHHOM
M KOJNMYECTBEHHOM OLEHKM 3arpA3HeHUs IOuUBBI TrepOMUMAAMM — IIPOU3BOAHBLIMMK

deBUIMOYEBUHEBIL.






