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ABSTRACT

The comparison between the effects of the used different media (PDA,
Czapek-Dox agar, malt extract agar and soil extract agar) in growing both
parasitic fungi (Rhizoctonia solani, Fusarium oxysporum F. sp. cucumerinum
and Sclerotinina sclerotiorum and the antagonistic fungi (Trichoderma
harzianum, Gliocladium roseum and G. virens) showed that the available
media for growing the antagonistic fungus T. harzianum in the presence of
the pathogen R. solani were respectively molt extract agar followed by
P.D.A., while the opposite results for growing the pathogenic fungus R. salani
in the presence of T. harzianum was soil extract agar followed by Czapek-
Dox agar.

Also, we found that the available media for growing the antagonistic
fungus T. harzianum in the presence of the pathogen F. oxysporum were
Czapek-Dox agar followed by soil extract agar, P.D.A. and malt extract agatr,
respectively. While \the best media for growing the same antagonistic fungus
T. harzianum in the presence of S. sclerotiorum were soil extract agar,
Czapek-Dox agar, P.D.A. and malt extract agar media, respectively. In case
of the antagonist G. virens with the R. solani, we found that the available
media for the best growth was the P.D.A., while the other three media type
gave negative growth for G. virens and positive growth for R. solani. Also,
the whole media were available for growing the antagonist G. virens in the
presence of the pathogen F. oxysporum cucamerinum but the P.D.A. was the
best between all media for growing the two fungi, while the best media for
growing the same antagonistic fungus in the presence of the pathogen S.
sclerotiorum were malt extract agar and soil extract agar followed by P.D.A.
and Czapek-Dox agar media. In the presence of Gliocladium roseum with the
three pathogenic fungi (R. solani, F. oxysporum F. sp. cucumerinum and S.
sclerotiorum), all media gave less growth (decreased) for the antagonistic
fungus G. roseum and positive growth (increased) all pathogenic fungi.
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INTRODUCTION

The number of scientific articles on biological control that have
appeared in recent years reflects a strong wave on interest in the
development of economical pest control methods which promise to reduce
the intensity of chemical pesticide usage. Most of these works explore the
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general principles and practices of this subject and a few concentrated on
microorganisms as a biological agents. Among the microorganisms, some
bacteria in particular exert controlling influences on other organisms in
nature.

It is obvious that in harnessing organisms as a biological advantage in
that fieldy their propagules can be raised in huge numbers in artificial media
to produce suspensions which can be applied in green house and in the field.
Therefore, the aim of our research is to compare the effect of different media
on growing both parasitic fungi (Rhizoctonia solani, Fusarium oxysporum F.
sp. cucumerinum and Sclerotinia sclerotiorum) and three antagonism fungi
(Trichoderma harzianum, Gliocladium virens and G. roseum).

The effects of tap water, soil extract and potato dextrose agar on
growth and interactions of S. sclerotiorum, Botrytis cinerea and R. solani and
their antagonists Coniothyrium minitans and G. roseum were studied by
Whipps and Magon (1987), they found that the different media had
significant effects on growth rates of all fungi, but PDA, did not always give
maximum growth, also antibiotic production by the antagonistic fungi
depended on the type of the used medium.

Also, Whipps (1987) regarded that the same media had significant
effects on the growth rates of R. solani, F. oxysporum and T. harzianum and
on the production of volatile or non-volatile antibiotic compounds and on the
hyphal interactions, while Wu et al. (1986) stated that T. harzianum was most
strongly on PDA plates, and sterilized soils among different isolates of
Trichoderma spp. Di-Ercole (1984) found that the T. harzianum gave
complete covering on the pathogen R. solani on PDA, while Phillips-Ajl
(1989) found that the mycelial growth of S. sclerotiorum was reduced by G.
vernes, T. harzianum, Coniothyrium mintans and was slightly inhibited by G.
roseun on PDA. Benhamou and Chet (1993), Xu et al. (1993), Singh (1991),
Xu and Li (1993) and Hader et al. (1979), reported that the isolates of T.
harzianum inhibited the hyphal growth of R. solani, F. oxysporum, F. sp.
cucumerinum and S. sclerotiorum. While, Di-pietro et al. (1993), Tu (1980),
Hyeong and Kim (1987) and Sreenivasprasad and Manibbushanrao (1990)
found that G. virens is a destructive mycoparasite of R. solani, S.
sclerotiorum and F. oxysporum F. sp. cucumerinum.

Burges et al. (1997) regarded that incubation of Botrytis cinerea on
PDA amended with culture filtrates of G. roseum gave no significant growth
reduction.

MATERIALS AND METHODS

Evaluation of the antagonistic potential of Trichoderma harzianum,
Gliocladium roseum and G. virens to Rhizoctonia solani, Fusarium
oxysporum and Sclerotinia sclerotiorum were studied. All the isolates of
pathogenic fungi except F. oxysporum F. sp cucumerinum were isolated
from damping-off diseased seedlings of cucumber, cowpea and bean.
Identification of fungal isolates for species level was done according to
Gilman (1957) and Barnett and Hunter (1972). Pure cultures of F. oxysporum
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F. sp cucumerinum and T. harzianum were obtained from Institute of Plant
Pathology Research (A.R.C.), Cairo, while culture of G. virens and G.
roseum were obtained from Institute of Plant Protection, Researchers,
Budapest, Hungary. Dauol culture system of growing all fungi on agar
medium were evaluated on potato dextrose agar media (PDA), malt extract
agar (MEA), soil extract agar (SEA) and Czapek-Dox agar media (CzDA).
Soil extract agar was supplemented with 1 g NaNOs and 10 g glucose per
liter of medium. A 9 cm petri dish each containing 15 ml of the different
media was inoculated with P.D.A. mycelial discs (5 mm diameter) of both
fungi antagonistic and pathogenic fungi. The fungus discs were placed
opposite to other and relatively closed to periphery of the plates (Johnson et
al., 1953).

Control treatments were carried out by placing mycelial discs of
pathogenic fungi alone. Four replicates of plates were carried out for each
treatment. All the inoculated plates were incubated at 25°C for 6 days.

RESULTS AND DISCUSSION

The results of comparing the effect of the used media in growing both
parasitic and antagonistic fungi showed that the best medium for having best
growth of the antagonist T. harzianum with the pathogen R. solani was the
malt extract agar giving 54 mm diameter average of the growing zones of T.
harzianum, while the R. solani zone growth average was 36 mm on the same
medium with the same antagonist. The second class of growth level of both
T. harzianum and R. solani happened on P.D.A. medium, the average colony
diameter of T. harzianum was 48 mm and 42.0 mm for the R. solani. The
third growth level of the two tested fungi from growing on Czapek-Dox agar
medium gave 36.0 mm diameter average for T. harzianum grown colonies,
while it was 54.0 mm for colonies diameter average of R. solani. The least
effective medium was the soil extract agar giving 33.0 mm colony diameter
for T. harzianum and 57.0 mm colony diameter average for R. solani.

From these results we find that the available media for growing the
antagonistic fungus T. harzianum in the presence of the pathogen R. solani
were malt extract agar followed by P.D.A. medium, while the opposite results
for growing the pathogenic fungus R. solani in the presence of the antagonist
T. harzianum was the soil extract agar followed by Czapek-Dox agar
medium, results are shown in Table (1).

We found in the same table that these result agree with Whipps and
Magon (1987) who reported that the PDA is not always the best medium for
giving the maximum growth for T. harzianum, while Wu et al. (1986) stated
that growing the T. harzianum on the PDA gives strong growth in the
presence of R. solani. The maximum growth of the antagonist G. virens with
the pathogen R. solani was the PDA medium giving 45.0 mm colony
diameter average for both G. virens and R. solani. While, the other three
media types the malt extract agar, the Czapek-Dox agar and the soil extract
agar gave less growth for G. verens and positive growth for R. solani giving
(36.0 and 54.0 mm), (33.0 and 57.0mm) and (30.0 and 60.0 mm) diameter
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averages, respectively. These results are in agreement with Whipps (1987)
who reported that significant growth of G. virens was obtained from growing
on PDA better than tap water or soil extract.

The third treatment of growing the antagonist G. roseum and the
pathogen R. solani on the four media types show the all media gave less
growth for the antagonist G. roseum, while it increased the growth of the
pathogen R. solani to be superior, the obtained growth diameter of colonies
averages of both G. roseum as antagonist and R. solani as pathogens were
(27.0 and 63.0 mm) on the malt extract agar, (24.0 and 66.0 mm) on PDA,
(12.0 and 78.0 mm) on soil extract agar and (9.0 and 81 mm) on Czapek-
Dox agar, respectively, all these results are mentioned in Table (1) and Fig.
(1). Such result are given by Phillips (1989) who stated that growing G.
roseum on PDA slightly inhibited the growth in presence of R. solani.

Table 1. Growth of antagonistic fungi and Rhizoctonia solani on
different fungi.

PDA MFA SEA Czapek
R. solani 42 36 57 54
T. harzianum 48 54 33 36
R. solani 45 54 60 57
Giliocladium virens 45 36 30 33
R. solani 66 63 78 81
Giliocladium roseum 24 27 12 9
L.S.D. 5% 2.93 2.69 2.53 1.58
3.41 2.04 1.49 2.01
OR. solani AT. harzianum ER. solani OG. virens
BR. solani B G. roseum

Growth

PDA MFA SEA Czapek

Fig. 1. Growth of antagonistic fungi and Rhizoctonia solani on different
fungi.

The available media for having the best growth of the antagonist T.
harzianum with the pathogen F. oxysporum sp. cucumerinum was the
Czapek-Dox agar medium giving 66.0 mm diameter average of the growing
zones of T. harzianum, while the F. oxysporum zones growth average was 24

824




J. Agric. Sci. Mansoura Univ., 25 (2), February, 2000.

mm on the same medium. The second growth level of both T. harzianum and
F. oxysporum happened on soil extract agar medium, the average colony
diameter of T. harzianum was 63.0 mm and 27.0 mm for the F. oxysporum
F. sp. cucumerinum. The third growth level was obtained from the two tested
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Growth and antagonistic effect of some solil borne on different types
of media incubated at 28c+ 2c for 6 days.

A=R. Solani (control) B=R. Solani+ T.harzianum
C+R.solani+ G.virens D=R.solani +G.roseum
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Growth and antagonistic effect of some solil borne on different types
of media incubated at 28c+ 2c for 6 days.

A= F.oxysporum f. Sp.Cucumerinum (control)

B= F.oxysporum f. Sp.Cucumerinum +T.harzianum

C= F.oxysporum f. Sp.Cucumerinum +G.virens

D= F.oxysporum f. Sp.Cucumerinum +G.roseum
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Growth and antagonistic effect of some solil borne on different types
of media incubated at 28c+ 2c for 6 days.

A= S.sclerotiorum (control)

B= S.sclerotiorum + T. harzianum

C= S.sclerotiorum + G. virens

D= S. sclerotiorum + G. roseum

fungi from growing on P.D.A. giving 62.0 mm diameter average of T.
harzianum grown colonies, while the colony diameter average of F.
oxysporum F. sp. cucumerinum was 18.0 mm. The least effective medium
on the growth of the two tested fungi was the malt extract agar giving 57 mm
colony diameter average in case of T. harzianum and 33.0 mm colony
diameter average for F. oxysporum.

From these results we find that the listing of the most available media
for growing the antagonistic fungus T. harzianum in the presence of the
pathogen F. oxysporum F. sp. cucumerinum were Czapek-Dox agar followed
by soil extract agar, P.D.A. and Malt extract agar, respectively (See Table 2).
It is obvious also in the same table that the best growth of the antagonist G.
virens with the pathogen F. oxysporum sp. Cucamerinum was the P.D.A.
giving 66.0 mm and 24.0 mm diameter average, respectively. While, the
other three media types, the Czapek-Dox agar, soil extract agar and malt
extract agar gave 63.0 mm diameter for growth G. virens and 27.0 mm for F.
oxysporum sp. cucamerinum on Czapek-Dox agar, 57.00 mm for G. virens
and 33.0 for F. oxysporum F. sp. cucamerinum on malt extract agar,
respectively. The third treatment of growing the antagonist G. rosenum and
the pathogen F. oxysporum F. sp. cucamerinum on the four media types
show that all media gave less growth for the antagonist G. roseum, while it
helped the growth of the pathogen F. oxysporum cucamerinum , the obtained
growth diameters of colonies averages of both G. roseum and F. oxysporum
F. sp. cucamerinum were 66.0 and 24.0 on malt extract agar (54.0 and 36.0
mm.) on Czapek-Dox agar, (51.0 and 39.0 mm) on P.D.A. and (48.0 and
42.0) on soil extract agar, respectively, all these results are mentioned in
Table (2) and Fig. (2). These results agree with Whipps (1987) who reported
that T. harzianum and G. virens gave good growth on PDA and on soail
extractm, while G. roseum gave less growth on the same media in the
presence of F. oxysporum.

Table 2. Growth of antagonistic fungi and Fusarium oxysporum on
different fungi.

PDA MFA SEA Czapek
F. oxysporum 18 24 33 27
T. harzianum 62 66 57 63
F. oxysporum 24 27 39 33
Giliocladium virens 66 63 51 57
F. oxysporum 51 54 66 48
Giliocladium roseum 39 36 24 42
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L.S.D. 5% 4.15 3.33 3.33 1.49
2.53 1.58 2.67 241

O F. oxysporum B T. harzianum BF. oxysporum OG. virens
B F. oxysporum G.roseum
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Fig. 2. Growth of antagonistic fungi and Fusarium oxysporum on
different fungi.

The best media for having the best growth of the antagonistic T.
harzianum with the pathogen S. sclerotiorum was soil extract agar medium
which gave 75.0 mm diameter average for the growing zones of T.
harzianum, while the S. sclerotiorum zones growth average was 15.0 mm.
The second class on growth of both T. harzianum and S. sclerotiorum
happened on Czapek-Dox agar, the average colony diameter of T.
harzianum was 63.0 mm and 27.0 mm for the S. sclerotiorum. The third class
growth level was obtained from these two tested fungi grown on P.D.A.
giving (57.0 and 33.0mm) colony diameters averages, respectively.

The least effective media on the growth of both T. harzianum and S.
sclerotiorum was the malt extract agar giving 51.0 mm and 39.0 mm colony
diameter averages, respectively. From these results we find that available
media for growing the antagonistic fungus T. harzianum in the presence of
the pathogen S. sclerotiorum were soil extract agar, Czapek-Dox agar,
P.D.A. and malt extract agar media, respectively. We find also that the best
growth of the antagonist G. virens with the pathogen S. sclerotiorum was the
soil extract agar and malt extract agar giving 57.0 and 33.0 mm colony
diameter averages for G. virens and S. sclerotiorum. While, the other two
media types the P.D.A. and Czapek-Dox agar gave 54.0 and 36.0 mm and
51.0 and 39.0 mm diameter averages for G. virens and S. sclerotiorum,
respectively. The third treatment of growing the antagonist G. roseum and
the pathogen S. sclerotiorum on four media types show that all gave
negative growth results for the antagonist G. roseum, while it helped the
growth of the pathogen S. sclerotiorum to be superior, the obtained growth
diameter averages of both G. virens as antagonist and S. sclerotiorum as
pathogens were (27.0 and 63.0 mm) on Czapek-Dox agar, (27.0 and 63.0
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mm) on malt extract agar (30.0 and 60.0 mm) on P.D.A. and (24.0 and

66.0mm) on soil extract agar, respectively (Table 3, Fig. 4).

Table 3. Growth of antagonistic fungi and Sclerotinia sclarum on
different fungi.

PDA MFA SEA Czapek
Sclerotinia sclarum 33 27 39 15
T. harzianum 57 63 51 75
Sclerotinia sclarum 36 39 33 33
Giliocladium virens 54 51 57 57
Sclerotinia sclarum 60 63 63 66
Giliocladium roseum 30 27 27 24
L.S.D. 5% 2.84 1.49 1.97 3.41

2.58 1.82 2.69 3.83

OsS. sclarum @T. harzianum BES. scalrum OG. virens
BS. sclarum BG. roseum

Growth

PDA MFA SEA Czapek

Fig. 3. Growth of antagonistic fungi and Sclerotinia sclerum on
different fungi.

Such results are in agreement with Phillis-Ajl (1989) who found that
the mycelial growth of S. sclerotiorum was reduced by T. harzianum, G.
virens and less inhibited by G. roseum.

Finally, we state that the majority of results obtained from this work
agree with those given by Whipps (1987) to volitile and non-volitile antibiotic
compound by T. harzianum and G. virens and hyphal interaction in presence
of R. solani, F. oxysporum F. sp. cucumerinum had significant effect, also
Whipps and Magan (1989) who mentioned that the antibiotic production
depended on the media types.

830



J. Agric. Sci. Mansoura Univ., 25 (2), February, 2000.

REFERENCES

Barnett, H.L. and B.B. Hunter (1972). Illustrated Genera of Imperfect Fungi.
Burgess Publishing Co., Ministry , U.S.A.

Benhamou, N. and I. Chet (1993). Hyphal interaction between Trichoderma
harzianum and Rhizoctonia solani ulterastructure and gold
cytochemistery of mycoparasitic process. Phytopathology, 83:1062-
1071.

Broadbent, P.; K.F. Baker and Y. Waterworth (1971). Bacteria and
actinomyces antagonistic to fungal root pathogen in Australian soil.
Aust. J. Biol. Sci., 24:925-944.

Burgess, D.R.; T. Bretag and P.J. Keane (1997). Biocontrol of seed borne
Botrytis cinerea in Chich pea with Gliocladium roseum. Plant
Pathology, 46:298-305.

D-Ercole, N.; M. Sportelli and P. Nipoti (1984). Different types of antagonism
of Trichoderma sp. towards plant pathogenic soil fungi. In Formatore -
Fitoptologico, 1984, 34(11):43-47.

Di-Pietro, A.; M. Lorito; C.K. Llayes; R.M. Broadway and G.E. Harman
(1993). Endochitinase  from  Gliocladium  virens. Isolation
characterization and synergistic antifungal activity in combination with
gliotoxin. Phytopathology, 83:308-313.

Gilman, J.C. (1957). A Manual of Soil Fungi. 2nd Ed. lowa State Univ. Press.
Ames, 450 pp.

Hadar, Y.; I. Chet and Y. Henis (1979). Biological control of Rhizoctonia
solani damping-off with wheat bran culture of Trichoderma harzianum.
Phytopathology, 69:64-68.

Hyeong, J.J. and H.K. Kim (1987). Isolation, identification and antagonisms
of rizospheric antagonists to cucumber wilt pathogen Fusarium
oxysporom F. sp. cucumerinum. Owen Korean J. Plant Pathol.,
31(3):187-197.

Johnsun, S.P. (1953). Some factors in the control of the southern blight
organism Sclerotinia rolfsii. Phytopathology, 43:363-368.

Phillips-AJI (1989). Fungi associated with sclerotia of Sclerotinia sclerotiorum
in south Africa and their effects on the pathogen. Phytophylactica,
21(2):135-139.

Singh, D. (1991). Biocontrol of Sclerotinia sclerotiorum by Trichoderma
harzianum. Trop. Post Manage., 37(4):378-379.

Sreenivasaprasad and Manibbushanrao (1990). Antagonistic potential of
Gliocladium virens and Trichoderma longibrachiatum. Z. Pflanzenkr
Pflanzenchutz, 97(6):570-579.

Tu, J.C. (1980). Gliocladium virens a destructive mycoparasite of Sclerotinia
sclerotiorum. Phytopathology, 70:670-674.

Tu, J.C. and V. Vartaja (1981). The effect of hyperparasitic Gliocladium
virens on Rhizoctonia solani and Rhizoctonia root rot of white beans.
Can. J. Bot., 59:22-27.

831



El-Sheshtaei, M. et al.

Whipps, J.M. (1987). Effect of media on growth and interaction between
arange of soil-borne glasshous pathogen and antagonistic fungi. New
Phytologist, 107(1):127-142.

Whipps, J.M. and N. Magan (1987). Effect of nutrient status and water
potential of media on fungal growth and antagonist-pathogen
interactions. Bulletin OEPP, 17(4):581-591.

Wu W.S.; S.D. Liu; Y.C. Chang and J. Tschen (1986). Hyperparasitic
relationships between antagonists and Rhizoctonia solani. Plant
Protection Bulletin Taiwan, 28(1):91-100.

Xu, T.; J.P. Zhong and D.B. Li (1993). Antagonism of Trichoderma
harzianum T82 and Trichoderma sp. NF9 against soil borne fungus
pathogen. Acta Phytopathologica Siaica, 23(1):63-67.

Aol il phd ey cp sl Al e Ldial) clind) (e A8lEA Jaladf il
*dra Jada daas = o dad) b o el - * g glEA)) deaa

3 suaial) daaly - Aol A0S - i) Gl pal auid ¥

0 = ) - cladl) () yal agaa - Ao 30 &igandl S e

Czapek-Dox agar, Potato 4w Jie ddbisall ciliull any aladiu) ) 5o G 45518l
il yhdll o alzill 3 alls e dextrose agar, soil extract agar, Malt extract agar
Gliocladium s a038 sSils 5 Trichoderma harzianum a3t )i ta L2 5<s 55 Jia sabaall
Y e LS g 50 i Al 8 A8 kil wm GLroseum aso a8 sla s verens
Fusarium oxysporum F. sp. asimlSsS ajsms 0uS5l a1l 3585 Rhizoctonia solani
il canca o Gum Janall g y1s cans @3 Sclerotinia sclerotiorurm Cucamerinum
Sl T harzianum sbaell jhill g mad )y dexdiuall i) deadl o Legle: Jeaniall
el e =15 P.DLA, A Leas Gl gl paldius 250 2 R, solani gaeadl kil a5a
A Al paliie 5y dlliS ) (a jaddl Hhaill Lgle sy Al & Czapek-Dox 4w cuils
Fusarium o= el ,hill aal s 85 T. harzianum sbadl Hhall o buall saill (o Juzail
Soil extract » Czapek-Dox agar 4w # oxysporum F. sp. Cucamerinum
oedi sl gl Juzdl il 815 00 53 e Malt extract agar o5 P.D.A. &5 agar
~ Soil extract agar 4w <SS, sclerotiorum  asedl kil aal g 8 sladl Ll
OMalt extract agar & Czapek-Dox agar

il Junil @ilS R, solani gaseall Jhill e G, viren bl kil o) Als 8
Aeadiuall (5 AY) Gl EOEN oSy PLDLA, Ads o damdl Ay dlad) il gal e Sl
G. virens suadl kil e Juadl da ) sei R, sOlani g el shall of o Jil il cld cails
Fusarium oxysporum F. sp. (a«all jhill xa G. virens dbcaall yhdll aal ¢ die oSl
ol S 5 il da oy Slcaddl il iy prasd desdind) il JS i aa 5 Cucamerinum
el sl ae dlcaall phaill (i aa) g8 vie Gl Juadl cilS iy PLDLA. daw (b Sl ol
sP.D.A. 4w as Soil extract agar, Malt extract agar “w .+ S. sclerotiorum
0Czapek

288 HSA) ALl A jaall <l ylad BN & G. roseum ladl Hladll aal g dlla d Ll
0abaall Lkl (e (i peall yhail) sail Jundl 55 i) maen O 225

832



	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	REFERENCES
	محمد الششتاوى * - أمين على مصطفى المغربى** - محمد محمد مسعد*


