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Long experience with herbicides in agriculture proves, that most of 
them do not show any adverse effect on soil microorganisms [1, 3].

In some cases the microbiological processes could be stimulated 
[13, 11] or inhibited by the herbicides [12, 8]. This different herbicide 
action on soil microflora could be explained by unequal ecological con­
ditions of field experiments, various geographical zones of soils and 
various study methods [7]. In this work the effect of herbicides on 
microflora of South Kazakhstan soils is studied.

METHODS

The experiments were carried out in chestnut soils and serozems 
in conditions of irrigated and dry area. Herbicides on root and systemic 
action on sugar beet and winter wheat were tested. Field experiments 
were carried out in four replications. Microbiological analyses were made 
using standard methods.

The effect of the herbicides on the pure culture of bacteria actino- 
myces and fungi was determined in a solid medium. The herbicide was 
placed centrally in the plate with the medium inoculated previously 
with microorganism. The width of the inhibition growth zone indicated 
the effectiveness of the herbicide.

RESULTS

Microbiological analyses of serozems with sugar beet showed that 
the number of microorganisms was only slightly affected by the herbi­
cides (Table 1). Some influence of murbetol, alipur and alipur-dalapon
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mixture was noted. The action of the herbicides on soil microflora at 
the soil depth of 0-10 cm and at the begining of the plant was observed, 
in the chestnut soils eptam in the doses of 3 and 4.5 kg/ha decreased 
the number of sporulating bacteria during the first 15-20 days.

Ta b l e  1
3ffect cf herbicides on tha microflora of serozoms

Object
Dose of her­

bicides 
kg/ha

Number of microorganisms 
thous,/g of soil Daooarposition 

of cellulose 
*

Azcto- bacter 
in soil

%

Increment 
of nitra-tS 3,IC<3/l7€
of soilBacteria Actinomyces Fungi

Control - 3259 1492 7.6 23.2 27,5 8.3
TCLA natrium 18.0 3567 1653 8,0 23,0 51.0 10,2
Dalapon 6,0 37C5 1470 7.7 23,9 32.7 12,6
Murbotoi 22,2 3119 1251 6,2 22,8 32.4 10,4
Alipur 2 Д 3044 1ЧАЪ 6,9 23.8 31f4 8.1
Alipur + Dalapon 2,4 + 6,0 3040 1396 7,1 19.3 30.5 5-8

It was found that some of the herbicides inhibited the growth of 
the bacteria, actinomyces and fungi incubated in the agar medium. The 
doses of TCLA-Na: 0.5-100 g/1 caused the growth inhibition of some 
soil fungi to the different extent depending on concentration. Soil fungi: 
Altemaria tenius, Curvnlo.ria was found to be susceptible to chlorazon, 
but in the dose 6-8 times higher than those applied in agriculture. It has 
been observed that lenacil and ronit were more effective when they 
are applied in the mixture with the other herbicides. Considerable re­
duction of weeds was achieved when lenacil was mixed with ronit in 
high doses. The mixtures of lenacil with eptam or ronit with chlorazon 
were found to be very active too.

The application of lenacil and ronit during 3 years in irrigated soils 
with sugar beets had no effect on the quantity of soil microflora 
(Table 2). The highest dose of ronit (8 kg/ha) both in the serozem and 
chestnut soil decreased to a little extent the number of actinomyces and 
soil fungi in the initial experiment period. At the end of the second 
month of the herbicide application the number of microorganisms reached 
the control level. It has been found that lenacil and ronit had no effect 
on some enzymatic processes in soil (Table 3). The laboratory expe­
riments showed that the lenacil did not affect the growth of micro- 
organisms even at high concentrations while ronit in the dose of 1% 
caused a decrease of the actinomyces and bacilli growth. In the dry-land 
cultivation of winter wheat the most effective herbicides proved to be
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ested granular yalan and 2,4-D. Microbiological analyses showed that 
both yalan and 2,4-D did not inhibite the growth of the microorganisms 
and the intensity of some enzymatic processes in soil (Table 4).

T a b l e  2
Effect of herbicides on the microflora of serozems

Object
Dose of herbicides 

kg/ha
Number of microorganisms 

thous./g of soil Azotobacter 
in soil

%Bacteria Actinomyces Fungi

Control - 4250 1283 2*3 25,6

Lenacil 1,2 4516 1416 2.8 29*5
Lenacil 1.7 4-700 1450 2,7 31*2
Ronit 5*0 4666 K\&r-l 2f5 28,5
Ronit 8*0 4-266 1183 2,0 24,0

Ta b l e  3

effect of herbicides on the biological activity of serozems

Dose of her­ Decomposition 
of cellulose

%

Increment 
of nitra­
tes, mg/kg 
of soil

Secretion ofco2
kg/ha

Enzymes, mg/kg of soil
Object bicide s 

kg/ha Protease Phospha­
tase, mg

p2°5

Invertase mg of 
glucose

Control - 21.5 4.1 19.0 1,08 0*29 7,23
Lenacil 1,2 22.4 4,2 20.6 1.17 0,31 8,26
Lenacil 1,7 23.7 4.3 22.3 1.22 0,32 8,36
Ronit 5*0 23-5 4.4 17.6 1,16 0,31 8,20
Ronit 8,0 C\JC\J 4.3 17.3 1,04 0.22 8,10

T a b l e  4

Effect of herbicides on the microflora of serozems

Object
Dose of herbicides 

kg/ha
Number of microorganisms 

thous,/g of soil
Azotobacter 

in soil 
%

Microorganismsdecomposing
cellulose

%Bacteria Actinomyces Fungi

Control _ 4645 793 2.0 27.4- 39.3
Talan 0,75 5200 1000 2.5 34.0 45.0
Yalan 1.5 4780 848 2,0 29.6 41.5
2,4 D 0.4 5600 1100 2.4 32,0 46,0
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Pure cultures of the microorganisms were found susceptible to these 
herbicides in the doses 5-10 times higher than those applied in agri­
culture. However, it is known that the herbicides can be decomposed 
in chemical and microbiological way [7, 9]. The long-term treatment of 
soil with herbicides could cause an accumulation of this chemical ma­
terial.

In order to get an insight into the role of soil microorganisms in 
herbicide transformation, the model experiments with sterile and non- 
sterile soil were carried out. It was stated that the TCLA-Na in the 
dose of 18 kg/ha and chlorazon in the dose of 4.5 kg/ha had no effect 
on the growth of winter wheat and barley or orach in the non-sterile 
soil, while the growth of test plants in the sterile soils was inhibited.

Similar results were obtained in analogical experiments with yalan 
(1.5 kg/ha) and millet as a test plant. Deactivation of herbicides in soils 
also can be as a result of their absorption by the root system of higher* 
plants [6].

It has been observed that TCLA-Na in the doses of 12-18 kg/ha and 
chlorazon in the dose of 4.5 kg/ha were decomposed by soil microorga­
nisms during 40 days. The qualitative analyses showed that in the 
destruction process of these herbicides participated the following micro­
organisms: pink actinomyces, fungi from genus Trichoderma, Pénicillium, 
Fusarium, Curvularia, Cladosporium and some bacteria.

CONCLUSIONS

The herbicides: alipur, murbetol, dalapon, trichloroacetate, chlorazon, 
ronit, lenacil, used in field doses, do not decrease the number and bio­
chemical activity of soil microorganisms.

The effect was the same in chestnut soils and serozems of south 
regions of Kazakhstan with irrigated sugar beet and winter wheat on 
dry lands.

The periodical influence of some herbicides on microbiological ce- 
enosis occurs in the upper part of arable layer.

Degradation of herbicides is mainly accomplished by soil micro- 
organisms, utilizing these chemical compounds as energetic material.
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AKTYWNOŚĆ MIKROBIOLOGICZNA GLEB POŁUDNIOWEGO KAZACHSTANU  
W ZALEŻNOŚCI OD HERBICYDÓW

Instytut Gleboznawstwa Kazachskiej Akademii Nauk, Ałma-Ata, ZSRR

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

Badano działanie herbicydów systemicznych i korzeniowych w uprawach 
buraków cukrowych i pszenicy ozimej na nawadnianych i nie nawadnianych 
glebach południ.owego Kazachstanu.

Dawki polowe niszczyły chwasty, powodowały wzrost plonów roślin upraw­
nych i w zasadzie nie hamowały rozwoju mikroorganizmów glebowych i ich 
aktywności. Ujemne działanie herbicydów na mikroflorę zaznaczyło się tylko 
w wierzchniej warstwie gleby; przytoczone zostały dane na temat udziału drobno­
ustrojów w detoksyfikacji niektórych herbicydów.

Ш. А. Ч УЛ АКО В , Ш. У. Ж А Р А С О В

МИКРОБИОЛОГИЧЕСКАЯ АКТИВНОСТЬ ПОЧВ ЮЖНОГО КАЗАХСТАНА  
В ЗАВИСИМОСТИ ОТ ГЕРБИЦИДОВ

Институт Почвоведения Казахской Академии Наук, СССР

Ре з юме

В условиях южных областей Казахстана на орошаемых почвах и на 
богаре под посевами сахарной свёклы и озимой пшеницы проведено опыты 
с гербицидами корневого и системного действия.
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Производственные дозы подавляют сорняки, способствуют увеличению уро­
жая сельскохозяйственных культур, не депрессируют в основном микробные 
популяции почвы и вызываемые ими биологические процессы. Имеющее место 
негативное влияние гербицидов на микрофлору ограничивается верхней ча­
стью пахотного слоя почвы. Приведены сведения об участии почвенных ми­
кроорганизмов в детоксикации некоторых гербицидов.


