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ABSTRACT

Bacterial .and actinomycete 1isolates were
obtained from the rhizosphere of cotton plants

(Giza T0). These isolates were tested for their

potency in antagonizing Rhizoctonia solani and
Sclerctium rolfsii. The following results were

obtained:

- Out of 722 bacterial isolates in;estigated, 160
isoclates showed antagonism against R.solani. Out
of these antagonistic isolates, 83 isolates were
weak, 43 moderate, and 34 isolates were potent
antagonists. Scl.rolfsii was antagonized by 171
bacterial isolates which consisted of 66 weak, 51

moderate and 54 potent antagonists. The majority
of the potent antagonists against both pathogens

were found to belong to genera Pseudomonas and

i St i . o .

Bacillus.

The most potent bacterial antagonists were
investigated for their sen3itivity to the
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fungicides Vitavax Captan and Topsin M 70 in

vitro. The results showed that most of the

investigated isolates were sensitive to Vitavax

Captan, but Topsin M 70 showed 1lower toxicity.

Results also showed that the potent antagonists

belonging to the same genus differed in their

tolerance to the same fungicide; and the same
bacterial isolate differed in it's sensitivity to
different fungicides.

- Out of 627 actinomycetes isolates tested, 281
isolates showed antagonism against R. solani.
These antagonists were found to be ,81 isolates
weak, 78 moderate and 122 isolates were potent
antagonists. Scl.rolfsii was antagonized by 279
actinomycetes isolates out of which 87 isolates
were weak, 93 moderate and 99 isolates were
potent antagonists. The potent actinomycetes
antagonists against both fungi were found to
belong to genus Streptomyces.

Investigating the most potent antagonistic
actinomycete isolates for their sensitivity to
fungicides, in vitro,showed that Vitavax Captan
was more toxic than Topsin M70.
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INTRODUCTION

The microbial antagonists in the rhizosphere
of the different plants play a role in contro-
lling the root-rot pathogens. The presence of
microbial antagonists againyvs the root-rot patho-
gens in the rhizosphere of different plants was
reported by many investigators including Stev-
enson, 1956; Waksman, 1957; Naim and Husein,
1958; Teliz-Ortiz and Berkholder, 1960; Olsen,
1965; Roa and Roa, 1966: Shklyar and Mansurova,
1968; Vliakhov, 1968; Broadbent and Baker, 1969;
Broadbent and Waterworth, 1971; Aly, 1974;
El-Said, 1976; El-Goorani et al., 1976; Mahmoud
et al., 1980; Sirry _et al., 1981 and Neweigy et
al., 1982 a .

This investigation was carried out aiming to
verify whether microbial antagonists are still
present in the rhizosphere of cotton plants (Giza
70), inspite of the seed-dressing with fungic-
ides. The sensitivity of some potent antagonists
to some fungicides was also investigated.

MATERIALS AND METHODS
Isolates of bacteria and actinomycetes from
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the rhizosphere of cotton plants (previously seed
dressed with fungicides; Vitavax Captan and
Topsih M70), were obtained during plate counting.
These isolates were investigated for their antag-
onistic efficiency against the two pathogenic
fungi Rhizoctonia solani and Sclerotium rolfsii,

in vitro, according to Johanson et al. (1960).

The pathogens Rhizoctonia solani and
Sclerotium rolfsii as well as the fungicides
Vitavax Captan and Topsin M 70 were obtained from
Plant Pathology _Institute Agric. Res. Center,
Giza.

Antagonistic bacteria:

Bacterial isolates obtained frcm the plates
of total microbial count, on soil extract agar
medium, were purified on the same medium and were
used for studying their antagonistic efficiency
against the pathogenic fungi R. solani and
Scl. rolfsii The study of the antagonism was
carried out as follows:

One streak was made, from 24 hrs. active
culture of each bacterial isolate, near the
periphery of petri-dishes Plates were incubated
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for 2 days at 30%C. Then, standard discs (6 mm
diameter) of R.solani or Scl.rolfsii were transf-
erred each to the middle of petri-dishes. Plates
were reincubated and examined daily for antago-

nism. After 48 hrs from the pathogen inoculation,
plates were examined for the presence or absence
of inhibition =zone and the width of the inhibi-
tion zone was measured in the four rgplicates and
the mean was recorded.

The highly antagonistic bactrial isolates were
reinvestigated, as mentioned before, for confir-
mation and screening to obtain the most potent
antagonists against each of the two pathogens
R.solani and Sclerotium rolfsii. The bacterial

isolates which proved to be potent antagonists

against the two pathogens were kept in the refri-
gerator for preliminary identification and for
using the most potent antagonists in further
experiments concerned with their tolerance to

different concentrations of the fungicides.

3- Antagonistic Actinomycetes:

Actinomycetes isolates obtaied from colonies

which appeared on plates of Jjensen's agar medium
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during actinomycetes count were purified actinom-
ycete 1isolates against R.solani and Scl.rolfsii
was carried out on soil extract agar medium
plates as follows:

One streak of 6 days old conidia was made
near the periphery of petri-dishes. After 3 days
iné%ation at 30oC standard dises of the growth of
R.solani or Scl.rolfsii were transferred each to
the middle of the petri-dishes containing the
actinomycete isolates (3-4 cm. far from the anta-
gonist). The plates were reincubated and examined
daily for antagonism. After 48 hrs. from the
pathogen inoculation, plates were examined for
the presence or absence of inhibition 2zone and
the width of the inibition zone was estimated in
the replicates and the average was recorded. The
potent actinomycete antagonists were reinvesti-
gated for confirmation and selecting the most
potent antagonists against both pathogens to
be used in further experiments concerend with

their tolerence to fungicides. The appearance of
the growth and microscopic examination of smears
were helpful in the preliminary identification of
the potent antagonists.
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In all the tests of the antagonism, the
microbial isolates which showed clear zone of
inhibition were considered as antagonistic isol-
ates against the investigated pathogen. According
to the width of the inhibition zone, antagonists
were grouped into the following categories.

1- Weak antagonists, where the width of the
inhibition zone was less than S5mm.

Z2- Moderate antagonists, where the width of the
inhibition zone was from 5-15 mm.

3- Potent antagonists, where the width of inhib-
ition was more than 15 mm.

Any test for antagonism was made in four
replicates.

Effect of fungicides on the most potent antagon-

istic bacteria and actinomycetes:

Soil extract agar medium was prepared (100
ml. portions in 250 ml. Erlenmeyer flasks).
Different concentrations of each fungicide were
added each to the autoclaved and cooled (450C)
medium, to make the desired concentrations to be
tested. One m}. portions of the suitable dilut-
ions of bacteria or actinomycetes conidia were
added each to sterile.Petri-dishes before pouring
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the melted medium. After solidification, plates
were incubated at 300C for 5 days.

- Four replicates were made for every treatment
. The percentage of inhibition (inhibition
index) was calculated according to the following
formula:

Inhibiton Index =
Mean number of colonies of control - Mean number
of colonies of treatment

Mean number of colonies of control
RESULTS AND DISCUSSION
Antagonistic Bacteria:

1- Bacterial antagonists against R.solani and

Scl.rolfsii:

Data in Table (1) indicate that out of 722
bacterial isolates investigated, 160 isolates
antagonized R.solani. Regarding the efficiency of
the antagonists, against R.solani, 83 isolates
were found to be weak antagonists, 43 isolates

were moderate and 34 isolates were potent
antagonists.
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Table (2) indicates that out of 722 bacte-
rial isolates investigated, 171 isolates antagno-

nized Scl.rolfsii. Out of these antagonists, 66

isolates were weak, 51 isolates moderate and 54
isolates proved to be efficient antasonists.

The preliminary identification showed that
most of the potent antagonists belonged to genera
Pseudomonas and Bacillus.

The production of antibicetic substances,
effective against the so0il borne pathogens, by
members of the genus Pseudomonas was demonstated
by Naim and Husein (1958); Teliz-Ortiz and
Berkholder (1960); Roa and Roa (1966); and
Shklyar and Mansurova (1968) and El-Said (1976).

Naim and Husein (1958); Roa and Roa (1966);
Vlakhov (1968); Broadbent and Baker (1969);
Broadbent and Waterworth (1971); Aly (1974);
El-Goorani et al. (1976); Mahmoud et al. (1980);
Sirry et al. (1981) and Neweigy _et al. (1982),
found that Bacillus sp. isolates, from soil,
antagonised the rootrot pathogens. The effect of
Bacillus sp. isolates may be
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due to the production of antibiotics by these
isolates. Olsen (1965) and Roa and Roa (1966)
reported that members of the genus Bacillu§
produce antibiotics in soil. So; Bacillus
isolates may inhibit=‘ the pathogens in vitro by
antibioties production.

The results also show that inspite of the seed
dressing with fungicide, microbial antagonists
were still present in the rhizosphere of cotton
plants ( Giza 70 ), indicating that chemical
control did not abolish the biologic21 control.
However, after 7 days from sowing, the period of
maximal toxiecity of fungicide on so0il microor-
ganisms (Neweigy é& al., 1982 b), showed more
severe effect on the percentage of antagonists.
Antagonistic actinomyectes:

Actinomycetes were grouped according to the
colour of their secretions in the medium. This
wag done to find out which actinomycete colour
groups show more antagonism against the root-rot
pathog=ns . nance the prevailing of such colour
grours wWhich proved to be efficirent antagonists,
in the so0il samples may be taket: as indication
for the richness of these samples in the
actinemyce+e antagonists.
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1- Actinomycete antagonists against R.solani:
Data in Table (3) indiczte that out of 637
actinomoycete isolates investigated, 281 isolates

showed antagonism against R.solani. The actinom-
ycete antagonists consisted of 81 weak isolates,
78 moderate and 122 isolates proved to be potent

antagonists.

In case of the non-coloured actinomycetes,
the percentage of isolates which showed antago-~
nism against R.solani was 40%, but most of the
coloured actinomycetes showed higher percentages
of antagonists.

Concerning the efficiency of the antagoni-
sts, 25.5% of the non-coloured antagonists proved
to be potent antagonists. In case of the coloured
actinomybetes the percentages of potent antagon-
ists almost were higher than that of the
non-coloured.

The majority of, the violet antagonists
(86.9%), yellow antagonists (80%) and orange ant-
agonists (66.7%) were potent antagonists. On the
other hand, the pcorest coloured antagonists were
the blue and dark brown actinomycete isolates.
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Date in Table (4) indicates that out of 627
actinomycetes isolates investigated, 279 isolates

antagonized Scl.rolfsii. The antagonists were

found to be 87 week, 93 moderate and 99 potent

antagonistic isolates.

In case of the non-coloured actinomycetes,
the percentage of isolates which antagonized
Sci.rolfsii was 41,7%, but some coloured actino-
my cetes showed higher percentages of antagonis-
ts. However, the percentages of antagonists were
80% of the yellow, 64% of the brown and 53.8% of
the grey actinomycetes. The other coloured iso-
lates gave approximately e&él or lower percenta-

ges of antagonists.

Concerning the efficiency of the antagonis-

ts against Scl.rolfsii, it was found that 32.70%

of the non-coloured antagonists were potent in

antgonizing Scl.rolfsii. However, some coloured

actinomy cetes showed higher percentages of the
potent antagonists among their respective groups
It was found that 57.3% of the grey antagonists
52% of the violet; 43.5% of the brown antagonis-
ts
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were potent in antagonizing Scl.rolfsii. On the

other hand, the blue and orange actionmycetes
antagonists did not include ény potent antagon-

i1st against Scl.rolfsii.

The preliminary identification showed that
the potent antagonistic actinomycete isolates be-

longed to genus Streptomyces. This is in agreem-

ent with kurylowicz (1972)who reported that mo-
re than 98% of the actinomycetes antibiotics are

produced by members of the genus Streptomyces.In

addition, many earlier investigators found that

Streptomyces isolates antagonized the root-rot

pathogens (Stevensan, 1956; Shklyar and Mansuro-
., 1968; Broadbent and Baker,b1969:Broadbent and

Waterworth, 1971; Sirry etal., 1981 and Neweigy
et al., (1982).

va

The results also showed that, the treatment of
sowin
" seeds with fungicides before/df% not abolish

the antagonistic actinomycetes in the rhizosph-

ere of the cotton plants.

The aim of grouping actinomycete isolates on

¢ the basis of the colour of their pigmented secr-
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etions to find out whether the abundanese of
certain colour groups could be taken as indica-
tor for the richness in the antagonistic potency
was fulfilled. The abundance of actinomycete
groups which produced yellow, violet and brown
pigments could be considered as indication - for
richness in the actinomycetes antagonistic pote-
ncy . These actinomycete colour groups showed hi-
gher percentages of antagonists among their res-
pective colour groups. Also, high percentages of
these antagonists were found to be potent antag-

onists.

Table (5) show that out of the 5 bacterial
antagonists, 3 isolates were very sensitive to
Vitavax Captan and were completely inhibited at
5 ppm of the chemjcal. The fourth isolate was in
hibited at 50 ppm. while the fifth isolate (Bac-
illus sp.) highly tolerated the toxicant and

10,000 ppm could not cause complete inhibition.
On the other hand, Topsin M70 showed lower
toxicity to the tested antagonists.The strains
which were very sensitive to Vitavax Captan tol-

erated moderate or high concentrations of Topsin
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Table (5:): Effect of the fungicides Vitavex Captan and Topain /U
on the most potent antagonistic (Pseudomonus sp. &aad
Bagillus sp.)dsolates.

Inhibition Index

Preatwent Bacillus Pswudomonas Bacillus Pseudomonas Bacillus

Bp. 8P. Bp. Bp. 8p.
{27 (37
(x) Vitavax Captan (4) (S)
5 ppm 100 100 62.73 00,00 100
50 ppm 100 100 68.32 100 100
100 ppm 100 100 69.87 100 100
200 ppm 100 100 78.26 100 100
300 ppm 100 100 78.88 100 100
400 ppam 100 100 80.74 100 100
500 ppm 100 100 81.98 100 100
1000 ppm 100 100 82.29 100 100
5000 ppm 100 100 84.78 100 100
10,000 ppm 100 100 90.99 100 100
Topsin M 70 -
5 ppm 32.55 42.10 50,62 T.14 30.33
50 " 44.18 56.14 72.5 9.99 80.42
100 " 48.83 64.91 67.5 10.28 ' 80,82
200 * 53.48 70.17 70. 25.55 100
300 " 56.97 78.94 T1.25 2G.41 100
400 » 63.95 91,22 T72.99 34.07 100
500 " 69.76 100 100 44 .44 100
1000 " T4.41 100 100 8l.40 100
5000 " 84 .42 100 100 100 100
10,000 " 100 100 100 100 100
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M70. It is worthy to mention that the bacterial
antagonist Bacillus sp.(3) which tolerated high

concentrations of Vitavax Captan,tolerated only

moderate concentrations of Topsin M70.

Results show that the potent antagonists be-
longing to the same genus differed in their tol-
erence to the same fungicide, and the same bact-
erial isolate differed in{ls sensitivity to diff-
erent fungicides. It seems that the effect of the
fungicide agains£ certain microorganism 1is corr-
elated with the chemical composition of the fun-
gicide and the sensitivity of the organisn which
may be correlated with the rate of uptake of the
fungicide by the microorganism. The higher the
rate of the fungicide uptake the higher the sen-

sitivity of the microorganism (Mathrg¢ 1968).

Effect of fungicides on the potent actiomyc-

Vitavax Captan was more harmful than Topsin
M70 on the growth of antagonistic actinomy cetes.
Actinomy cete isolates giving the same pigment,
differed in their sensitivity to the same fungi-

cide (Table 6).

Generally, It is concluded that, fungicides
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differed in their toxicity towards the investig-
ated potent antagonistic microbial isolates.
However, Vitavax Captan almost showed more toxic
effect than Topsin M70. This result is in agree-
ment with earlier results obtained by the authors
on the effect of these fungicides on the differ-
ent groups of microorganisms (Neweigy et al., 1982
b ). Also, earlier results by the authors showed
that Vitavax Captan was more toxic to the root-

rot pathogens than Topsin M70(Neweigy et al., 1982

c). So, it is recommended to search for fungici-
des having selective high toxicity to the patho-
gens with the least toxicity to the potent anta-
gonists. Such condition will give chance for the
potent antagonists (biological control) to play
a role supporting the chemical control.

In this study, the investigators gave only
a touch on the sensitivity of the potent antago-
nists to different fungicides. This was carried
out to through the light on this important topic
which is concerned with the effect of chemical
control on the antagonists responsible for biol-

ogical control.
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