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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 determrined 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.

Tadle 1
32fect ci herbicides om the microflora of serozems

Dose of her- Number of microcrganisms Dsocomposition ! Azcto- | Increment

bicides thous./g of soil of celluloae bacter of nitra-

Object kg/he ® ir seil | ves,mg/kg

|Bacteria | Actinomyces | Fungi 7 of soil

Control - 3259 1492 7+6 23,2 2705 8.8
TCLA natrium 18,0 3567 1658 8,0 23,0 51,0 10,2
Dalapon 6,0 37C5 1470 77 23,9 32.7 12,6
Muvbetol 22,2 3119 1252 642 22,8 32,4 10,4
Alinur 204 Z044 14445 6,9 i 23,8 3L.4 8,1
Alipur + Dalepon 24% + 6,0 3040 1395 7.1 19.3 32,5 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/l caused the growth inhibition of some
soil fungi to the different extent depending on concentration. Soil fungi:
Alternaria tenius, Curvularia 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).

Effect of herbicides on the microflora of serczems

Teble 2

Dose of herbicides Rumter of microorganisms Azotobacter
Object kg/ha thous./g of soil S0
Bacteria Actinomyces Fungi %
Control - 4250 1283 2.3 25,6
Lenacil 1,2 4516 2416 2.8 29,5
Lenacil 1.7 47700 1450 2.7 31,2
Ronit 5,0 4666 1233 2.3 28,5
Ronit 8,0 4265 1183 2,0 24,0
Table 3
EZffect of herbicides on the biological activity of serozems
Dose of her- { Decomposition | Increment | .Secretion of Enzymes, mg/kg of soil
Object bicides of cellulose | of nitra- €0,
Jec % tes,mg/kg Protease | Phospha- | Invertase
of soil kg/ha tase, ng mg o
P,0 glucose
2"5
Control - 21.5 4.1 19,0 1,08 0,29 7523
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 22.5 4.4 17.6 1,16 0,31 8.20
Ronit 8,0 23,2 17.3 1,04 0.22 8,10
Tabdble 4
EZfect of herbicides on the microflora of serozems
Dose of herbicides Nu.mbte;i of 7icz~§ors§?isms Azgobai'{er Microorganisms
N ous./g of so: so dec: osi
Object kg/ha % celluices
Bacteria | Actinomyces | Fungi %
Control - 4645 798 2,0 274 39.3
Yalan 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, Penicillium,
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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AKTYWNOSC MIKROBIOLOGICZNA GLEB PORLUDNIOWEGO KAZACHSTANU
W ZALEZNOSCI OD HERBICYDOW

Instytut Gleboznawstwa Kazachskiej Akademii Nauk, Alma-Ata, ZSRR

Streszczenie

Badano dzialanie herbicydéw systemicznych i korzeniowych w uprawach
burakéw cukrowych 1 pszenicy ozimej na nawadnianych i nie nawadnianych
glebach potudniowego Kazachstanu.

Dawki polowe niszczyly chwasty, powodowaly wzrost plonéw ros$lin upraw-
nych i w zasadzie nie hamowaly rozwoju mikroorganizméw glebowych i ich
aktywno$ci. Ujemne dzialanie herbicydéow na mikroflore zaznaczylo sie tylko
w wierzchniej warstwie gleby; przytoczone zostaly dane na temat udzialu drobno-
ustrojéw w detoksyfikacji niektérych herbicydow.

II. A. YYJIAKOB, 1I. V. 2JKAPACOB

MUKPOBUOJOIMYECKAA AKTUBHOCTH IIOYB IOXKHOI'O KA3AXCTAHA
B 3ABUCUMMOCTU OT TEPBUMUIUIOB

Uncetutyt IlouBoBemeHusi Kazaxckon Akazemuu Hayk, CCCP

Pes3wMme

B ycnoBuax roxHBIX objacrteit KasaxcraHa Ha oOpollaeMbIX I[0YBax M Ha
6orape mon mnoceBaMM CaxapHOM CBEKJBI M O3MMOM MILEHMIbLI IIPOBEIAEHO ONbITHI
C repbuuMAAMM KOPHEBOTO M CHMCTEMHOTO AEHCTBUA.
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IIpou3BOACTBEHHbIE J03bl IIOAABJISIOT COPHAKM, CIOCOGCTBYIOT YBEJIMYEHMIO ypO-
Kas CeJbCKOXO3AJICTBEHHbIX KYJbTYD, He JAENpPecCUPYIOT B OCHOBHOM MMKDOOHBIE
HONYyJNAIMY TOUYBLI ¥ BBI3bIBAE€Mble MMM OMOJIOTMYECKMe NpoLecChl. ViMerolllee MeCTO
HeraTMBHOE BJIMUsHME repbuIMIOB Ha MUKDPOMJIOPY OrpaHMYMBAETCH BepXHe} wya-
CTBIO NAxXOTHOTO CJOA IOouYBbl. IlpmBenennb! cBegeHus 06 y4acTUM NOYBEHHBIX MM-
KPOOPraHM3MOB B JAETOKCHMKALMM HEKOTOPBIX repbmummos.



