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Diuron and sim azine herbicides exhibit long residual activ ity  and 
would therefore be hazardous to sensitive crops in ro tation system s 
[1, 2, 6]. Their residues m ight persist in the soil and in ju re  sensitive 
crops ro tated  w ith  pre-em ergently  sprayed plants. Residual carryover 
of these herbicides appeared to be correlated w ith tim e, rate  and m ethod 
of application [3]. Knowledge we have gained so far indicates some pos­
sibilities of liquidating the side effects of excessive accum ulation of che­
m icals in soil [6].

Especially the in tegration of physical and chemical m ethods are very 
prom ising in this field though little  success has so far been attained. 
C a s t e l f r a n c o  and D e u t s c h  [5] reported  tha t inactivation of si­
mazine was accelerated by addition of calcium polysulfide to soil and 
Z e m a n e k  [11] noted th a t activated carbon reduced the phytotoxicity  
of atrazine but inform ation on possibilities of soils am endm ents by in tro ­
duction of the chemicals and on the m echanism  of such am endm ents is 
lacking.

These studies were an attem pt to assess the role of activated  carbon 
as a soil am endm ent for sensitive p lant growing in soil containing diuron 
or simazine.

M ATERIALS AND METHODS

M ustard bioassays Sinapis alba L. were used to follow the elim ination 
of diuron or sim azine residues in the soil. W axed paper pots w ere filled 
w ith 0.5 kg of coarse sandy soil. This soil type was used in all experim ents 
described here. The m echanical analysis and organic m atter content of 
the soil used is given in Tab. 1.
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T a b l e  1

The mechanical analysis  and organic natter content of the s o i l  
used in d ifferent experiments

Sand 
1-0.05 mm

S i l t
0 .05-0.002

inm

Clay 
0.002 mm

Organic
matter

~rO

88 10 2 0.83

Herbicides and activated carbon w ere applied in w ater suspensions to 
the soil surface of the pots (herbicides 1 ppm  a.i. and activated carbon 
2, 10 or 50 ppm  on air d ry  soil w eight basis). Carbon was applied next 
day after herbicides trea tm ent. Then the pots received the following 
w ater applications: 15 surface m ilim eters of w ater in 5 equal portions w ith 
3 or 2 days intervals. The pots w ere seeded w ith  w hite m ustards 15 days 
after herbicides application. Tw enty seeds of m ustard  w ere p lanted in 
each pot. Four pots w ere planted for each treatm ent. 14 days after p lan t­
ing a photograph was taken and then  m ustards were cropped at the soil 
line and the fresh w eight determ ined.

Studies on the adsorption of diuron and sim azine on soil am ended w ith  
activated carbon by agitation of the herbicides w ith 4 : 1 w ater — soil 
m ix tu re  or in soil columns under leaching conditions w ere additionally  
carried out, and the effect of am ended soil as adsorbent on the fresh  
weight of m ustard  trea ted  w ith diuron or sim azine before or after the con­
tact w ith  the adsorbent was evaluated. The adopted concentrations of 
herbicides in ppm a.i. were as follows: 12.5 ppm in w ater suspension and 
50 ppm  if calculated per air d ry  soil weight basis in a closed system  under 
shaking conditions and 25 ppm  in w ater 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 am ended w ith 500 or 2500 ppm  of 
activated carbon. The solutions before or after contact w ith  the adsorbent 
w ere applied on the surface of quartz  sand seeded w ith  m ustards. All 
trea tm ents were replicated  four times.

RESULTS AND D ISCU SSIO N

The resu lts of the elim ination of diuron and sim azine 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 experim ent. 
The grow th inhibitory  effect of sim azine 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 d ry  w eight basis. At 10 ppm  technical carbon concentra­
tion herbicides residues w ere still some toxic to m ustard  as indicator

Treatments

Fig. 1. E ffect of activated carbon as a soil am endm ent on the  
fresh w eigh t of m ustard (Sinapis alba  L. grow ing in soil 

containing 1 ppm sim azine (s) or diuron (d)

Fig. 2. C ontratoxification of sim azine and diuron residues in the soil by activated
carbon 50 ppm

crop. The results confirm ed tha t neither diuron nor simazine persisted in 
available form  afte r introduction of activated carbon in 50 ppm  per dry  
weight of soil. The am ount of inactivating m aterial needed to inactivate 
the residues of herbicides in the soil was 50 tim es bigger. The value of 
this inactivating quotient for atrazine estim ated by Z e m a n e k  [11] 
under laboratory  and glasshouse conditions was about 200 and in the field 
over 100. O ur glasshouse tests do not elim inate the need for more extended 
experim ents under field conditions. Soil incorporation of Carbopol pro­
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bably w ill improve in ju ry  reduction and give some possibilités for fu rth e r 
lowering of contratoxificant quan tity  used. The actual residues of diuron 
or sim azine can be estim ated by analytical or biological m ethod and the 
am ount of Carbopol needed to inactivate the residues defined.

The influence of soil am endm ent by activated carbon on the adsorption 
of diuron and sim azine and on relative grow th of the indicating m ustard  
p lants is shown in Tab. 2.

T a b l e  2

I f i e c t  oi amended s o i l  as adsorbent on the fre sh  
weight of  mustard treated with diuron or simazine 

before or a f t er  the contact with the adsorbent

Adsorbent

r
1 Liustards ir e sh  weight in 
j % of  control

j in a c losed  
equil ibrium  

system

under 
leaching  

condit  ions

; Liuron in water

■ Before contact 33.7 40.3

1 Unamended s o i l 4 3 .2 45 .1

! S o i l  amended 500 ppm С 105.7 o7.9
! S o i l  amended 2500 ppm С 101.9 113.2

' Simazine in water
j

! Before contact 35.5 34.9

Unamended s o i l ; 57 .0 Э9.5
S o i l  amended 50C ppm 0 105.3 33.3

S o i l  amended 2500 ppm С j  115.3 109.7

Water

Unamended s o i l 122.2 121. b

S o i l  amended 2Û0 ppm С 108.8 104.2

S o i l  amended 2300 ppm С 112.2
i

113.2

All am endm ents of the soil by activated carbon addition increased 
herbicides adsorption as was indicated after equilibration on the ro tary  
shaker and in soil columns under leaching conditions. Only soil am end­
m ent w ith 500 ppm  activated carbon did not elim inate the phytotoxic 
am ount of diuron from  input solution under leaching conditions, though 
the m ovem ent of this herbicide in soil profile is lim ited [9]. Some residues 
of sim azine at this same soil correction could be detected in the percolate 
too. Herbicides band leaching downw ards in the soil am ended w ith 
2500 ppm  activated carbon was highly lim ited by adsorption. No herbici-
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des could be detected in percolates. Such the am endm ent in rea l soil is 
even perhaps too rich for nearly  all p lan t species send down their roots 
very  quickly, often far deeper than  diuron or sim azine are able to pene tra ­
te. Contam inated soil zone and rooting habit and function should be taken 
into consideration discussing the problem s of soil am endm ents [7, 8].

W orking under s lu rry  conditions we have indicated by biological eva­
luation th a t the whole am ount of diuron or sim azine was adsorbed by 
the soil am ended even w ith  500 ppm  activated carbon. It m eans th a t 10 t i ­
mes bigger am ount of contratoxificant than  herbicides residues was quite 
sufficient to adsorb and elim inate the unw anted residues of those herb i­
cides under agitated  s lu rry  conditions.

Soil am endm ent by addition of activated carbon would lessen hazardes 
from  carryover. Such the integration of chemical weeding and soil am end­
m ent creates new possibilities for application of diuron and simazine in 
agricu ltu ral practice. Carbopol H-4 is rela tively  inexpensive product. The 
economics of d ifferen t agricu ltural crops are often such tha t some money 
can be used for elim ination of carryover effect to achieve the optim um  
growing conditions for plants.
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J . O S T R O W S K I

RECHERCHES SUR L ’ÉLIM INATION DE L ’ACTION RESIDUELLE DES 
HERBICIDES, PAR VOIE D ’ADSO RPTION PAR LE CHARBON ACTIF

I n s t i t u t e  d e  l ’I n d u s tr ie  O r g a n iq u e

R é s u m é

On dém ontra la possib ilité d’élim iner l ’in fluence de l ’action résiduelle du 
diurone et de la sim asine par l ’application du charbon actif — Carbopol. L ’in fluence  
n égative qui succède à l ’em ploi des herbicides fu t lim ité au fur et à m esure de 
l ’augm entation des doses du Carbopol.

L ’introduction du charbon actif eccroit le capacité de sorption du sol perm et­
tant l ’é lim ination  des résidus b iologiquem ent actifs des herbicides.

La m éthode proposée, d’ajouter du charbon actif au sol, rend possible l ’em ploi 
du diurone et de la sim asine en agriculture dans une plus large m esure.

J . O S T R O W S K I

UNTERSUCHUNGEN ÜBER BESEITIGUNG DER HERBIZIDENNACHW IRKUNG  
A UF DEM WEGE DER ADSO RPTION DURCH AKTIVE KOHLE

I n s t i t u t  f ü r  O r g a n is c h e  I n d u s tr ie  in  W a r s z a w a

Z u s a m m e n f a s s u n g

Es wird auf die M öglichkeit der B eseitigung der N achw irkung von Diuron und 
Sim azin durch A nw endung der aktiven  K ohle — Carbopol, h ingew iesen . D ie negative  
N achw irkung obiger H erbizide war, je nach der V ergrösserung der Carbopolgaben, 
im m er m ehr begrenzt.

D ie A nw endung der aktiven  K ohle erhöhte die Sorptionsfähigkeit des Bodens, 
w as die B eseitigung der biologisch aktiven R ückstände von H erbiciden erlaubte.

D ie vorgeschlagene M ethode einer Zugabe der aktiven  K ohle zum Boden trägt 
zur M öglichkeitserw eiterung der D iuron- und Sim azinanw endung in landw irtschaft­
licher P raxis bei.

J . O S T R O W S K I

ELIMINOW ANIE NASTĘPCZEGO W PŁYW U HERBICYDÓW W DRODZE ICH 
ADSORPCJI PRZEZ WĘGIEL AKTYW NY

I n s t y t u t  P r z e m y s łu  O r g a n ic z n e g o , W a r s z a w a

S t r e s z c z e n i e

W ykazano m ożliw ość elim inow ania następczego w p ływ u  diuronu i sim azyny  
przez stosow anie w ęgla  aktyw nego — Carbopolu. U jem ny w pływ  następczy herbi­
cydów  był ograniczony w  m iarę zw iększania daw ki Carbopolu.
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W prow adzenie w ęg’la aktyw nego zw iększało zdolność sorpcyjną gleby pozw a­
lając na w yelim inow an ie aktyw nych  biologicznie pozostałości herbicydów .

Proponowana m etoda w prow adzenia do gleby w ęgla  aktyw nego stw arza szersze  
m ożliw ości dla stosow ania diuronu i sim azyny w  praktyce rolniczej.

Я . О С Т Р О В С К И

ИССЛЕДОВАНИЯ ПО УСТРАНЕНИЮ  ПОСЛЕДЕЙСТВИЯ ВЛИЯНИЯ  
ГЕРБИЦИДОВ ПУТЕМ И Х  АДСОРБИРОВАНИЯ НА АКТИВНОМ  УГЛЕ

И н с т и т у т  О р г а н и ч е с к о й  П р о м ы ш л е н н о с т и , В а р ш а в а  

Р е з ю м е

Доказано возможность устранения последействия влияния диурона и сима- 
зина путем применения активного угля — карбополя. Отрицательное влияние 
остаточных количеств гербицидов уменьш алось по мере повышения дозы  
карбополя.

В ведение активного угля увеличивает сорбционную способность почвы  
разреш ая устранить биологически активные остатки гербицидов.

Предлагаемый метод прибавления активного угля к почве создает более  
благоприятные условия для широкого применения диурона и симазина в сель­
скохозяйственной практике.
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