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ABSTRACT 

Tomato is the most important vegetable cultured under glasshouses growing usually in monoculture or as part of a narrow crop 
rotation. An important aspect of this intensive cropping system is control of pest and diseases. Nematode Meloidogyne sp. is the main cause 
of yield losses in the glasshouse crops as their populations can build up very quickly under the ideal conditions of temperature and humidity. 
Many soil microorganisms including the actinomycetes have the capacity to produce the various biological active substances with 
antibacterial and antifungal activities which negatively influence on growth and development of some dangerous plant parasites including 
nematodes. The purpose of this research is to study the biological activity of some new strains of Streptomyces sp. isolated from the soils of 
R.Moldova. The metabolites of 27 strains of streptomycetes were studied on their phytostimulating and nematicidal activities. The influence 
of Streptomyces sp. metabolites on the germination of tomato seeds (grades Leana and Novelty of Dniester) has been studied. It has been 
revealed, that seeds of grade Leana possess higher germination. Such strains as Streptomyces sp. 11, Streptomyces sp. 22, Streptomyces sp. 
182 increased the length of rootlets and their weight on 15 - 20 % in comparison with the control. In laboratory conditions the influence of 
metabolites of these strains on the plant parasite nematodes (order Tylenchida, phylum Nematoda) has been checked. The negative influence 
on second stage of juveniles of root-knot nematodes has rendered the metabolites of strains Streptomyces sp. 11 and Streptomyces sp. 182, 
causing the wrinkle of nematode cuticle and the decrease of their activity.  
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Introduction  
At the present time the investigations of 

novel bioactive natural compounds especially 
antibiotics are intensively carried out. The majority 
of them are metabolites of microorganisms. It is 
known that the most important source of new 
antibiotic substances is actinomycetes representing 
unique group of the microorganisms combining 
molecular, chemical and physiological features of 
bacteria and fungi (VALAGUROVA et al., 2003). 
They are found out in air and reservoirs, on the 
different vegetative and animal rests, but especially 
it is a lot of them in soil. They found in soils of the 
diversified biotopes, from subtropics to the extreme 
north – in a permafrost zone, on islands of Arctic 
Ocean. They are in soils of deserts and semi-
deserts, in valleys and at mountain tops of 

Caucasus, Pamir and Altai etc. (KRASILNIKOV, 
1970). The activities of actinomycetes in soil connect 
with synthesis and decomposition of humus, 
production of antibiotic substances and nitric balance 
of soil. The number of actinomycetes increases in the 
presence of decomposing organic matter. It is known, 
that many soil microorganisms including 
actinomycetes, participate in accumulation of 
biological active substances (antibiotics, industrial 
enzymes and other bioactive compounds) with 
phytostimulating and antibacterial action. It is proved 
that these substances influence positively on the 
growth and development of agricultural plants. They, 
especially Streptomyces species, account for more 
than 70% of the total antibiotic production. Genus 
Streptomyces is the most numerous between 
actinomycetes which synthesize the biological active 
substances of various classes of chemical 
compounds. Among them there are the substances 
possessing the phytostimulate, antibacterial, 
antineoplastic and antifungal actions, and also 
suppressing the development of activators of plant 
parasitic diseases (PREOBRAJENSKIY, 1990).  
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Populations Streptomyces in agricultural soils 
form 105-107 colonies/grams of soil. Streptomyces 
isolates are important for the ecology of soils as 
they degrade recalcitrant substrates such as chitin 
and lignin and produce a variety of antibiotics. 
They selected from soils on the basis of their 
chitinolytic activities and antibiotic proprieties to 
suppress soil-born pathogenic fungi and nematodes 
(SMITHER-KOPPERL et al., 2001).  

In the intensive cropping system is very 
important to control of pests and plant diseases. 
Among the main causes of yield losses in the 
glasshouse are root-knot nematodes from genus 
Meloidogyne especially M. incognita. Nematode 
populations can build up very quickly under the 
ideal conditions of temperature and humidity and to 
lead to the serious losses of the crop, especially 
susceptible host plants (tomato, cucumber etc.). The 
second-stage infective juveniles of root-knot 
nematodes are attracted to host roots causing the 
morphological and physiological changes “giant 
cells” where females continue feeding for the 
remainder of their life spans. Root-knot nematode 
damage results in poor growth, a decline in quality 
and quantity of the crop yield and reduction of the 
plant resistance to other stresses (e.g. drought, other 
diseases). The nematode-infested roots are 
colonized by the different soil pathogenic microbes 
and fungi. The majority of populations and 
generations (6 – 8) are found in an annual 
temperature range of 24-300C with humidity near 
70% (DROPKIN, 1972; EISENBACK and 
TRIANTAPHYLLOU, 1991; NICKLE (ed.), 1991).  

Nowadays some interests are increasing to 
the biological preparations based on the substances 
capable to stimulate the germination of seeds, to 
accelerate the development of cultural plants and 
the same time to depress the development of plant 
diseases and some organisms causing these 
diseases, thereby the increasing of plant 
productivity and quality of production (BABENCO 
et al., 1992). Even short-term action of biostimulators 
on seeds in their germination period causes the 
positively influence on the agricultural crops. These 
results from the fact that the biochemical processes 
proceeding in a phase of germination of seeds, are 
connected by chain reaction with the subsequent 
course of a metabolism in developing plants 
(DELIU et al., 1997; ONOFRASH et al., 2006; 
RASTIMESHINA et al., 1998). 

Production of synthetic preparations for the 
growth of plants and vitamins still expensive today, 
therefore is offered the application of cultural 
liquids of the synthesizing of actinomycetes as a 
complex of various biologically active substances. 

Perspective method of application of microorganisms 
as the stimulators of plant growing is the presiding 
soaking of plant seeds in the dissolved cultural liquid 
(DELIU et al., 1997; ONOFRASH et al., 2006; 
RASTIMESHINA et al., 1998). 

Modern requirements of cultivation of 
agricultural plants without using the chemical 
preparations promote the development of new 
biological approaches for increasing of biomass 
production in the greenhouses.  

Our main objective was to study the biological 
activities of exometabolites of some new 
actinomycete strains (genus Streptomyces) isolated 
from the soils of R. Moldova, i.e. to define the 
phytostimulation ability of their exometabolites (EM) 
on some physiological processes of plants 
(germination of tomato seeds and rootlet-growing) 
and their nematicidal effect on second age juveniles 
of the root-knot nematodes from glasshouse. 

 
Material and method 

Twenty-seven strains of actinomycetes (genus 
Streptomyces) isolated from Moldavian soils, mostly 
chernoziom with the different humus content (2.4 – 
6.8 %), were used in screening procedure. 

Studied strains were stored in laboratory 
conditions at about +40 C (refrigerator) on agarized 
Czapek medium with glucose, starch-ammonia agar, 
oatmeal agar. Inoculum was obtained on medium 
Dulone during three days at 270 С in flasks 0,25l on 
agitator. Cultivation of streptomycetes was carried 
out on complex medium М-I (basic source of carbon 
was corn flour 20 g/l) in flasks Erlenmeyer on 
agitator within 5 days at 270 С. Biomass has been 
separated from cultural liquid (CL) on a centrifuge 
(7000 rev/min. during 20 min.). The received CL 
containing the complex of the exometabolites (EM) 
of the studied strains was diluted with distillated 
water 1:200. Tomato seeds of Leana and Novelty of 
Dniester were accounted and soaked into CL 
solutions of the studied actinomycete strains 
according to the standard method of 
VOZNJAKOVSKY (1989). 

For every studied grade of tomato seeds three 
repetitions by 30 seeds were used. Covered Petri 
dishes with tomato seeds for studying their 
germination and root-growing were stored in the 
thermostat during 4 days. It was accounted, the 
quantity of sprouted seeds, their weight and length. 
Recalculation of the received data has done for 100 
seeds (VOZNJAKOVSKY, 1989). The second age 
juveniles of the root-knot nematodes were extracted 
by modified Baermann method from glasshouse soils 
collected under infected tomato plants with galls on 
the roots (NICKLE et al., 1991). 
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Results and discussions 
According to the laboratory results of IMB 

ASM and literature data accumulated for last years, 
it is showed that streptomycetes isolated from 
Moldavian soils possess ability to synthesize the 
phytohormones (auxins, gibberellins, cytokinins). 
The experiments with the seeds of tomato, 
cucumber, tobacco, peas and beans showed that the 
germination of their seeds, the length and weight of 
rootlets and stems were increased after processing 
with the dissolved metabolites of streptomycetes 
(BURTSEVA S., 2002; DELIU E., 1997; 
RASTIMESHINA I., 1998). 

The influence of exometabolities (EM) of 
three strains Streptomyces sp.11, Streptomyces sp 
22 and Streptomyces sp. 182 isolated from 

Moldavian soils on the germination of seeds and root 
formation of two tomato grades Leana and Novelty of 
Dniester have been studied. These chosen strains of 
Streptomyces have shown more effects of their EM 
on processes of germination and root formation in 
comparison with 27 surveyed strains.  

Figure 1 shows the different effect EМ on the 
germination of tomato seeds of the studied strains of 
streptomycetes. All received data had the better 
results for the tomato grade Leana. Such as the 
positive EM effects were noted for Streptomyces 
sp.182 and Streptomyces sp.11, the germination of 
tomato seeds grade Leana have increased to 118 % 
and 115 % accordingly. 

 
 

 

 
Fig. 1 - Influence of EM strains Streptomyces sp. 11, Streptomyces sp. 22 and Streptomyces sp. 182  

on germination of seeds of two tomato grades Leana and Novelty of Dniester (%). 
 

 
Fig. 2 - Influence of EM strains Streptomyces sp. 11, Streptomyces sp. 22 and Streptomyces sp. 182  

on rootlet lengths of two tomato grades Leana and Novelty of Dniester (%). 
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Control Streptomyces sp.22 Streptomyces sp.11 Streptomyces sp.182 

Fig. 3. Changes of the length of rootlets of tomato seeds variety Leana processing of EM Streptomyces sp. 11, 
Streptomyces sp.22, Streptomyces sp. 182. 
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Fig. 4. Wet and dry seed weight of rootlets of two tomato grades Leana and Novelty of Dniester after influence 
EM strains Streptomyces sp. 11, Streptomyces sp. 22 and Streptomyces sp. 182 (%). 

 
Definition of rootlet lengths of two tomato 

grades processed by solutions EM of the studied 
strains shows on Fig. 2, 3. It is visible that EМ both 
strains to promote increasing the rootlets of Leana 
after processing EМ Streptomyces sp.22. 

The changes of weight (wet and dry) of 
rootlets of two tomato grades Leana and Novelty of 
Dniester after influence EM strains Streptomyces sp. 
11, Streptomyces sp. 22 and Streptomyces sp. 182 
are visible (Fig. 3, 4). So, for example, the wet 
weight of rootlets of both tomato grades exceeds 
their weight in control (seeds were presoaked in 
distilled water) on 5 - 15 %. The better results have 
been noticed in a variant of experiences with EМ 
Streptomyces sp.22 such as the rootlet lengths of 
grades Leana and Novelty of Dniester were 115 % 
and 110 % respectively. The similar data were 

received for the dried rootlets especially after the 
influence of strain Streptomyces sp.22.  

According to the received data, the 
phytostimulating activities of the studied strains 
were different. By the degree of influence EМ on 
germination of seeds, the length and weight (wet and 
dry) of rootlets were chosen the strains Streptomyces 
sp.11, Streptomyces sp.22 and Streptomyces sp.182 
between 27 surveyed strains isolated from 
Moldavian soils. 

Last time the attention is paid to reveal and 
study the strains of Streptomyces possessing not only 
phytostimulating, antibacterial and antifungal 
activities but also the nematicidal activity, especially 
against the second stage juveniles of root-knot 
nematodes in glasshouse. Thus, it was revealed that 
Streptomyces avermitilis possessed also the 
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nematicidal activity (biological product "Avercom") 
in relation to juveniles Meloidogyne incognita 
(PETRUK et al., 2004). Therefore, the strains of 
streptomycetes possessing the good phytostimulating 
ability should also be checked for nematicidal 
activity especially against the dangerous plant 
parasitic nematodes of glasshouse. In our 
experiments, the influence EМ on the activity of 
second age juveniles of root-knot nematodes from 
the glasshouse have been used the various dissolved 
solutions EM of strains Streptomyces sp.11, 
Streptomyces sp.22 and Streptomyces sp.182. In 
each variant of experiment with the different 
concentrations EM and time exposition (0.5 – 24 
hours and more) was used on 50 juveniles of root-
knot nematodes. It was observed, at the higher 
concentration EM, the number of active juveniles of 
nematodes decreased for rather short period of time. 
It was revealed that activity of juveniles of 
nematodes considerably decreased under the 
influence of EM Streptomyces sp.22 at high 
concentration 1:2 during 6 hours more than 50 % of 
juveniles have lost their activity. This study requires 
the further extension. 

References 
So, the carried out study has shown that the 

some strains of streptomycetes isolated from soils 
R.Moldova are capable to synthesize the biological 
active substances for the phytostimulating of 
germination and root formation of tomato seeds. As 
a result the exometabolities of strain Streptomyces 
sp.182 possesses more phytostimulating ability on 
germination of tomato seeds. However EМ strain 
Streptomyces sp.22 was better promoted the 
increasing of rootlets and their biomass and showed 
some nematicidal activity against the dangerous 
second stage juveniles of plant parasitic root-knot 
nematodes from glasshouse. The further selection of 
the strains of actinomycetes possessing the 
biological active compounds with phytostimulating 
and antipathogen abilities especially for glasshouse 
plants is continuing. 
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