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Diuron and simazine herbicides exhibit long residual activity and
would therefore be hazardous to sensitive crops in rotation systems
[1, 2, 6]. Their residues might persist in the soil and injure sensitive
crops rotated with pre-emergently sprayed plants. Residual carryover
of these herbicides appeared to be correlated with time, rate and method
of application [3]. Knowledge we have gained so far indicates some pos-
sibilities of liquidating the side effects of excessive accumulation of che-
micals in soil [6].

Especially the integration of physical and chemical methods are very
promising in this field though little success has so far been attained.
Castelfranco and Deutsch [5] reported that inactivation of si-
mazine was accelerated by addition of calcium polysulfide to soil and
Zemanek [11] noted that activated carbon reduced the phytotoxicity
of atrazine but information on possibilities of soils amendments by intro-
duction of the chemicals and on the mechanism of such amendments is
lacking.

These studies were an attempt to assess the role of activated carbon
as a soil amendment for sensitive plant growing in soil containing diuron
or simazine.

MATERIALS AND METHODS

Mustard bioassays Sirnapis alba L. were used to follow the elimination
of diuron or simazine residues in the soil. Waxed paper pots were filled
with 0.5 kg of coarse sandy soil. This soil type was used in all experiments
described here. The mechanical analysis and organic matter content of
the soil used is given in Tab. 1.
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Table 1

The mechenicel enalysis and orgenic matter content of the soil
used in different experiwments

Sand SilJ‘.t Clay Organic

1-0.05 m 0.00-0.002 | _— 0.002 ma | matter
j/o

88 10 2 0.83

Herbicides and activated carbon were applied in water suspensions to
the soil surface of the pots (herbicides 1 ppm a.i. and activated carbon
2, 10 or 50 ppm on air dry soil weight basis). Carbon was applied next
day after herbicides treatment. Then the pots received the following
water applications: 15 surface milimeters of water in 5 equal portions with
3 or 2 days intervals. The pots were seeded with white mustards 15 days
after herbicides application. Twenty seeds of mustard were planted in
each pot. Four pots were planted for each treatment. 14 days after plant-
ing a photograph was taken and then mustards were cropped at the soil
line and the fresh weight determined.

Studies on the adsorption of diuron and simazine on soil amended with
activated carbon by agitation of the herbicides with 4:1 water — soil
mixture or in soil columns under leaching conditions were additionally
carried out, and the effect of amended soil as adsorbent on the fresh
weight of mustard treated with diuron or simazine before or after the con-
tact with the adsorbent was evaluated. The adopted concentrations of
herbicides in ppm a.i. were as follows: 12.5 ppm in water suspension and
50 ppm if calculated per air dry soil weight basis in a closed system under
shaking conditions and 25 ppm in water suspensions which corresponded
ca 15 ppm per air dry soil weight basis under leaching conditions. The
depth of soil column 3 cm. The soil was amended with 500 or 2500 ppm of
activated carbon. The solutions before or after contact with the adsorbent
were applied on the surface of quartz sand seeded with mustards. All
treatments were replicated four times.

RESULTS AND DISCUSSION

The results of the elimination of diuron and simazine residual carry-
over by activated carbon (Carbopol H-4) are shown in Fig. 1 and 2.
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A strong inactivating capacity of carbon was shown in this experiment.
The growth inhibitory effect of simazine and diuron residues declined as
the carbon content in the soil increased. 2 ppm of Carbopol did not contra-
toxificate the residues of herbicides applied in doses to get 1 ppm a.i. con-
centration on air dry weight basis. At 10 ppm technical carbon concentra-
tion herbicides residues were still some toxic to mustard as indicator

Treatments

Fig. 1. Effect of activated carbon as a soil amendment on the
fresh weight of mustard (Sinapis alba L. growing in soil
containing 1 ppm simazine (s) or diuron (d)

Fig. 2. Contratoxification of simazine and diuron residues in the soil by activated
carbon 50 ppm

crop. The results confirmed that neither diuron nor simazine persisted in
available form after introduction of activated carbon in 50 ppm per dry
weight of soil. The amount of inactivating material needed to inactivate
the residues of herbicides in the soil was 50 times bigger. The value of
this inactivating quotient for atrazine estimated by Zemanek [11]
under laboratory and glasshouse conditions was about 200 and in the field
over 100. Our glasshouse tests do not eliminate the need for more extended
experiments under field conditions. Soil incorporation of Carbopol pro-
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bably will improve injury reduction and give some possibilites for further
lowering of contratoxificant quantity used. The actual residues of diuron
or simazine can be estimated by analytical or biological method and the
amount of Carbopol needed to inactivate the residues defined.

The influence of soil amendment by activated carbon on the adsorption
of diuron and simazine and on relative growth of the indicating mustard
plants is shown in Tab. 2.

Teble 2

Ziiect oi amended soil as edsorbent on the Iresh
weight of musterd trested with diuron or simszire
celore or arter the contact with the adsortent

f T
: ! Lusterds iresh weight in
' i % of control
. Adsorbent : -
i ' in a_closed under
! | equilibriua leaching
! : system copditions
Iiuron in water !
! Befcre contact : 338.7 40.5
! Unamended soil 43.2 45.1
Soil amended 500 ppm o 105.7 07.9
i Soil emended 2500 prm ¢ 101.9 118.2
! Simazine in water
|
before contact ; 35.5 34.9
Unamended soil : 57.0 29.5
Soil smended 50C ppm ¢ 105.9 35.8
Soil smended 2500 ppm ¢ | 115.3 199.7
Water E
i
Unemended soil i 122.2 12l.e
Soil amended 520 ppm ¢ 108.8 104.2
Soil amended 2500 ppm ¢ ! 112.2 113.2
i

All amendments of the soil by activated carbon addition increased
herbicides adsorption as was indicated after equilibration on the rotary
shaker and in soil columns under leaching conditions. Only soil amend-
ment with 500 ppm activated carbon did not eliminate the phytotoxic
amount of diuron from input solution under leaching conditions, though
the movement of this herbicide in soil profile is limited [9]. Some residues
of simazine at this same soil correction could be detected in the percolate
too. Herbicides band leaching downwards in the soil amended with
2500 ppm activated carbon was highly limited by adsorption. No herbici-
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des could be detected in percolates. Such the amendment in real soil is
even perhaps too rich for nearly all plant species send down their roots
very quickly, often far deeper than diuron or simazine are able to penetra-
te. Contaminated soil zone and rooting habit and function should be taken
into consideration discussing the problems of soil amendments [7, 8].

Working under slurry conditions we have indicated by biological eva-
luation that the whole amount of diuron or simazine was adsorbed by
the soil amended even with 500 ppm activated carbon. It means that 10 ti-
mes bigger amount of contratoxificant than herbicides residues was quite
sufficient to adsorb and eliminate the unwanted residues of those herbi-
cides under agitated slurry conditions.

Soil amendment by addition of activated carbon would lessen hazardes
from carryover. Such the integration of chemical weeding and soil amend-
ment creates new possibilities for application of diuron and simazine in
agricultural practice. Carbopol H-4 is relatively inexpensive product. The
economics of different agricultural crops are often such that some money
can be used for elimination of carryover effect to achieve the optimum
growing conditions for plants.
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RECHERCHES SUR L’ELIMINATION DE L’ACTION RESIDUELLE DES
HERBICIDES, PAR VOIE D’ADSORPTION PAR LE CHARBON ACTIF

Institute de I'Industrie Organique

Résumé

On démontra la possibilité d’éliminer l’influence de l’action residuelle du
diurone et de la simasine par l’application du charbon actif — Carbopol. L’influence
négative qui succéde a l’emploi des herbicides fut limité au fur et a mesure de
l’augmentation des doses du Carbopol.

L’introduction du charbon actif eccroit le capacité de sorption du sol permet-
tant I’élimination des residus biologiquement actifs des herbicides.

La méthode proposée, d’ajouter du charbon actif au sol, rend possible I’emploi
du diurone et de la simasine en agriculture dans une plus large mesure.

J. OSTROWSKI

UNTERSUCHUNGEN UBER BESEITIGUNG DER HERBIZIDENNACHWIRKUNG
AUF DEM WEGE DER ADSORPTION DURCH AKTIVE KOHLE

Institut fur Organische Industrie in Warszawa

Zusammenfassung

Es wird auf die Moglichkeit der Beseitigung der Nachwirkung von Diuron und
Simazin durch Anwendung der aktiven Kohle — Carbopol, hingewiesen. Die negative
Nachwirkung obiger Herbizide war, je nach der Vergrosserung der Carbopolgaben,
immer mehr begrenzt.

Die Anwendung der aktiven Kohle erhohte die Sorptionsfdhigkeit des Bodens,
was die Beseitigung der biologisch aktiven Riickstdnde von Herbiciden erlaubte.

Die vorgeschlagene Methode einer Zugabe der aktiven Kohle zum Boden trigt
zur Moglichkeitserweiterung der Diuron- und Simazinanwendung in landwirtschaft-
licher Praxis bei.

J. OSTROWSKI

ELIMINOWANIE NASTEPCZEGO WPEYWU HERBICYDOW W DRODZE ICH
ADSORPCJI PRZEZ WEGIEL AKTYWNY

Instytut Przemystu Organicznego, Warszawa

Streszczenie

Wykazano mozliwo$é eliminowania nastepczego wplywu diuronu i simazyny
przez stosowanie wegla aktywnego — Carbopolu. Ujemny wplyw nastepczy herbi-
cydow byl ograniczony w miare zwiekszania dawki Carbopolu.



The elimination of herbicides carryover effect 241

Wprowadzenie wegla aktywnego zwiekszalo zdolno§¢ sorpcyjna gleby pozwa-
lajgc na wyeliminowanie aktywnych biologicznie pozostatosci herbicydéw.

Proponowana metoda wprowadzenia do gleby wegla aktywnego stwarza szersze
mozliwo$ci dla stosowania diuronu i simazyny w praktyce rolniczej.

sI. OCTPOBCKI

VICCIEOOBAHUA IO YCTPAHEHMIO IIOCJHEOEVCTBUS BIUSIHUS
TEPBUIIMIIOB IIYTEM MUX AIJCOPBEMPOBAHUMA HA AKTUMBHOM VYIJE

MHetTuTyT OpraHmyeckoi IIpoMbILIIEHHOCTH, Bapluiasa

Pe3mome

Jloka3aHO BO3MOXKHOCTb YCTPAaHEHMHA IIOCIeJeMCTBUSA BIMAHUA OUYPOHA M CUMa-
3MHA IIyTeM NPMMEHEHMA aKTMBHOIO yrisa — Kapbomond. OTpuuaTenbHOEe BIAMAHNUE
OCTATOYHBIX KOJMYECTB TepOMLMJA0B yYMEHBINAJNOCh II0 Mepe IOBBIIIEHUA MA03bI
Kapbormosid.

BBeflenne aKTUMBHOILO YIJA YBEJAMYMBACT COPOLMOHHYIO CIIOCOOHOCTH IIOYBBI
paspemas yCTPaHUTb OMOJOrMYECKM aKTMBHBIE OCTAaTKM TepOMIMAOB.

IIpepnaraeMblil MeTOH NpuOAaBJIEeHMA AaKTMBHOTO YIJA K IIOYBe co3jJaeTr 6oJiee
OJyaronpmMATHBIE YCJOBMA AJA LUMPOKOr0 NPMMEHEHMS AMYPOHA UM CUMMasyuHa B CeJb-
CKOXO3fAMCTBEHHOM IIDAKTUKE.
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