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ANTAGONISTIC AND PLANT GROWTH PROMOTING PROPERTIES
OF ACTINOMYCETES FROM RHIZOSPHERE DESCHAMPSIA ANTARCTICA É.
DESV. (GALINDEZ ISLAND, ANTARCTICA)

ABSTRACT. Aim.  The isolation of actinomycetes from Deschampsia antarctica É. Desv. (Galindez Island, Antarctica) rhiso-

sphere and determine their ability to produce compounds with antimicrobial and plant growth promotional properties. Meth-
ods.  Actinomycetes were isolated using the three different methods:  direct  inoculation, the roots treatment with an aqueous 

solution of phenol and heated at 100 °C for 60 minutes. To study the antibacterial activity of actinomycetes, they were plated on 

the Oatmeal medium and flooded by 0,7% agar with specific test-culture. Antifungal activities were studied by putting the agar 

block with fungal culture on Petri plates with cultures of actinomycetes. An activity index  was determined by the ratio of the 

diameter zone of the inhibit growth test-cultures to the diameter of the actinomycetes colonies. Plant growth promotion proper-

ties were studied by commonly accepted methods. Results. 35 psychotolerant isolates were identified among the 43 actinomy-

cetes isolated from D. antarctica rhizosphere. Almost 42% of actinomycetes isolates were antagonists at least one of typical strain 

of  phytopathogenic  bacteria  (Pseudomonas  savastanoi  pv.  phaseolicola, Xanthomonas  campestris  pv.  campestris, Agrobacterium 

tumifaciens, Erwinia amylovora) or fungi (Fusarium oxysporum, Botrytis cinerea, Alternaria alternata). An activity index of most 

isolates was 3—6, in some isolates — 30—32. The potential plant growth promotion properties of isolates were evaluated. 11 

isolates of actinomycetes produced indolyl-3-acetic acid (the level of synthesis was 21,0—62,5 μg/ml), 27 isolates produced si-

derophores and 6 isolates solubilized phosphorus compounds. Conclusions. Antimicrobial and plant growth promotional prop-

erties of the actinomycetes from rhizosphere D. antarctica were evaluated. Phytopathogenic bacteria and fungi antagonists were 

identified. A number of isolates were characterized by plant growth promotional properties that are combined with the synthesis 

of antimicrobial compounds. Such properties of isolated actinomycetes may play an important role in the adaptation of Antarc-

tic plants to extreme conditions of existence. The described actinomycetes can be a source of new biologically active compounds 

and genes that control their biosynthesis. 
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INTRODUCTION

Actinomycetes are gram-positive bacteria of the class 

Actinobacteria, which are characterized by a high GC 

content in DNA. Some genera of actinomycetes (Stre-

ptomyces, Streptoverticillium  et  al.)  form  branched  

mycelium (Petrus  et  al,  2014).  These  bacteria  are  a  

major component of soil  microbial populations and 

common in fresh and salt water bodies.

Beginning  in  the  mid-twentieth  century  actino-

mycetes  (mainly  the  Streptomyces  genus)  are  the  

main objects of microbial biotechnology as produc-

ers most of the antibiotics known today. Antimicro-
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bial, antitumor, antiparasitic and other preparations 

based  on  natural  products  from  actinomycetes  are  

widely  used  in  medicine  and  veterinary  (Cragg  &  

Newman,  2013;  Baltz,  2019).  Actinomycetes  are  

also a source of a wide range of bioactive molecules 

and play important ecological roles as soil-forming 

bacteria,  destructors  of  complex  polymers,  plant  

and animal symbionts (Lewin et al, 2016; Seipke et 

al, 2012). These bacteria are an integral part of the 

rhizosphere.  Some  actinomycetes  species  colonize  

the  root  system  as  endophytes  which  can  live  into  

the  intercellular  space  of  the  plants  (Dinesh  et  al,  

2017).  In  the  “plant-actinomycetes”  system  has  

usually the mutualistic type of symbiosis. The plant’s 

root  exudate  includes  carbon,  nitrogen  and  other  

elements for nutrition of the actinomycetes. In turn, 

actinomycetes  produce  antibiotics  and  enzymes  

that determine their ability to inhibit growth of phy-

topathogenic bacteria, fungi, nematodes etc. In ad-

dition, actinomycetes are capable to phytohormone 

synthesis,  siderophore synthesis  and nitrogen fixa-

tion. They can also solubilize insoluble elements of 

plant  mineral  nutrition,  which  stimulates  their  

growth (Bhattti et al, 2017).

Today,  microorganisms  in  particular  actinomy-

cetes,  which  inhabit  in  the  poorly  studied  natural  

biotopes, are of great biosynthetic interest. Antarc-

tica is one of the most isolated places of the Earth. 

Periods  of  low air  temperatures,  high  levels  of  UV 

radiation,  nutrient  deficiency  led  to  the  formation 

of  groups  of  microorganisms  with  unique  proper-

ties.  In  the  many  studies  were  characterized  the  

phylogenetic  diversity  of  bacteria  that  inhabit  the  

Antarctic Islands (King George, Sainte, Deception, 

Livingston,  Crescent,  etc.),  which  belong  to  such  

major groups as Bacterioides, Firmicutes, Actinobac-

teria, Proteobacteria (Wynn-Williams, 1996; Gonza-

lez-Rocha. et al.,  2017; Molina-Montenegro et al, 

2019). Antarctic actinomycetes from soils and ma-

rine sediments showed a broad spectrum of antimi-

crobial activity and great biosynthetic potential as a 

source  of  antibiotics,  enzymes  and  other  bioactive  

compounds (Chean et al, 2015; Núñez-Montero et 

al.,  2018;  Silva  T.R.  et  al,  2018).  Actinomycetes  

strains  of  Arthrobacter  spp.  were  isolated  from  the  

water of Terra Nova Bay (Ross Sea) and showed ac-

tivity against gram-positive and gram-negative bac-

teria  (Lo Giudice  et  al.,  2007).  Genomic profiling 

of streptomycetes that were isolated in the Livings-

ton Island territory led to the identification of genes 

of  type II  polyketidesynthase,  non-ribosomal  pep-

tides  synthase  and  biosynthesis  gene  clusters  of  

polyene  and  glycopeptide  antibiotics  (Encheva-

Ma linova et al., 2014).

There are also many reports about the microbiota 

of Antarctic vascular plants, in particular D. antarc-

tica. In the genomes of Pseudomonas sp. and Janthi-

nobacterium  sp.,  which  inhabit  the  plant’s  phyllo-

sphere  identified  genes  controlling  the  synthesis  of  

antifreeze proteins (AFPs) (Cid et al, 2017). Strepto-

mycetes  were  isolated  from  the  rhizosphere  of  this  

plant (Livingston Island) and evaluated their antago-

nistic properties (Encheva et al.,  2013). A new spe-

cies of rhodococcus was isolated from microbial as-

sociation of D. antarctica on the King George Island 

(Silva L. J et al., 2018).

Relatively  small  populations  of  D.  antarctica  are  

widespread in the Galindez Island (Argentine Islands 

Archipelago),  where  is  located  the  Akademik  Ver-

nadsky station (Parnikoza et al., 2018). Tashirev et al. 

(2010) performed a taxonomic evaluation of micro-

biota of the D. antarctica in this island, among which 

they identified representatives of the Actinomycetales 

order.  However,  the  biological  properties  of  rhizo-

spheric  actinomycetes,  the  spectrum  of  synthesized  

bioactive  compounds,  and their  possible  role  in  the 

adaptation of vascular plants to the complex environ-

ment of the Antarctic are unclear. 

The aim of this study was to isolate of actinomy-

cetes from D. antarctica rhizosphere of Galindez Is-

land  and  determine  their  ability  to  produce  com-

pounds with antimicrobial and plant growth promo-

tional (PGP) properties. 

MATERIALS AND METHODS

Samples of  the rhizosphere from D. antarctica we-

re  collected on Galindez Island,  Arge ntine Islands,  

maritime Antarctic (65.245875°S, 64.257505°W) during 

the 21st Ukrainian Antarctic expedition in 2017. Actino-
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mycetes were isolated used three different methods: 

I – roots samples (2 grams) were placed in flasks with 

100 ml of sterile tap water and shaken for 15 min; 

II  –  roots  samples  (2  grams)  were  placed  in  flasks  

with 1.5% aqueous phenol solution and shaken for 

30 min; III – roots samples (2 grams) were heated for 

60 min at a temperature of 100 °C and then how as 

I method. Methods II and III were applied to inhibit 

fast-growing  microorganisms,  including  streptomy-

cetes,  to  isolate  slow-growth  actinomycetes,  such as  

Micromonospora spp. Further, ten-fold serial dilutions 

of samples were plated (10–1–10–5) on the OM (Gro-

myko,  2012),  ISP4  (Gause  et  al.,  1983)  and  HVA  

(Zhang, 2011) media. Nalidixic acid (25 μg/ml) and 

nystatin  (50  μg/ml)  were  added  to  media  that  to  

inhibit  the  growth  other  bacteria  and  fungi.  The  

plates were incubated at 28 °C for 30 days.  The ac-

tinomycetes colonies were selected with characteris-

tic growth and morphology. Pure cultures of the iso-

lates were stored in TSB medium (Kieser et al., 2000) 

at −80 °C  in  25  %  (v/v)  of  glycerol.  These  isolates  

were  deposited in  the Microbial  Culture  Collection 

of Antibiotic Producers Ivan Franko National Uni-

versity of Lviv.

Agar  blocks  method was  used  to  determine  the 

optimal  growing  period  for  actinomycetes.  The  

cultures were inoculated on the OM medium and 

blocks  of  Ø  10  mm  were  cut  from  it  on  7,  10,  14 

days of growth. Then they were put on plates with 

medium LA and test-culture Bacillus subtilis ATCC 

31324  and  incubated  at  37  °C for  24h.  Detection 

was  performed  visually  by  measuring  the  growth  

inhibition zones of the test-culture around blocks 

with actinomycetes. 

The  effect  of  temperatures  on  the  growth  of  ac-

tinomycetes  was  determined  on  the  OM  medium.  

The isolates incubated at 4 °C and 28 °C for 14 days. 

The growth of isolates was evaluated visually and us-

ing a ZEISS “Primo Star” light microscope. 

Typical strains of phytopathogenic bacteria (Pseu-

domonas syringae IMB 8511, P. fluorescens IMB 8573, 

P. savastanoi pv. phaseolicola IMB 4012, Pectobacte-

rium carotovorum IMB 8982, Xantomonas campestris 

pv. campestris IMB8003, Agrobacterium tumifaciens IMB 

8628 and Erwinia amylovora Mi2) and fungi (Fu sa ri um 

oxysporum  IMB  54201,  Botrytis  cinerea  IMB  2306,  

Aspergillus niger IMB 16706 and Alternaria alternata 

DSM 1102) were used to study the antagonistic prop-

erties  of  isolates.  Bacteria  and fungi  were grown on 

LA and Sabouraud Dextrose agar (Kieser et al, 2000) 

respectively. For study antibacterial activity 6 isolates 

were  inoculated  on  Petri  plates  with  OM  medium  

and incubated at 28 °C for 14 days. Thereafter, plates 

were  flooded  by  4  ml  of  0,7  %  LA  containing  test-

culture (109 cells/ml) and incubated for 24 h at 37 °C. 

In experiments with phytopathogenic fungi, actino-

mycetes were inoculated and incubated for 5 days as 

was descried above. Further, a block with fungi cul-

ture was put in the center of the plates and incubated 

for 9 days at 23 °C. An activity index (AI) was deter-

mined  by  the  ratio  of  the  diameter  zone  of  the  in-

hibit growth test-cultures to the diameter of the ac-

tinomycetes  colonies.  All  experiments  were  per-

formed  in  triplicate.  Statistical  data  processing  was  

performed  using  Microsoft  Excel  determining  the  

average value of IA, error and reliability of IA value 

by Student’s t-test. 

Isolates were inoculated into 10 ml of TSB medi-

um and grown on rotary orbital shaker at 28 °C and 

180 rpm for 2 days.  The resulting pre-cultures were 

grown in Erlenmeyer flasks with 30 ml SG medium 

and 0,2% L-tryptophan (Kieser et al, 2000) for 5 days 

under the same conditions for determine the ability 

to produce indolyl-3-acetic  acid (IAA).  After  incu-

bation, 1 ml of culture was centrifuged at 12000 rpm 

for 2 min, obtained 0,1 ml of supernatant added an 

equal  volume of  Salkowski  reagent  (Sarwar  & Kre-

mer, 1995) and incubated at room temperature for 30 

min in the dark. The mixture turned pink in the pres-

ence of  IAA. As a  control  was used 100 μg of  0,1% 

IAA  with  an  equal  volume  Salkowski  reagent.  The  

amount  of  IAA  was  determined  using  a  pre-con-

structed IAA calibration curve and ULAB 101 spec-

trophotometer at λ = 530 nm.

Producers of siderophores were determined on the 

YEM medium. On 7th growth day the colonies were 

flooded by CAS-indicator solution (Verma et al, 2012) 

and incubated for 1 h at room temperature. Colonies 

that  synthesized  siderophores  changed  the  color  of  

medium from blue to yellow, light yellow or purple.
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Ability  to  solubilize  phosphates  detected  using  

Mu romtsev medium (Muromtsev, 1957). The forma-

tion of the enlightenment zones around colonies in-

dicates the ability to solubilize phosphates.

RESULTS AND DISCUSSION

A  total  43  isolates  were  isolated  from  D.  antarctica 

rhizosphere  of  Galindez  Island.  Cultural  (growth,  

shape and color of colonies, the formation of soluble 

pigments) and morphological (formation of substrate 

and aerial mycelium) characteristics made it possible 

to identify them as actinomycetes (Table 1).

As  these  microorganisms  were  isolated  from  the  

biotope with long periods of low temperatures, their 

ability  to  grow  under  laboratory  conditions  was  in-

vestigated at 4 and 28 °C on the OM medium. 

Half of the isolates began to form substrate myce-

lium and 16% formed aerial  mycelium on the third 

day of incubation at 28 °C. On the 6th day, all tested 

isolates  had  visible  growth,  but  42%  of  them  grew  

rather  weakly.  On  the  14th  and  21st  day  all  isolates  

grew well-accumulated  substrate  and  aerial  myceli-

um. After 3 days incubation at 4 °C of actinomycetes 

showed no growth. Substrate mycelium appeared in 

5% of isolates after 6 days of incubations. At 14 and 

21 days 25% of isolates grew well,  36% grew poorly 

and the rest isolates did not show visible growth. Also 

we found that continuing incubation of isolates up to 

30 days at 4 °C increased the number of isolates grow-

ing up to 81%. 19% of isolates did not show signs of 

growth, although at 28 °C they began to grow by 6—8 

days. Thus, 35 isolates from 43 isolated can be related 

to psychrotolerant actinomycetes, capable to growing 

both at 4 and 28 °C. Representatives of phylum Acti-

nobacteria  capable  of  growing  at  low  temperatures  

have been identified earlier in the territory of Galin-

dez  Island  (Romanovskaya  et  al.,  2012).  In  further  

experiments, actinomycetes were cultured at 28 °C.

As  the  investigated  actinomycetes  showed  differ-

ent growth rates, we selected the optimal duration of 

cultivation  to  analyze  their  antagonistic  properties.  

For this purpose, the gram-positive bacterium B. sub-

tilis was used as a test culture. On the 6th, 10th, and 

14th  days  we  studied  the  ability  of  actinomycetes,  

which grew well on the 6th day of incubation, to sup-

press  test  culture  growth.  The  antibiotic  activity  of  

isolates  that  grew  longer  was  analyzed  on  the  10th  

and 14th days of incubation. For this purpose the agar 

block method was applied. B. subtilis growth inhibit-

ed 17 of the 43 isolates. Of these, 9 isolates inhibited 

bacterial growth since 6 days of growth and the inhi-

bition  zone  did  not  change  at  10  and  14  days  of  

growth.  One isolate inhibited the growth of  the test  

culture on the 7 days of growth, and then zone of in-

hibition disappeared. We assume that the synthesized 

bioactive compound is unstable. Three isolates began 

to inhibit the growth of B. subtilis on the 10th day and 

Table 1. The number of actinomycetes isolated
from D. antarctica of Galindez Island rhizosphere

Medium

Isolation methods

Direct

inoculation

Phenol

1,5 %

100 °С,

1 h

OM 8 0 12

ISP4 7 0 1

HVA 9 1 0

SA 5 0 0

Total 29 1 13

Fig. 1. Antimicrobial activity of rhizosphere actinomycetes of 

D. antarctica of Galindez Island against phytopathogenic bac-

teria. For axis of abscissas — IA, for axis ordinates — the num-

ber of  isolates,  %. Ps — P. syringae,  Psp — P. savastanoi  pv.  

phaseolicola, Pc — Pec. carotovorum, Xcc — X. campestris pv. 

campestris, At — A. tumifaciens, Ea — E. amylovora
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these inhibition zones unchanged on the 14th day of 

incubation. Another 5 isolates showed antibiotic ac-

tivity after 14 days of cultivation. For further experi-

ments  to  study  of  antagonistic  activity  14-days  cul-

tures were used.

To study the antagonistic activity of actinomycetes 

against  phytopathogens  6  species  of  gram-negative  

bacteria  and  4  species  of  mycelial  fungi  were  used.  

Almost  42% of  actinomycetes  isolates  were  antago-

nists at least one of typical strain of phytopathogenic 

bacteria. 39,4 % of the isolates were P. savastanoi pv 

phaseolicola  antagonists  (Fig.  1).  13,9  %  of  isolates  

had  an  AI  less  than  3,  in  11,6  %  this  index  ranged  

from 3 to 6, AI more than 6 had 13,9 % of isolates, in 

some actinomycetes it reached 30,0. X. campestris pv. 

campestris  antagonists  were  found  less  (34,8  %).  

However, there was a majority of actinomycetes with 

AI bigger than 6 (20,9 %), and the antibiotic activity 

of  individual  isolates  were  AI  32,0.  Only  1  isolate  

showed antimicrobial  activity  against  A.  tumifaciens 

and another one against E. amylovora, their AI were 

3,0 and 4,5 respectively. No P. syringae and Pec. caro-

tovorum antagonists were detected (Fig. 1). 

46,5% of isolates had antifungal activity (Fig.  2).  

The majority of isolates (39,5%) delayed the growth 

of A. alternata. Most isolates had AI less than 3 and 

only 4,6% fluctuated between 3—6. It was found less 

antagonists  of  B.  cinerea  (32,6%).  Among  them,  

there were more isolates with AI 3—6 (7,0%) than AI 

less than 3. 18,6% were F. oxysporum antagonists with 

an AI less than 3. None of the actinomycetes studied 

inhibited the A. niger. 

We evaluated the ability of isolated actinomycet-

es  to  produce  PGP  molecules.  The  ability  rhizo-

sphere microorganisms to produce PGP molecules 

have important pole in plant growth, especially in 

the extremal biotopes such as Antarctic region. IAA 

production of isolates was studied. Also we studied 

the ability to siderophores production. Siderophores 

are small peptide molecules that can provide chelat-

ing Fe3+ ions in plant-accessible form. The poten-

tially phosphate-mobilizing actinomycetes were scree-

ned. We applied a qualitative reaction to IAA using 

the  Salkowski  reagent  and  found  11  producers  

(25.6%)  of  this  auxin  in  the  D.  antarctica  rhizo-

sphere (Fig. 3). The level of phytohormone synthe-

sis,  determined calorimetrically,  ranged from 21,0 

to 62,5 μg/ml.  62,7% of isolates  were able to syn-

thesize sideropho res,  14,1 % solubilized phospha-

tes.  Two  isolates  of  actinomycetes  had  all  the  po-

tential PGP properties. 

Table 2 show a variety of antimicrobial and poten-

tial  PGP  properties  of  isolated  actinomycetes.  Iso-

Fig. 2. Antifungal activity of rhizosphere actinomycetes of D. 

antarctica of Galindez Island against phytopathogenic fungi. 

For axis of abscissas — IA, for axis of ordinates — the number of 

isolates, %. Aa — A. alternata, Fo — F. oxysporum, Bc — B. ci-

nerea, An — A. niger

Fig. 3. Ability of rhizosphere actinomycetes isolates of D. ant-

arctica  of  Galindez  Island  to  produce  phytostimulant  com-

pounds. For axis of ordinates — the number of isolates, %
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lates differed in range and level of antimicrobial ac-

tivity.  Some  antagonists,  moreover,  produced  sub-

stances that have PGP properties. Isolates 1, 2 and 37 

inhibited the growth of B. cinerea only. Other actino-

mycetes were antagonists of several test cultures. Iso-

late  32  suppressed  only  bacteria  (P.  savastanoi  pv.  

phaseolicola  and  X.  campestris  pv.  campestris),  and  

isolate 24 – fungi only (A. alternata and B. cinerea).

We found isolates with a wide range of antagonis-

tic activity. For example, isolates 27 and 28 inhibited 

the growth of five test cultures of bacteria and fungi 

at the same time. Although the activity of most ac-

tinomycetes did not exceed AI 6, some isolates (27, 

28, 32) showed a high level of antimicrobial action 

with AI 30,0 – 32,0 against P. savastanoi pv. phase-

olicola  and X. campestris pv. campestris.  Along with 

the  antimicrobial  action,  individual  actinomycetes  

had one or more PGP properties. For example, iso-

late 32 with a high level of AI against the P. savas-

tanoi pv. phaseolicola  and X. campestris pv. campes-

tris  is  able  to  produce  siderophores  and  solubilize  

insoluble  phosphates.  Isolate  33,  which  is  charac-

terized by both antibacterial and antifungal activity, 

showed  all  the  potential  PGP  properties  that  we  

have studied. Although isolate 8 did not inhibit any 

of the test cultures, it had the highest IAA synthesis 

rate – 62,5 μg/ml.

Recent studies have shown that the Actinobacteria 

class,  to  which  Actinomycetales  order,  is  dominant  

among  rhizospheric  microorganisms  of  Antarctic  

plants, second only to proteobacteria (Molina-Mon-

tenegro, 2019). Given this, actinomycetes play a sig-

nificant  role  in  the  life  of  the  plant,  including  its  

adaptive capabilities (Hughes et al 2015). The results 

we  obtained  indicate  that  the  isolated  rhizospheric  

actinomycetes  produce  a  wide  range  of  bioactive  

molecules that can be involved in the mechanisms of 

adaptation of  Antarctic  plants  to  low temperatures,  

lack of nutrition sources and their protection against 

pathogenic microorganisms. Antarctica is still poorly 

researched, and therefore there is a high probability 

to find producers of new bioactive compounds among 

the actinomycetes of the endemic plants rhizosphere. 

Further  phylogenetic  characteristics  will  give  us  in-

formation about the diversity of actinomycetes of the 

plant rhizosphere, and with genomic and metabolic 

profiling we will explore metabolites that isolated ac-

tinomycetes synthesize.

Table 2. Properties of some isolates of D. antarctica rhizosphere

Isolat

Activity index

PGP properties

Phytopathogenic bacteria Phytopathogenic fungi

Ps Psp Pc Xcc At Ea Aa Fo Bc An IAA, μg/ml S P

8 0 0 0 0 0 0 0 0 0 0 62,5 – –

1 0 0 0 0 0 0 0 0 2,4 0 0 + –

2 0 0 0 0 0 0 0 0 3,0 0 32,5 – –

37 0 0 0 0 0 0 0 0 1,4 0 21,5 + –

24 0 0 0 0 0 0 1,3 0 2,0 0 0 + –

32 0 30,0 0 30,0 0 0 0 0 0 0 0 + +

16 0 18,5 0 18,0 0 0 1,6 0 4,7 0 27,5 + –

23 0 10,7 0 8,0 3,0 0 1,5 0 2,4 0 26,0 + –

27 0 5,0 0 32,0 0 0 1,3 1,5 2,8 0 0 + –

28 0 15,0 0 30,0 0 0 1,4 1,2 2,4 0 0 + –

33 0 11,7 0 20,0 0 0 1,5 0 3,0 0 22,0 + +

Note: shortening of species names of test cultures as in Figures 1, 2; S — siderophores, P — phosphate solubilization.
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CONCLUSION

43  isolates  were  isolated  from  D.  antarctica  rhizo-

sphere  of  Galindez  Island,  Antarctic.  Among  them  

35  psychrotolerant  actinomycetes  were  capable  to  

growing both at 4 and 28 °C. We decided to use 14-

days cultures because some isolates of actinomycetes 

showed antibacterial activity after 14 days of cultiva-

tion. Antagonists of gram-negative bacteria P. savas-

tanoi pv phaseolicola IMB 4012, X. campestris pv cam-

pestris IMB8003, A. tumifaciens IMB 8628, E. amylo-

vora Mi2 and fungi F. oxysporum IMB 54201, B. ci-

nerea IMB 2306 and A. alternata DSM 1102, which 

cause a wide range of diseases in plants were identi-

fied. A number of isolates were characterized by their 

potential  to  plant  growth  stimulation  (synthesis  of  

IAA, siderophores and phosphate solubilization). In-

dividual  actinomycetes  combined  these  properties.  

Further  study  of  isolated  actinomycetes  may  reveal  

their  role in the adaptation of  D. antarctica  to Ant-

arctic habitat. Isolated isolates can also be a source of 

new  biologically  active  substances  and  genes  that  

control their biosynthesis.
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АНТАГОНІСТИЧНІ ТА ФІТОСТИМУЛЮВАЛЬНІ ВЛАСТИВОСТІ АКТИНОМІЦЕТІВ

РИЗОСФЕРИ DESCHAMPSIA ANTARCTICA É. DESV. (О. ГАЛІНДЕЗ, АНТАРКТИКА)

РЕФЕРАТ. Мета.  Виділення актиноміцетів з ризосфери Deschampsia antarctica É. Desv. популяцій антарктичного ост-

рова Галіндез, оцінка їхньої здатності пригнічувати фітопатогенні мікроорганізми і продукувати фітостимулювальні 

сполуки. Методи. Актиноміцети виділяли шляхом прямого посіву змивів ризосфери, обробки коренів водним роз-

чином фенолу або прожарювання при 100 °С протягом 60 хв. Антибактерійну активність вивчали шляхом висівання 

актиноміцетів уколом на вівсяне середовище і заливання 0,7% агаром з певною тест-культурою. Антифунгальні влас-

тивості вивчали шляхом викладання агарового блоку з культурою гриба на чашки, засіяні актиноміцетами. За відно-
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шенням діаметру зон пригнічення росту тест-культур до діаметру колоній актиноміцетів визначали індекс активнос-

ті. Фітостимулювальні властивості вивчали загально прийнятими методами. Результати. Серед 43 ізолятів актиномі-

цетів, виділених з ризосфери D. antarctica, виявлено 35 психротолерантних ізолятів. Майже 42% ізолятів актиноміце-

тів були антагоністами хоча б одного типового штаму фітопатогенних бактерій (Pseudomonas savastanoi pv. phaseolicola, 

Xanthomonas campestris pv. campestris, Agrobacterium tumifaciens, Erwinia amylovora) чи грибів (Fusarium oxysporum, Bothrytis 

cinerea, Alternaria alternata). Індекс активності більшості ізолятів становив 3—6, у деяких з них він сягав 30-32. Оцінено 

потенційні фітостимулювальні властивості ізолятів. Виявлено 11 продуцентів індоліл-3-оцтової кислоти (рівень син-

тезу  21,0–62,5  мкг/мл),  27  ізолятів  синтезували сидерофори,  шість  – солюбілізували фосфати.  Висновки. Оцінено 

антимікробні та фітостимулювальні властивості актиноміцетів ризосфери D. antarctica. Виявлено антагоністів фіто-

патогенних бактерій і грибів. Для низки ізолятів властиві фітостимулювальні властивості у поєднанні з синтезом ан-

тимікробних сполук. Такі властивості виділених актиноміцетів можуть відігравати важливу роль в адаптації антарк-

тичних  рослин  до  екстремальних  умов  існування.  Описані  актиноміцети  можуть  бути  джерелом  нових  біологічно  

активних речовин та генів, що контролюють їхній біосинтез. 

Ключові слова: антарктичні актиноміцети, ризосферні мікроорганізми, антимікробна активність, фітостимулювальні 

властивості.


