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ABSTRACT

Trichoderma  harzianum, Gliocladium virens, Pseudomonas
fluorescens, Bacillus subtilis and Actinomycete isolate which proved to have
substantial effect against the soil bornee pathogens causing wilt and root-rot
discases of tomato and pepper plants. Under greenhouse conditions results
showed that significant” reduction in post-emergence damping-off and
diseasc index of tomato plants caused by Fusarium oxysporwm {. sp.
lycopersici and Rhizoctonia solani were achieved by the application of the
tested selected antagonists. Similar levels of protection of pepper plants
against Fusarium solani, R. solani and Pythium aphanidermatum were
achieved by the selected tested antagonists. However, T. harizianum and G,
virens were the best antagonists among the tested bioagents.

INTRODUCTION

Non-fungicidal applications for plant fungal diseases is one of the
major objectives of the plant pathologists all over the world for avoiding
hazardous of using chemicals.

Biological control of plant diseases has gained the increasing interest
in the last two decades (Lumsden ef al., 1992; Benhamou and Chet, 1996
and Khalifa, 1997). ‘

Many bacterial and fungal antagonists were found to have substantial
effect against many soil-bornee pathogens (Papavizas, 1985, Park er ol
1991; Shahida er al., 1991; Phae et al., 1992; Saracchi ef al., 1992; Wolk
and Sorkar, 1994; Benhamou ef a/., 1996 and Khalifa and Liddell, 1996).

The target of the present work is to study the effect of certain
biocontrol agents on some soil bornee pathogens causing wilt, root-.ot and
damping-off of both tomato and pepper plants.

MATERIALS AND METHODS
Serious soil-bornee pathogens i.e., Fusarium oxysporum f. sp.
lycopersici,  Rhizoctonia  solani, Fusarium solani and Pythium
aphanidermarum which were isolated from diseased tomato and pepper
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plants collected from different Deita Governorates at different stages of
growth curing 1995-1996 seasons by Hammoud (2000).

The biocontrol agents used in the present work, i.c., Baci{lus subtilis,
“seudomonas fluorescens, Actinomycetes sp., Trichoderma harzianum and
Gliocladium  virens were originally isolated from healthy root and
rhizosphere of tomato and pepper plants by El-Kazzaz ef a/. (2001).

I Greenhouse experiments:

The effect of the most effective bacterial isolates for controlling root-
rot disease incidence of tomato and pepper seedlings was studied in non-
sterilized soil 1n pots.

Preparation of bacterial inoculum and infesting soil:

Inocula of the antagonistic isolates were prepared by growing them
on nutrient broth media for B. subtilis or on King's broth media for P.
fluorescens or starch nitrate medium for Actinomyceres sp. in conical flasks
(500 ml) at 28°C for 5 and 10 days, respectively using shakmb incubator
(100 rpm). Cell suspension was dllutcd and adjusted to 10° C¥U/ml of B.
subtilis and P, fluorescens or 107 propagules of Actinomycetes sp. Soil was
infested with each of the antagonistic bacterial isolates or Acrinomycetes sp.
at time of planting with the specific concentration.

The different antagonistic fungi were grown on wheat bran medium
(Llad er al., 1980). Autoclaved bottles contain 200 g of the medium. were
noculated with 6 mm diameter agar disks of each of the tested antagonistic
fungal isolates and incubated for 15 days at 28°C with each of the »iotic
fungal isolates on the day of planting at the rate of 3% of soil weight for T
harzianum and 2% of soil weight for G. virens. Infested soil treated with
benomyle was used for comparison, while untreated soil was usea as a
check. All in-vivo experiments were conducted inside the greenhouse of
Dept. of Agric., Botany, Facuity of Agriculture, Kafr El-Sheikh, Tanta
University.

Statistical analysis :

Complete randomized design was applied to laboratory and
greenhouse experiments. Data were subjected to analysis of variance
according to Duncan (1955) using the computer program (IRRISTAT).

RESULTS AND DISCUSSION
The in vivo experiments:
All the tested biocontrol agents i.e., T. harzianum, G. virens, P.
fluorescens, B. subtilis and an Actinomycete sp. significantly reduced
damping-off, wilt and root-rot of tomato caused by F. oxysporum f. sp.
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lycopersici and R. solani (Tables 1 and 2) or pepper plants caused by F.
solani, R. solani and P. aphanidermatum (Tables 3, 4 and 5) under
greenhouse conditions during 1997 and 1998 growing seasons. It is clear
from the obtained resyits that the tested antagonists had significant effect in
protecting tomato and pepper plants against each of the studied pathogens.
It was found by many investigators that among 20 genera of bacteria,
different Bacillus spp., Pseudomonas spp. and Streptomyces spp. were
widely used as biocontrol agents of soil-borne pathogens (Cook and Baker,
1983 and Yuen er al., 1985). However, B. subtilis and P. fluorescens in
particular appear to be the most effective biocontrol agents for its ability to
control some soil-borne fungi and bacteria causing plant diseases (Dhed: ef
al.. 1990: Alabouvette, 1990; Phae er al., 1992; Dormann, 1993 and
Mansour, 1997).

Table (1): Effect of different biocontrol agents on damping-off and root-rot
diseases of tomato plants caused by Fusarium oxysporum f. sp.
Iveopersici under greenhouse conditions during 1997 and 1998

seasons. L
Effect of different biocontrol agents on disease incidence during
Treatments 1997 season 1998 season
. % post % post
emergencely, o ¢ rot D_isease eMErgencely, b .+ rot D_iseasc
damping- index ) damping- index
off off
Jrichoderma 19.11ab | 31.33b | 21.77b | 16332 | 33.00b | 1993 a
arzighum
Gliocladium virens | 2055ab | 3744c | 2233b | 22.15b | 3566b | 24.63b
Pseudomonas 2389b | 48.44d | 2644c | 27.72¢ | 51.55¢ | 3033¢
Jluorescens
Bacillus subtilis 2333b § 5133d | 2633¢c | 3088¢c | 5544d | 3333d
Actinomycete sp. 24.311b | 48.11d | 25.00¢ 30.11c | 4800c¢ 3098¢
Benomyle 13.33a | 27.66a | 16.66a | 16.66a | 2566a | 18§91 a
Controt 60.00 c 78.88¢e | 63.33d 57.51d | 80.00¢ 68.66 ¢

Means followed by a common letter in the same column are not significantly different at
the 5% level.

Level of protection achieved was compared with those obtaired by
the application of the recommended dose of the fungicide be: .myle.
dowever, T harzianum and G. virens were more effective than the other
tested antagonists and gave protection against the tested soil-bornee
pathogens more or less to those obtained by benomyl. Numerous fungi, have
been documented as effective antagonists against several important soil-
borne pathogens. It has been reported that 7 harzianum and G virens
showed strong antagonistic activity to F. oxysporum f. sp. Iycopersici an<



¢ - ElKazzaz, MK, et al.

Phytophthora cinnamomi by mycoparasitism and over grew the pathogens
(Cipriano et al., 1989 and Chambers and Scott, 1995).

Table {2): Effect of different biocontrol agents on damping-off and
root-rot diseases of tomato plants caused by Rhizoctonia
solani under greenhouse conditions during 1997 and 1998

S€asO0ins.
Effect of different biocontrol agents on disease incidence during
Treatments 1997 season 1998 season
% post % post
emergence] , g Diseasc | emergence ) Discase
damping- % Root-rof index | damping- o Rootrof - T dex
oft off

f"f_c’?o"e”"a 2033 b 33.66a 2233 ab{ 19.33a| 39.66b] 22.66a
warzignum

Gliocladium virens | 21.66b] 39.13b] 2900c] 2447b| 4033 b| 26.55b

Pseudowmionas 2733¢| 5566c] 3033¢| 29.33¢| 4455¢ | 3044 ¢
uorescens

Bocillus subtilis 33.00d| 5533c| 3533d] 3033¢c| 5136d| 3322¢

Actinontycele sp. 3033 cd| 5891c | 39.00d] 33.33d | 55.44d| 37.66d

Benomyle 1533a] 29.00a)| 1833a| 1893a| 30.66a| 2033 a

Control 78.89¢| 95.88d] 85.18¢e] 7081 €| 88.66¢ | 70.00 ¢

Means followed by a common letter in the same column are not significantly different at the
5% level.

Table (3): Effect of different biocontrol agents on damping-off and root-rot
diseases of tomato plants caused by Fusarium solani under
greenhouse conditions during 1997 and 1998 seasons.

Effect of different bioconirol agents on disease incidence during

Treatments 1997 season 1998 season
% post _ % post
emergence Diseasc |emergence|, Disease
damping- % Rootrot] o dex damping- 7% Root-rot] ey
off off

Irichoderma 15.44 ab| 27.00a | 1633 a | 2092 | 3933 b | 22.00¢
harzianum :
Gliocladium virens 1598 ab} 33.33 b |19.77ab] 23.66 b | 40.33¢c | 2666 b
Pseudomonas 19.89¢ | 41.44¢ |2222b | 2755¢ | 51.444d | 3033 ¢
Sfluorescens
Bacillus subtilis 2233 ¢ 1 5544d[25.66b)30.00d|5133d1{3333¢
Actinomycete sp. 25.00c | 51.33d{ 30.33¢ | 28.77c | 55.44d | 33.33¢
Benomyle 13.92a]26.00a{1333a|1944a|3033a}2033a
Control 60.24d ]| 88.88¢ | 70.77d ] 62.58¢ | 80.65¢ | 65.33 d

Means followed by a common letter in the same column are not significantly different at the 594 level.
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The obtained results might be applied for controlling soil-borne
pathogens instead of the fungicide in the filed to avoid risks of using
chemicals. These results are in general agreed with those of Khalifa (1991);
Gamliei and'Katan (1993); Benhamou ez al. (1996); Khalifa and Liddell
(1996) and Haggag, 1998.

Table (4): Effect of different biocontrol agents on damping-off and root-rot
diseases of pepper plants caused by Rhizoctonia solani under
_greenhouse conditions during 1997 and 1998 seasons.

Treatments Effect of different bioconirol on discase incidence during
1997 scason 1998 season
% post Disease % post Discase
% Root-rot . nce | % Root-rot X
d:nmm-?ﬁ' index dmg-aﬂ' PN ndex
Trichoderma 20.66b | 33.66b | 2433b | 15332 | 3033a { 19.55a
1ArZIgniing
Gliociadium virens| 2333 b | 4444c | 30.33c¢c | 1966b | 3733b 1 2533 b
Pseudomonas 27.66¢ | 4855d | 33.66¢c | 2433¢ | 41.44¢ | 28.44 b
HOFescens

Bacillus subtilis 30.33c¢c | 55.66e | 33.33¢c ] 26.55 | 51.55df 3333¢
Actinomycete sp. 2533¢c § 51.44d | 30.33c | 24.66c | 48.44d | 60.66 be
Benomyle 15.66a | 27.13a | 1988a | 13.33a [ 2933a | 18.11a
Control 69.00d { 92.33f | 8533d | 67.88d ] 88.11e | 79.88d
Means followed by a commen letter in the same column are not significantly different at the 5% level.

Table (5): Effect of different biocontrol agents on damping-off and root-rot
diseases of pepper plants caused by Pythium aphanidermatum

under greenhouse conditions during 1997 and 1998 seasons.
Effect of different biocontrol ts on disease incidence during

Treatments 1997 season ] : 1998 season
%post | %Root-rot | Disease %post | % Root-rot | Disease
emergence index emergence index
damping-off| damping-off]
Trichoderma

) 1733a}3033a}2066a}]19.66b]37.55b|22.11a
harzianum
Gliocladium virens 120332 13744b 125660120445 ]4255¢ | 2533b

Pseudomonas 26.66b | 45.44¢ | 3074 ¢ | 26.88¢ | 55.66d | 3333 ¢
fluorescens
Baciflus subtilis 3233 ¢ {51.55d 135.11d ] 30.66d | 55.88d | 33.33 ¢
Actinomyceie sp. 28.33b ! 51.44d|33.33 cd] 26.66¢c | 51.44d | 3033 ¢
Benomyle 15.33a | 29.66a | 19.060a | 16.66a | 29.11a | 19.66a
Control 85.55d 1 9533¢ | 88.18¢ | 83.19e } 96.14¢ | 85.13d

Means followed by a common letter in the same column are not significantly different at
the 5% level.
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