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Aim. The purpose of the research was to determine the antifungal, nematicidal and
phytostimulating activity of streptomycetes isolated from the soil of Moldova. Methods.
The strains were stored on the media Czapek and oatmeal agar by subculturing. Antifun-
gal activity was determined by disk diffusion method, using phytopathogenic fungi as test
cultures. To determine the nematicidal and phytostimulating activity of exometabolites of
the studied strains, they were cultivated on complex medium M-I and aqueous solutions of
exometabolites (EM) were prepared that were contained in the liquid culture after it was
separated from the biomass by centrifugation. Tomato seeds were treated by soaking in
EM solutions and the germination and length of the roots were determined. Nematicidal
activity was determined by mortality test. Results. Strains that completely inhibited the
growth of A. alternata, B. cinerea and S. solani (S. sp. 9, 10 and 17) or retarded the growth
of test cultures to different degrees (zone diameters from 25.0 to 34.0 mm) were found. For
nematicidal activity, the best results were shown by EM strains of S. spp. 9 and 205. The
best results on the germination of tomato seeds of the cv. Fakel were obtained by treating
with a 0.5% solution of EM strains of S. spp. 49 and 154 (by 11.32% more than in control),
and for root growth — of EM of all strains (73-89% more than in control). Conclusions.
Studies have shown that the EM of streptomycetes isolated from the soil of Moldova can
be used to obtain new plant growth stimulants and biopesticides.

Keywords: Streptomyces, phytopathogens, antifungal and nematicidal activities, phy-
tostimulation.

In developing countries nutritional shortages are caused by numerous factors
including crop yield losses due to diseases caused by pathogens and parasites
(fungi, bacteria, viruses, plant parasitic nematodes and insects). Generally, plant
protection against these pests is based on the use of chemicals. The intensive
use of pesticides leads to environmental pollution with serious consequence for
the human and animal health. Therefore, the European Legislation has deeply
revised and restricted the use of pesticides on agricultural crops focusing the
attention on the use of alternative control measures based on natural substances
(essential oils or biocidal plants), agronomic strategies (green manures, soil
amendments, crop rotations, biofumigations), physic methods (soil solarization,
ozone treatments) and biological control agents (mainly fungi and bacteria)
that could be used in organic agriculture.
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Among these alternative control measures particularly interesting is the use
of antagonist microorganisms or their metabolites for the low environmental
impact and cost production. At the present time, a number of microorganisms
having an antagonistic effect on phytopathogens have been described. The
mechanism of their action includes competition for nutrition, colonization of
the rhizosphere and leaf surfaces and synthesis of antibiotic substances [1].

Today in microbiology the purpose is to obtain environmentally friendly
microorganisms of practical importance for crop protection and production,
livestock, storage and processing of agricultural products [2].

Actinomycetes are a group of bacteria, many of which are known for their
ability to synthesize biologically active substances. The metabolites produced
by actinomycetes can improve plant growth and resistance to phytopathogens
and parasites. A considerable number of studies clearly demonstrate the success
of the use in agriculture of some types of actinomycetes, which indicates the
relevance and research prospects in this direction [3-8].

Most actinomycetes are soil microorganisms. Actinomycetes are a constant
component of soil and rhizosphere microbial communities. Like all other
elements of the soil, they enter in relationship with surrounding organisms,
including plants. Actinomycetes play an important role in the development
of plants, participating in the supply of the last elements of nutrition,
phytohormones, vitamins and other growth factors [6, 9-11].

An objective evaluation of the effectiveness of the use of actinomycetes as
sources of growth stimulating substances has been obtained from numerous
studies. The stimulating effect of the liquid culture of actinomycetes and
antibiotics isolated from them has been tested in laboratory experiments and
confirmed in field trials.

Streptomycetes during their life cycle produce a wide range of biologically
active substances such as vitamins, antibiotics, amino acids, enzymes,
hormones, lipids, of fundamental importance in pharmaceuticals, cosmetics,
agriculture and nutrition [12, 13]. Streptomyces are an inexhaustible source
of antibiotics and they produce over 75% of known antibiotic substances.
Streptomyces EMs are important in agriculture because they are used as
bactericides, fungicides, insecticides, plant growth stimulants and herbicides.
Therefore, Streptomyces can be used as effective biological agents in the
control of many plant diseases [10, 14].

Among the exometabolites produced by streptomycetes, only a small
amount has antiparasitic effect. According to the online edition of the Journal
Antibiotics (Japan) (1122), over the past 50 years, 35 species of streptomycetes,
producers of antiparasitic substances, have been discovered. The research in
this field is actively continuing. Recently, spinosyne substances produced
by Saccharopolyspora spinosa (1106) have been discovered, with selective
insecticidal activity against scaly-tailed flies, thrips, flies, and the Colorado
potato beetle. Among the antibiotics with antiparasitic action, avermectin,
produced by the streptomycete Streptomyces avermetilis MA-4680 isolated
from the soil of Japan, deserves attention. It has been shown that avermectin
does not show antibacterial and antifungal activity, although it can be a
precursor of another important antibiotic, oligomycin, having fungicidal
activity [15].
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Over 50% of streptomycin antibiotics have found practical applications in
human and veterinary medicine, agriculture and industry [16].

Another aspect of increasing interest for Streptomyces is their ability
to synthesize phytohormones that are able to stimulate crops growth and
development increasing yield at harvest. Remarkable is the fact that the final
products are environmentally friendly and safe for consumption. Experiments
have been carried out on tomatoes, soybeans, sugar beet, tobacco, corn,
etc. Metabolites of the used strains of genus Streptomyces have influenced
differently the crops, depending on the strain specificity and the concentration
used. Moreover, a positive influence could be also observed in an increasing of
percentage of germinated seeds, root length and yield at harvest [17].

Genus Streptomyces is the most numerous group among actinomycetes
producing substances of various classes of chemical compounds with biological
activity against plant parasitic nematodes [18-20]. Among plant parasitic
nematodes the genus Meloidogyne spp. is a very important harmful pest
because widespread and poliphagous. This genus can cause severe yield losses
and the use of bacteria exometabolites is a clever and promising approach for
their control.

During phytopathogenic monitoring and phytosanitary controls in the
Republic of Moldova were revealed on different crops symptoms of root rot
caused by Pythium debaryanum, Rhizoctonia aderholdi, Erwinia spp. (from
20 to 50 %), fusarium wilt caused by Fusarium oxysporum, Stolbur nicotiana
virus, grey necroses by Botrytis cinerea, early blight by Alternaria solani,
Verticillium albo-atrium and black necroses on top of fruits by Diplodina
destructive.

The aim of this study was to verify i) the biological activity of some
antibiotics of Moldavian streptomycetes strains against parasites and soil
pathogens widespread in the Republic of Moldova and ii) the phytostimulating
effect of exometabolites of Streptomyces on tomato seeds (cv. Fakel).

Material and methods. In different areas of Republic of Moldova soil
samples were collected to isolate several streptomycetes strains. So, soil
samples were collected from: 1) field cultivated at corn since 1947 without
using fertilizers, herbicides and pesticides, ii) Cornesti reserve and iii) Singera
(Botanica zone, Chisinau Municipality) characterised by black earth polluted
with pesticides. The studied Streptomyces strains were isolated on starch
ammonia agar and maintained on media Czapek with glucose, oat agar and
Gause [21].

To determine the antagonistic activities of these Streptomyces strains a
method based on the ability of antibiotics to diffuse into an agar medium was
used. The antibiotic substance synthesized by the studied organisms inhibits
the growth of the test-cultures. According to the size of the growth inhibition
zones, test cultures of the studied organisms were judged on the showed
antibiotic activity [10].

In our experiments the following phytopathogenic fungi were used as
test-cultures: Alternaria alternata; Aspergillus flavus; Aspergillus niger;
Botrytis cinerea; Fusarium solani; Fusarium oxysporum; Rhizoctonia solani;
Sclerotinia sclerotiorum.
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The phytostimulating properties of the studied Streptomyces EMs strains
were determined. Liquid cultures of the different Streptomyces strains were
obtained after growth on the M-I complex medium for 5 days at 27°C and
separating off biomass by centrifugation.

Seeds of tomato of “Fakel” variety were soaked in the studied liquid cultures
at 0.5 and 1.0 % concentrations and then kept in a thermostat for 4 days at 26 °C.
After exposition in the growth cabinet seed germination and root length were
determined [22].

Mortality test. Cultural filtrates containing EMs were used at different
dilutions in distilled water (100%, 50% and 25%) to assess their nematicidal
effect on the root-knot nematode Meloidogyne javanica.

Second stage juveniles (J2) of M. javanica were extracted from plastic
house nematode infested soils by the modified Baermann’s method.

One hundred J2 were transferred into Petri dishes containing the different
liquid cultures concentrations of the selected streptomycetes strains for different
exposure times. Petri dishes were set up according to a completely randomised
block design with three replications for each treatment. Petri dishes containing
stock solutions and J2 were kept in dark condition at room temperature (25°C).
Nematode mobility was observed at 2, 4, 8, 12 and 48 hours, counting active,
mobile and dead J2 by a stereomicroscope (at 20X magnification).

Results. The antifungal activity of Streptomyces strains isolated from
Moldovian soils against a large number of phytopathogenic fungi widespread
in Moldova is reported in Table 1. The ability of isolated strains to inhibit
phytopatogens was based on the growth of pathogens on Petri dish. To this end,
the studied Streptomyces strains of were grown by a “continuous lawn” on the
agarized Czapek medium with glucose.

It was noted that strains Streptomyces spp. 205, 208, 216, 222, 229 and
233 (isolated from soil samples polluted with pesticides) inhibited the growth
of test-cultures of only few phytopathogenes. In this group the absence or
insignificant (up to 9.0—11.0 mm) growth inhibition zones was noted.

Strains of Streptomyces isolated from soil samples of monoculture-
corn actively influenced inhibition of different pathogens. They completely
suppressed the growth of S. sclerotiorum (Streptomyces sp. 9), A. alternata
(Streptomyces spp. 10 and 33) and B. cinerea (Streptomyces spp. 10 and 17),
or they caused the formation of antagonistic zones (29.0-34.0 mm) against
A. flavus, B. cinerea, F. oxysporum, F. solani and R. solani.

Special attention should be reserved to strains Streptomyces spp. 9, 10 and
33. Streptomyces sp. 9 strain actively inhibits the growth of all pathogens (test-
cultures) with the exception of A. niger. Strain Streptomyces sp. 10 — was
effective to inhibit 5 of the 8 considered pathogens, and strain Streptomyces
sp. 33, in addition to the complete growth suppression of A. alternata, actively
inhibit growth of B. cinerea (zone up to 24.0 mm diameter).
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Streptomyces strains isolated from the forest reserve soil were observed to
differ in the antagonistic spectrum against the considered pathogens. So, for
example, strain Streptomyces sp. 154 was no so much effective to control the
pathogens. For this strain the antagonistic activity was weakly related to 3 of
the 8 test-cultures (growth inhibition zones with diameter of 9.0-12.0 mm),
whereas for strain Streptomyces sp. 198, the ability to delay the growth of 6 of
the 8 test-cultures was observed (4. alternata, A. niger, B. cinerea, F. solani,
F oxysporum, S. sclerotiorum) with antagonistic zones varying from 11.0 to
17.5 mm diameter.

Long-term storage (10 years) by periodic subculturing led to significant
reduction in the antifungal activity of the studied strains (Table 2). So, specific
in vitro tests were carried out on the most effective Streptomyces strains and
their results reported in Table 2.

Table 2
Antifungal activity of Streptomycetes strains after 10 years of storage
by periodic subculturing

Strain Growth inhibition zones diameter, mm

Streptomyces sp. | A. alternata A. niger B. cinerea | F. oxysporum | F. solani
9 24.0+£0.6 18.0+0.5 18.0+0.3 19.0+0.3 17.0+£0.2
10 20.0+0.3 12.0+0.2 C.i. 0 10.0+0.1
11 11.0+0.1 11.0+0.1 0 0 12.0+0.1
19 10.0+0.1 0 0 0 11.0+0.4
33 28.0+0.7 0 20.0+0.4 0 0

36 10.0+0.1 14.0+0.2 14.0+0.7 15.0+0.4 15.0+0.2

Note: p=0.05

Antagonistic activity of strain Streptomyces sp. 9 decreased from 29.0 to
18.0 mm, from 34.0 to 19.0 mm and from 29.0 to 17.0 mm for B. cinerea,
F. oxysporum and F. solani, respectively (Table 2).

Strain Streptomyces sp. 10 decreased antagonistic activity against
A. alternata from complete inhibition to 20.0 mm and against A. niger from
22.0to 12.0 mm.

Antagonistic activity against 4. alternata decreased from complete
inhibition to 28.0 mm for the strain Streptomyces sp. 33.

The storage in a lyophilized form of S. strains did not improve their
antagonistic activity in comparison with the periodic subculturing.

Strains of Streptomyces spp. 9, 66 and 205 were also screened for their
nematicidal activity against second stage juveniles (J,) of the root-knot
nematode M. javanica. EMs of selected strains at all tested concentrations
(25, 50 and 100%) had no nematicidal effect on J, of M. javanica after 4 h
exposure time (Table 3). EMs of strains Streptomyces spp. 205 and 9 had
inhibitory effect only after 8, 12 and 24 hours at 100% concentration. At this
concentration, all selected strains were not able to kill nematode J, (Table 3).

I, of M. javanica were inhibited in their mobility by the two bacteria strains
at 12 h and 24 h at 100% and 50% concentrations, respectively. The test
demonstrated potential nematicidal effect of Streptomyces sp. 205 and 9 EMs
against root-knot nematodes.
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Table 3
Effect of selected bacteria strains on the activity of the second stage
juveniles of Meloidogyne javanica

Nr. of strains

Time 100 % concentration
exposure S. sp. 66 S. sp. 205 S. sp. 9
2h
4h
8h
12h
24h
Time 50 % concentration
exposure S. sp. 66 S. sp. 205 S. sp. 9
2h
4h
8h
12h
24h
Time 25 % concentration
exposure S. sp. 66 S. sp. 205 S. sp. 9
2h
4h
8h
24h

Note:AC . SM 2 — semi SM 1 — semi

. M — mobile . .
— active (60-80% J mobile mobile D — death
(80-100% . 2 (40-60% J (10-30% J (J, dead)
. active) . 2 . 2 2
J, active) active) active)

Other studies were carried out using liquid culture with Streptomyces EMs
to verify their stimulating effect on tomato seed germination and root growth.

Six strains of streptomycetes were isolated from soils of the central part of
R. Moldova and grown on a liquid organic medium M-I containing corn flour
as main source of nitrogen and carbon to obtain their complex of EMs.

Tomato seeds germination changed according to the Streptomyces EM
used (Fig. 1). So, Streptomyces sp. 47 EM, at both used concentrations of
liquid culture (0.5 and 1%), had no effect on tomato seed germination with
percentages at control level.

EMs of strains Streptomyces spp. 11 and 33, of liquid culture at 1%
concentration showed higher percentages of seed germination than that
observed at 0.5% concentration. The highest value of seed germination
(98.33%) was observed using EMs of both Streptomyces sp. 49 and S. sp. 154
with seeds soaked in liquid culture in 0.5% concentration (11.32% more than
the control). At 1% concentration, for the same strains, seed germination was
93.33 and 96.67%, respectively with a correspondent increase of 5.66% and
9.44% in comparison to the control).

The effect of Streptomyces EMs on root length of germinated tomato seeds
cv. Fakel is reported in Fig. 2. On the six EM tested strains, only five had
positive effect on the development of rootlets. The highest root length was
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obtained at 1% concentration of liquid culture of EMs of strains Streptomyces
sp. 11 and sp. 76 and at 0.5% concentration of liquid culture of strain
Streptomyces sp. 49.

105.00

100.00

Seeds germination (%)
8
8

75.00 T T T T T T T T T \
Control S.sp.11  S.sp.11 S.sp.33 S.sp.33 S.sp.47 S.sp.47 S.sp.49 S.sp.49 S.sp.76 S.sp.76 S.sp.154 S.sp.154
05%)  (1L,0%)  (05%) (1L,0%) (0,5%) (1,0%) (0,5%) (1L,0%) (0.5%) (L,0%)  (0,5%)  (1,0%)
Concentration of liquid culture (%)

Note: p=0.05

Fig. 1. Effect of liquid culture with streptomycetes EMs of different concentrations
on percent germination of tomato seeds cv. Fakel

Root length (cm)
N
8 & 8 8

s
2

°
8
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(0,5%) (1,0%) (0,5%) (1,0%) (0,5%) (1,0%) (0,5%) (1,0%) (0,5%) (1,0%) (0,5%) (1,0%)
Concentration of liquid culture (%)

Note: p=0.05

Fig. 2. Root length of germinated tomato seeds cv. Fakel exposed to liquid culture
at 0.5 and 1% concentrations with streptomycetes EMs

Tomato seeds soaked in EM solutions of Streptomyces sp. 11 at a concen-
tration of 0.5% and 1.0%, increased the root length by 51.5% and 82% in
comparison to the control, respectively. In comparison to the control, an
increase of 73.1% and 82.6% in rootlets length was also observed in seed
treatment with Streptomyces sp. 76 solutions of liquid culture at 0.5 and
1.0% concentration, respectively. For the same parameter, increase of 89.2%
and 74.3% were observed in EM strain of Streptomyces sp. 49 at 0.5 and
1.0% concentration of liquid culture, respectively, resulting the highest root
length increase. For Streptomyces sp. 33 EM the difference between the two
concentrations is insignificant. The activity of Streptomyces sp. 154 EM
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at concentration of liquid culture of 0.5% showed the lowest increase of root
length (14.4%) in comparison to the control and other strains. EM in liquid
culture of the strain Streptomyces sp. 154 at 1.0% significantly suppressed root
development with a reduction of 26.9% in comparison to the control).

Discussion. Currently, advanced scientific achievements are actively used in
agriculture. One of the topical areas for the creation of environmentally friendly
technologies for crops is the use of plant growth regulators [23-25]. With
their help, it becomes possible to increase productivity, quality of crops, and
resistance of crops to biotic or abiotic stresses. Growth regulating substances
are used to obtain economically significant effects: stimulation of germination
of seeds, activation of vegetative development of plants, increase of crop
yield, protection of plants from a number of diseases due to strengthening of
the immune status of the same plants [19, 26]. Practical interest in biological
preparations is due to their effectiveness, and also because they are created on
the basis of microorganisms isolated from natural biocenoses, do not pollute the
environment and are safe for animals and humans. Actinobacteria are sources
of biologically active substances differing in chemical structure and spectrum,
possessing antibiotic, antiparasitic and growth-stimulating activity, especially
Streptomyces genus. In the Department of General and Soil Microbiology of
the Institute of Microbiology and Virology of the NASU (Ukraine), as result of
wide screenings, highly active antagonists of phytopathogenic fungi, bacteria
and nematodes were identified as S. avermitilis IMB Ac-5015, S. netropsis
IMB Ac-5025 and S. violaceus IMB Ac-5027 isolated from chernozem soil.
Based on the EMS of these Streptomycetes, new ecologically safe biopesticides
have been obtained, the uniqueness of which is that, in addition to antibiotic
substances, they include a balanced complex of physiologically active products
of producer metabolism: amino acids, B vitamins, lipids, phytohormones
stimulants that actively regulate the processes of vital activity of plants.
These biopreparations are designed for modern advanced technologies for
the cultivation of environmentally safe products; they are used for the pre-
sowing seed, seedlings and treatments soil sanitation. They exhibit combined
biological activity due to phytoregulatory activity or to increasing the plant’s
resistance to pathogens and parasites [27].

The studies carried out on Streptomycetes isolated from soils of central part
of R. Moldova have demonstrated that their storage for long time (10 years)
by periodic subculturing, mainly leads to a decrease in the ability to delay
the growth of phytopathogenic fungi. Strains of Streptomycetes have been
identified in which antagonism to phytopathogens is maintained or the variants
appear to improve antifungal activity against a particular phytopathogen when
stored in a lyophilized form.

Considering that many of the tested EMs Streptomyces strains had positive
influence on the percentage of tomato seed germination, root length and
that some of them showed nematicidal (Streptomyces sp. 9 and 205) and
fungicidal (Streptomyces sp. 9) activities it is possible to conclude that some
EMs of Streptomyces strains, isolated from unpolluted soils of R. Moldova,
could be favorably considered for the preparation of new biostimulators and
biopesticides.
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MU3YYEHUE CTPEIITOMULETOB ITIOYB MOJIIOBbI
C AHTU®YHTAJIbBHOU, HEMATUIIUJHOM U
®UTOCTUMYJIHUPYIOUEN JEATEJIBHOCTBIO
HA ITIPUMEPE TOMATOB

C. Bypuesa', E. IOpky-Cmpaucmapy *, M. Buoipca’, H. Cacanennu’

! Hnemumym mukpobuonozuu u 6uomexnoio2uu,
yn. Akademuueckas 1, Kuwunes, MD-2028, Pecnyobnuxa Monoosa
’Huemumym 300n02uul,
yi. Akademuueckas 1, Kuwunes, MD-2028, Pecnyobnuxa Monoosa
SUnemumym Yemoiiuusoii 3awumol Pacmenuil,
yn. Amenoona, 122/D, bapu, I-70126, Hmanus

Pesome

Heas. Lenpro necnenoBaHmii SBISUIOCH ONMPEACTICHIE aHTH(OYHTaTbHON, HEMaTHIIUI-
HOU M (PUTOCTUMYIUPYIOIIEH aKTUBHOCTH BBIJICIICHHBIX U3 NOYBBI MOJIZIOBBI CTPENTO-
muiietoB. Metoabl. [lITamMmbl Xxpanuinn Ha cpezie Yareka u OBCIHOM arape rnepuoiyec-
KHMH TIepeceBaMu. AHTH(QYHTAIBHYIO aKTUBHOCTH OIMpPENeIsuTd MeToqoM auddysuu B
arap, MCIOJb3ysl B KaY€CTBE TECT-KYJIBTYp PsiJl PUTONATOreHHBIX TprboB. s onpenerne-
HUSL HEMaTHIAIHON U (GUTOCTUMYIUPYIONICH aKTHBHOCTH 3K30METa0O0IUTOB M3ydaeMbIe
MTaMMbl KYJTBTHUBHPOBAIH Ha KOMIUIEKCHOH cpene M-I u ToToBMIM BOTHBIE PacTBOPEI
9K30MeTa0ouToB (OM), conepKaunxcst B KyJIbTYPaIbHON KHUKOCTH MOCIE OTIEICHUS
e€ ot 6uomaccel neHTpudyrupoanreM. CeMeHa TOMaToB 00padaTsIBaIN 3aMadlBaHIEM B
pactBopax DM U Ompeersuid BCXOKECTh U JUTHHY KOPEIKoB. HeMaTHIInIHY 0 aKTHBHOCTh
OIIpEJIeIISIIIN 110 YPOBHIO CMEPTHOCTH HeMmaroj. PedyabraThl. OOHApYKEHBI IITaAMMBI,
KOTOPBIE MTOJIHOCTHIO MHTUOMPOBATH POCT A. alternata, B. cinerea u S. solani (S. sp. 9, 10
u 17) wim 3aepKuBaii pOCT TeCT-KYJIBTYpP B pa3HOU cTeneHu (aumaMeTp 30H ot 25.0 1o
34.0 mMm). ITo HeMaTUITMIHON aKTUBHOCTH JIy4IlIHe pe3ysibTaThl Mokazaan DM mTaMMoB
S. spp. 9 u 205. Hamnyumue pe3yasTaThl IO BCXOXKECTH CEMsTH TOMaToB copTa Paken
noydeHs! mpu oopadorke 0.5 % pactBopom OM mrammoB S. spp. 49 u 154 (ma 11.32 %
OoJIbIIIe, YeM B KOHTPOJIE), a Ha POCT KOopHEi — y DM Bcex mrammoB (Ha 73—-89 % Oorbiiie,
4eM B KOHTpoJe). BeiBoabl. [IpoBeeHHbIC Hccaeq0BaHus MOKa3ad, 9T0 DM BBIICTICHHBIX
W3 TIOYBBI MOJITOBBI CTPETITOMHUIICTOB MOTYT OBITh MCIIOJIE30BaHbI IS TIOTYYCHUS HOBBIX
CTUMYIISITOPOB POCTA PACTEHHI M OMOTIECTHIUIOB.

Kniouesvie cnosa: Streptomyces, puronarorensl, aHTU(yHranbHAs 1 HEMaTHIIHTHAS
AKTUBHOCTH, (PUTOCTUMYIISIIHUS.
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Pesome

Meta. MeToro nociipkeHb Oyi0 BH3HAYCHHS aHTU(YHTAIbHOI, HEMAaTHITUIHOL 1 (i-
TOCTHMYJTIOBAIbHOI aKTUBHOCTI BUJIUICHHX 3 TPYHTY MoiioBu crpentoMineris. MeTomu.
[Itamu 30epiranu Ha cepenoBuil Yareka i BIBCIHOMY arapi nepiofnyHIMH ITepeciBaMu.
AHTHUYHTATBPHY aKTUBHICTh BU3HAYAJIH METOIOM IUQY3ii B arap, BAKOPHCTOBYIOUH SK
TECT-KYJIBTYPH psill piTormaroreHHUX rpudiB. [ BU3HAUCHHST HEMATUIIUIHOT 1 piTocTUMY-
JIIOBAJIbHOT aKTHBHOCTI €K30MeTa00IITiB TOCIIIKYBaHi IITaMU KyJI6THBYBaJIH Ha KOMIUICK-
cHoMYy cepemoBuili M-I i roTyBanu BonHi po3unHu ek3ometadouitiB (EM), mo MicTsaThes
B KyJBTYpaJIbHIN pinuHi micis BiagineHHs ii Bix Oiomacu nentpudyrysanusm. HaciHus
TOMATiB 00pOOIANM 3aMOUyBaHHSIM B po3unHax EM 1 BU3HAUa M CXOXKICTh 1 TOBKUHY
KOpiHIIiB. HeMaTuuIHy akTHBHICTh BU3HAYAIN TI0 PiBHIO CMEPTHOCTI HeMaro[. Pe3yiib-
TaTH. BusBiieHO 1mTamMu, sIKi MOBHICTIO 1HTIOyBau pict A. alternata, B. cinerea i S. solani
(S. sp. 9, 101 17) abo 3aTpuMyBajIH PiCT TECT-KYIBTYP B PI3SHOMY CTyIEHI (iaMeTp 30H Bix
25.0 1o 34.0 mm). 3a HEMATUIMIHOT AKTHBHOCTI KpaIlli pe3yibTaTy moka3and EM mramis
S. spp. 91 205. Haiikparii pe3ynbTaTti 0 CX0XKOCTI HaciHHS ToMaTiB copty Daken oTpu-
MaHi pu 06po61ti 0.5% pozarmrom EM mrramis S. spp. 49 1 154 (ma 11.32% GinbIme, HiX B
KOHTpOIi), a Ha picT kopeHiB —y EM Bcix mramiB (Ha 73—89% OuibIire, HiX B KOHTPOJII).
BucHoBkn. [IpoBeneHi qociiKkeHHs oKa3any, mo EM BumiieHux 3 rpyHTy MosinoBu
CTPENTOMIINIETIB MOXKYTh OyTH BUKOPHCTaHI U OTPUMAHHS HOBUX CTUMYIISTOPIB POCTY
POCITHH i O10MECTHIIU/IIB.

Kniouosi cnosa: Streptomyces, ditonaroreHu, aHTU(yHTraabHa 1 HEMATHIIUIHA AKTHB-
HICTB, (HITOCTUMYIIALLIS.
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