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ABSTRACT

Different isolates of Fusanum oxysporum f.sp. lycopersici were isolated from
tomato plants infected with wilt collected from tomato fields located at different
locations of Ismaillia, Giza and Minia. These isolates differed significantly in their
virulence to induce wilt disease of tomata. The present virulent isolates were found to
cause wilt disease only to tomato. These isolales were then considered specialized
which named F. oxysporum {sp_lycopersici. In laboratory testes, the growth of the
mentioned pathogen was highly inhibited by 75.5% - 70.3% as a result of the
antagonistic effect of Streptomyces spp. and pseudomonas flucrescens. The growth
of different isolates of the tested fungus were completely inhibited at concentrations
100 and 400 ppm of Topsin M and Tecto / Mancozeb, respectively. Application of
biclogical and fungicidai treatments reduced wilt incidence of tomato grown under field
conditions. Cembination between Topsin M and soil drench with Streptomyces spp. or
Pseudomonas fluorescens. Induced more significant reduction in disease incidence
and vield increase than seed coating with bicagents and / or each treatment alone.
Data of this study indicated that the combined biclogical and chemical treatments
could be considered as promising technique for application to control certain scil
borne fungi causing wilt disease. Perspective application of integration technique may
held to decrease the usage of fungicides and reduce environmental pollution.
Keyword : Biclogical control, Fusafium oxysporum f.sp. lycopersici, Streptomyces

spp., chemical control, Topsin M, Teclo / Mancozeb, Pseudomonas
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INTRODUCTION

Tomato ( Lycoperscon esculenturn Mill ) is one of the most important
vegetable crops in Egypt. Tomato fruits are used for fresh meals and food
industries. Tomato attacked by certain soilborne fungi causing rots and wilt
disease. Wilt disease appears during the growing season at different stages
of plant growth from seedling to mature stages and may happen earlier to
cause pre — emergence wilt Fusarium oxysporum f. sp. lycopersici is
reported to be the main pathogen causing wilt disease of tomato. (Fassihiani,
(1985) , Awad, (1990) and Zaki et al(1998).

Tomato fusarium wilt considered impertant in view of its wide
prevalence in Egypt especially in sandy soil. The application of biclogical
control using antagonistic microorganisms proved to be successful for
controlling the mentioned disease. 1t is still not easy and costly in application,
however it can serve as one of the goed control measure under greenhouse
conditions.

The inhibitory effect of bacteria pseudomonas fluorescens and
streptomyces sp. on different soilborne plant pathogens are reported by
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Dufour (1994) Larkin and and Fravel (1998). The inhibitory effecton the
growth of F. oxysporum f. sp. lycopersici isolates by using Tecto / Mancozeb
and Topsin — M was studied by Abdel -~ Kader, 1983 Ziedan (1993) and
Wahid et al, (1995). Sivan (1987) mentioned that the application of biclogical
control using antagonistic microorganisms proved to be successful for
controlling various plant diseases in many countries. Ciprianc et af, 1989
indicated that some pseudomonas strains inhibited mycelial growth of the 55
isolates examitied 19 inhibited E. oxysporum F. sp. lycopersici growth in
vitro. El — Abyad et al (1993} recorded that three Streptomyces spp. were
used to evaluate the potential of microbrial antagonism for the control of
some tomato diseases including fusarium wilt. In vitro studies showed that an
80 % conc. of culture filtrate of strepotmyces significantly inhibited spore
germination, mycelial growth and sporulation of F. oxysporum f. sp.
lycopersici. In vivo studies the seed coating treatment was the most effective
in controlling the pathogen at 42 and 63 days after sowing. The results also
revealed that seed-coating with antagenistic Streptomyces spp. significantly
improved tomato growth. Dufour (1994) tested isolates of Acremcniella atra,
Cylindrocampon sp., Gliocladium spp., streptomyces sp. and Trichoderma
spp. for their antagonism towards F. oxysporum f. sp. fycopersiciin vitio
studies, pot tests and field experiments although evidence of antagonism was
observed, results of the 3 types of test did not agree, and individual isolates
were inconsistent in their activity. Tu and Zheng { 1994) found that four well
characterized biological control agents, Gliocladium roseum, G. Virens,
Baciflus sublilis and pseudomonas fiuorescens, were found to control
F.oxysporum f. sp. fycopersici in greenhouse tomatoes. Chin (2001)
recorded that the phenazine ~ 1- carboxamide producing bacterium
pseudomonas chlororaphis pcl 139, controls tomato foot and roct rot caused
by F. oxysporum f. sp. lycopersici_and Wahid et al (1995) reported that F.
oxysporum  growth was completely inhibited within a range of 50 — 100 ppm
of Topsin —M and 100 ~ 800 of tecto mancozeb.

Larkin and Fravel (1998) tested numercus fungi and bacteria, for
their efficacy in controlling wilt of tomato caused by F. oxysporum . They
found that isolates of Gliocladium virens, T. Hamatum, P. fluorescens_and
Burkholderia Cepacia__significantly reduced Fusarium wilt compared with
disease contrcls { 30 to 65 % reduction ), but were not as consistently
effective as the non pathogenic fusarium isclates.

MATERIALS AND METHODS

Samples of tomato ( Lycopersicom esculentum mill ) showing wilt
symptoms were collected from different tomato fileds iccated at Ismailia,Giza
and Minia were subjected to isclation trials for the causal organisms. The
purified fungi isolated were identified according to culturai and
microscopically characters described by Nelson and Marasan {1983).
Pathogenicty ability of these isolates to induce wilt of tomato plants was
tested under greenhouse conditions.
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Tomato seeds ( CV. Super Marmande ) were sown in pots (25 cm
diameter ) containing steamed loamy soil artificially infested individually at the
rate of 5 % W . W with the inoculum of each isolate tested which was
previously grown for two weeks on sand barley medium { 1. 1, W: W and 40
% water ).

Four pets each containing five seeds were used as replicate for each
isolate tested as well as control. Disease symptoms were noticed and
recorded after 30 and 45 days from sowing date as percentage of pre — and
post emergence wilt incidence. Isolation from infected tomato seeds at pre —
emergence stage as well as infected tomato plants at post - emergence
stage was carried out. The fungi obtained were compared with that used in
soil infestation. The inhibitory effect of bioagents and fungicides on growth of
F. oxysporum f. sp. lycopersici isolates was evaluated in vitro,

Two bacterial isolates i.e. Streptomyces spp. And Psetdomonas
fluorescens obtained from Bacterial Disease dept. Agniculture Research
center were used in this study.

These bacterial isolates were isolated from Egyptian soil and proved
to be highly antagonistic against wide spectrum of soil borne fungi. Dual
culture technique { Ferreira ef al, 1991) was followed for determination the
antagonistic effect of the above mentioned bacteria against the present wilt
pathogens. The fungicidal effect on fungal growth was tested as the following
description. Five concentrations of each Topsin M and Tecto f Mancozeb i.e.
25, 50, 100, 200 and 400 ppm based on the active ingredient were prepared
in PDA medium paused in Petri — dishes. Control treatment was fungicide -
free medium.,

Petri — dishes were inoculated at the center with 5 mm disc of 10
days old fungal culture. Four replicates were used for each treatment as well
as controf. All plate were incubated at 25 °C for 7 days then examined.
Percentage of growth reduction was calculated in relative to that grown in
control treatment as shown in the following formula,

Growth reduction % = growth in cantral - growt h in treatment x 100

growth in control

Biological and chemical approaches for controlling tomato wilt
disease were applied under field conditions, naturally heavily infested with
wilt pathogen at El. Badrashen, Giza, Governorate. Application of
Streptomyces spp. and Pseudomonas fluorescens as seed coating or soil
drenching : either individually or in combination with Topsin M were evaluated
in this experiment ( table 1}

The bacterial inoculums were prepared according to sallam et al
{1978). A fields experiment, consisted of plots ( 3.5 x 6 m ) each comprised of
6 rows and 12 holes / row the bacterial inoculums at the rate of 500 mi/ row (
3x10%cfu ) were incorporated with the top 20 cm of the soil surface at
planting row saites three days before sowing date, while tomato transpiants
were immersed for one hour in the same previous bacterial inocula at
planting time. Topsin M was applied as foliar spray at the recommended dose
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( 2g I1)after 14 days of sowing data with revelant to the specific treatment.
In order to drench the plant roots region with fungicide, Topsin M was applied
folfowing the method proposed by Abdel — Kader (1999).

Table {1): Evaluated control treatments of tomato wilt disease under
field condition at E} - Badrasheen, Giza Governorate , 2002

Serial Biological treatment Chemical treatment
No. Seed coating Soil drench Soil drench

1 Streplomyces spp. -— -—
2 P. fluorascens -~ -
3 Streptomyces spp. .

-— Topsin M

; P. ﬂuoiscens —_ Topsin M
6 _ Streptomyces spp. -
7 . P. fluorescens -

8 Streptomyces spp. Topsin M

g - P. fluorascens Topsin M

10 - — Topsin M
! —_—

Shoot system of tomato plants and the soil surface around them were
sprayed with the prepared suspension of the fungicide tested. Four
replicates for each treatment as well as control were conducted in complete
randomized block design. Tomato transplants cv. Super Marmande were
used in all treatments at the rate of one transplant/ holt.

Average percent of pre — and post. emergence with incidence as well as yield
obtained were calculated. All date were statistically analyzed according to
Steel and Torrie (1980).

RESULTS

Isolation from the collected tomato samples showing wilt symptoms
results in four isolates of Fusanum oxysporum f. sp. /ycopersici. pathogenicity
test for these isolates revealed that they are able to induce wilt disease on
tomato plants (table 2). Data also show that F oxysporum No.2
(Ismailialsolate} was the most aggressive one to induce wilt infection on
tomato plants in which its pathogenicity differed significantly in comparison
with the other isolates tested. Fusarium isolate No.3 {Giza isclate) was the
weakest in this concern.

Table (2): Pathogencity test of different £, oxysporum . sp. lycopersici
isolates to induce wilt disease of tomato plants in greenhouse.

F. oxysporum f. sp. lycopersici isolates Wiit disease (% } !
Location [ Serial No. Pre-emergence Post-amergence |
I- Menia 1 ] 12.7 37.8
Ismailia 2 25.9 53.6
iza ’ 3 10.7 243
L.S.D.at5% 5.4 [ 7.5
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The fungi isolated from both infected germinated tomato seeds and
plants were found to be identical with the isolates of F. Oxysporum which
were used in soil infestation.

The effect of the antagonists Streptomyces spp. and pseudomonas
fluorescens as well as the fungicides Topsin M and Tecte / Mancozeb on the
growth of F. oxysporum f. sp. Lycopersici isolates are presented in table (3).

Table (3): Growth reduction (%) of F. oxysporum f. sp. lycopersici
Isclates affected by bioagents and fungicids.

Tl

T ces spp. cens [25] 50 11001200400 | 25 | 50 | 1002007 400
o1 755 703 121 25.2 (63.1/85.2]| 100 {67.1{85.2| 100 1100 100
o2 76.5 703 4.2 41.5 |61.3|72.1| 100 |69.1 867|100 | 100 | 100
No.3 755 70.3 |16 51.3 |70.1(86.1(100 |70.7|92.2{ 100 | 100 | 100

IConcentration (C ) : 8.2

.5 D. at 5% Antagontists (A) : N.S Fungal isclates (1) : 4.2
ungal isolates (F.): NS Funficides (F) : 12.5
Between (A} % (F}: N.S Between (C ) x (1) x(F):17.7

The growth diameter of fusarial tested in control treatment was 90
mm each.

Data obtained showed that both bacterial isolate have high inhibitory
effect on the wilt pathogen growth causing almost the reduction, without
significant differences, in growth of all isolates tested which recorded as 75.5
% and 70.3 % for Streptornyces spp. and P. fluorescens respectively. On the
other hand, the inhibitory effect on the growth of F. oxysporum f. sp.
lycopersici isolates was increased by increasing both of Tecto / Mancozeb or
Topsin M Concentrations in media. The growth of fungal isolates was
complately inhibited by Topsin M at concentration of 100 ppm, while they
tolerated the same concentration of tecto / Macenzeb and their growth was
inhibited by increasing Tecto ] Mancozeb up to 400 PPM.

Data in table ( 4 } indicated that the yield of tomato fruits, in ail
treatments was significantly higher than in control. The highly effective
treatments which induce the best records of tomato yield were Topsin M
combined with either Streplomyces spp. or P. flucrescens applied as soil
drench followed by soil application with bioagentes only. Moderate increase
in yield records was observed when the bioagents were applied as seed
coating combined with spraying of Topsin M followed by seed coating with
bioagents only.

Spraying with Topsin M only at the recommended dose{2g/1)
gave the lowest yield record.
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Table (4): percentage of tomato wilt incidence as affected by bioagents
and or fungicidal treatments under field conditions.

1 Wilt incidence % Yield (fruits)
Treatment Pre- "‘ Paost Healtg;:“ssu;lv ival Kg! plot | Increase
emergance emergence P i (21w} %
eed coating
1- Strepolmyces spo. 14.7 218 61.5 145 38.5
- P. fluorescens 15.8 247 59.5 131 254
- Streptomyces + Topsin 13.9 215 64.6 165 54 3
- P. fiuorescens + Topsin i63 22.3 61.4 153 47 2
oil drench
S5- Strepotmyces spp. ] 207 704 185 753
- P. fluorescens 11.7 23.5 64.8 7.3 643
- Streptomyces + Topsin 9.1 18.5 724 201 903
- P. fluorescens + Topsin 129 19.3 686 1913 B5 7
- Topsin M 19.5 298.2 51.3 132 132
12- Control 19.3 383 42.4 10.6 -
LSD.at5% 23 3.2 T 3.6 1

* Topsin M used as foliar application.

DISSCUTION

Data in table (2) revealed that the isolate of E. Oxysporum No.2
(Ismailia isolate) was the most aggressive one to induce wilt infection on
tomato plants. The results obtained are in a harmony with those reported by
Salgado ef 2l {1995) and Buruchara et af (1999).

Data in table (3 } show that both bacterial isolate have inhibitory
effect on the wilt pathogen growth causing almost the same reduction,
without significant differences.

Semilar results concerning the inhibitory effect of bacteria on different
soil borne pfant pathogens are reported by Sallam ef &/, {1978} and Ragab et
al, (1999). on the other hand, the inhibitory effect on the growth of F.
oxysporum f. sp. lycopersici was increased by increasing both of Tecto /
Mancozeb and Topsin M Concentrations in media.

This was in harmony with those of Abdel- Kader, 1983 and Wahid et
al, (1995).

Data in table (4) show that the accumulated yield as tomato fruits in
all treatments was significantly higher than in control.

The highly effective treatments, which induce the best records of
tomato vyield, were Topsin combined with either Streptomyces spp. or P.
fluorescens_applied as soil drench.

The mentioned data were reported by Dufour {1994), Larkin and
Fravel, {1998) and Abdel - Kader (1999)
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