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Effect of Combinations among Two Fungicides,
the Biocides Rhizo-N and the Biofertilizer Humix
on Suppressing Damping-off and Root-Rot
Diseases of Tomato |
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B OTH FUNGICIDES Rizolex-T and Topsin-M70 caused
similar significant reduction to the linear growth of Fusarium
solani (Mart.) Sacc. and Rhizoctonia solani Kuhn compared with
unpoisoned medium Potato Dextrose Agar (PDA). The tested
fungicides, the biocide Rhizo-N and the biofertilizer Humix, each
alone or in different combinations resulted in significant reduction to
both damping-off and root-rot diseases of tomato (cv. Castle
Rock)caused by the two tested fungi compared with control treatment.
In addition, the different combinations were more efficient in this
regard, especially when more than two treatments were combined,
compared with applying one treatment alone. This reduction in both
damping-off and root-rot diseases was reflected on the estimated crop
parameters, ie. plant height, foliage fresh weight and root length,
where considerable increase was found due to using the corresponding
treatments. '

Keywords: Plant diseases, Fusarium solani, Rhizoctonia solani,
' Pathogen control. '

Tomato (Lycopersicon esculentum Mill.) is one of the major Solanaceous crops
grown allover the world including Egypt. It is considered most suitable crop that
can be grown at all times of the year in Egypt. The cultivated area with tomato
during 2007 in Egypt amounted to about 495381 feddan which produced about
8391223 ton fruits with an average of 16.94 ton/feddan (Ministry of Agriculture,
Reports of Econ. Agriculture and Statis. Department, Egypt, 2007).

Tomato fruits can be used as fresh or canned. In addition, it is considered one
of the highest nutritional Solanaceaus crops that has high vitamin C content,
many chemical compounds and elements which are not found in the -other
members. '

Under Egyptian conditions, tomato plants are vulnerable to many fungal,
bacterial, viral and nematode diseases as well as physiological disorders
(Fletcher & Harris, 1979 and Assal ez al., 1995). _
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However, fungal discases, especially damping-off and root-rot diseases,
caused by soil-borne fungi are the most important- ones that can cause great
reduction in plant stand as well as fruit yield (El-Helaly et al., 1970). During the
last few years, several complains from tomato growers have constantly been
received, especially under conditions of no crop rotation. They are mainly due to
low seed germination, high death percentage of the seedlings as a result of
infection by damping-off and root-rot diseases.

This work tested the possibility of reducing damping-off and root-rot diseases
of tomato by using the combinations among two fungicides, the biocide Rhizo-N
and the biofertilizer Humix and estimating their effect on some crop parameters.

Material and Methods

Effect of two fungicides on the radial growth of both Fusarium solani(Mart.)
Sacc and Rhizocotnia solani Kuhn

Both isolates of Fusarium solani and Rhizoctonia solani were kindly
provided by Department of Vegetable Disease Research, Plant Pathology
Research Institute, ARC. Egypt.

Different concentrations, (i.e. 0.0, 25, 50, 100, 200 and 300 ppm) of the
fungicides Rizolex-T (Tolcolofos-methyl) and Topsin M-70 (Thiophanate-
methy) according to their active ingredients were added to accurate amounts of
Potato Dextrose Agar (PDA) medium after sterilization (at 45°C) then poured in
sterilized Petri-dishes (9 cm in diameter), plates were inoculated after
solidification at the center with 5 mm discs taken from the edge of 7-days old
cultures of any of the two tested fungi. In addition, medium free from any
fungicide was also inoculated with the tested fungi and left as control. Four
Petri-dishes were prepared for each treatment and incubated at 30+1°C for 5
days, then, the linear growth in mm was recorded.

Effect of the combinations among two fungicides, the biocide Rhizo-N and the
biofertilizer Humix on the incidence of damping-off and root-rot diseases
(greenhouse)

. Both F. solani and R. solani were grown on sterilized barley medium in glass
bottles (500 ml) for two weeks. Disinfested soil by 5% formalin was infested by
the inoculum of each of the two tested fungi, separately, and distributed in
sterilized plastic pots (25 cm in diameter). Tomato (cv. Castle Rock) seeds were
moistened by 10% super film as sticker and dressed by Rizolex-T or Topsin-M70,
at the rate of 1.5 and 1.0 g/kg seeds, respectively then sown in the plastic pots at
the rate of 5 seeds/pot. Untreated seeds with the tested fungicides were also sown
at the same rate as a control. In addition, a mixture was prepared from both the
commercial products of the biocide Rhizo-N (Bacillus subtilis 30x10%/g) and the
biofertilizer Humix (12% humic acids, 1% manganese, 1% zinc, 1% iron, 0.5%
magnesium, copper 200 ppm, calcium 200 ppm, boron 100 ppm and traces of
sulphur, molybdenum and cobalt) at the rate of 2 g and 10 ml/L water for both
products respectively. Hundred ml from the mixture were added to each sown pot
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in different combinations with the two tested fungicides. Three pots were prepared
for each treatment. All agricultural practices such as irrigation and fertilization
were applied as recommended by the Ministry of Agriculture.

Disease assessment

The number of emerged seedlings was counted two weeks after sowing and
the percentages of pre-emergence damping-off were calculated referring to the
number of sown seeds. Four weeks after sowing, the number of dead seedlings
was also counted and the percentages of post-emergence damping-off were
assessed referring to the number of sown seeds. Also, ten weeks after sowing,
the number of dead plants was counted and the percentages of dead plants were
taken as criteria for assessing root-rot referring to the number of the sown seeds.

At the end of the experiment, the plants were irrigated with excess water and
the pots converted gently to get out the plants with their roots. The roots of the
collected plants were carefully examined for root-rot and root-rot severity was
calculated based on the 0-4 scale devised by Castanho and Butler (1978) using
the following formula:

X(nxv)

Disease severity (%) = x 100

where
= Number of plants in each category.
= Numerical values of symptoms of each category.
N Total number of plants.
4 = Maximum of numerical values of symptoms categories.

Also, foliage fresh weight (g), plant height (cm) and root length (cm) were
assessed at the end of the experiment

Statistical analysis

Data were statistically analyzed according to the standard procedures for split
design and complete randomized blocks (Snedecor and Cochran, 1967). The
averages were compared using least significant differences (LSD) at the 5% level
(Fisher, 1948).

'Reults and Discussion

1. Effect of two fungicides on the radial growth of both F. solani and R. solani

Data presented in Table 1 show that both Rizolex-T and Topsin-M70 caused
significant reduction to the linear growth of the two tested fungi. This reduction
gradually increased by increasing the concentration of the two tested fungicides.
In addition, both Rizolex-T and Topsin-M70 caused almost complete inhibition
to F. solani and R. solani at 300 (Table 1).
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TABLE 1. Effect of the fungicides Rizolex-T and Topsin-T70 on both Fusarium
’ solani and Rhizoctonia solani, 5 days after mcubatlon at 30+ 1°C

Linear growth (mm)
Concentration (ppm)

Fungi | Fungicides

00 | 25 | 50 | 100 | 200 | 300 | Mean | GEme
mean
| Rizolex-T | 90.0 | 656 | 510 | 304 | 182 00 | 425 | .
Topsin-M70 | 90.0 | 57.0 | 28.6 | 140 | 0.0 | 0.0 | 316
% sorami |_Rizolex-T | 90.0 | 548 (280 | 150 00 [ 0.0 [ 313 | o
- Topsin-M70 | 90.0 | 64.0 | 50.0 | 29.6 | 17.0 | 0.0 | 4138
Mean |_Rizolex-T 90.0 6027395 | 227 | 9.1 | 00 | 369 ~
| Topsin-M70 ; 90.0 | 60.5 | 39.3 1 21.8 | 85 | 0.0 | 36.7
General mean 900 | 60.4 {394 | 223 | 8.8 0.0 - -

L.S:D. at 5% for: Fungi (I) = n.s, Concentration (C) = 3.2, Fungicides (F) =ns,IxC=
28, I1xF=31,CxF=40andIxCxF=438.

No significant difference was found concerning the effect of Rizolex-T and
Topsin M-70 on the two pathogenic fungi. Also, no significant variation was
recorded between the average of the linear growth of F. solani and R. solani due
to the effect of the two tested fungicides, being 37.1 and 36.6 mm, respectively.

The inhibitory effect of both Rizolex-T and Topsin-M70 on the two fungi as
pathogens of peanut plants was reported early by El-Deeb er al. (2002).In
addition, the fungicide Rizolex-T has high inhibitory effect on fungi forming
sclerotia such as R. solani. Therefore, this fungus was completely inhibited at
200 ppm of Rizolex-T, whereas at 300 ppm for F. solani.

2. Effect of the combination among two fungicides, Rhizo-N and the biofertilizer
Humix on the incidence of damping-off and root-rot diseases

Data presented in Table 2 show that the two tested fungicides (Rizolex-T and
Topsin-M70), Rhizo-N and the biofertilizer Humix, each alone or in different
combinations, resulted in significant reduction to both pre- and post-emergence
damping-off as well as dead plants (root-rot) of tomato (cv. Castle Rock) caused
by F. solani and R. solani compared with control treatment. In addition, using
any of the aforementioned treatments alone was of low efficiency in reducing the
infection by the two fungi compared with the different combinations. In this
regard, the combinations among [Rhizo-N + Rizolex-T + Topsin-M70 + Humix],
[Rhizo-N + Rizolex-T + Humix] and [Rhizo-N + Topsin-M70 + Humix] were
the most efficient treatments, which no pre-emergence damping-off was
recorded, while 2.2, 3.3 and 3.3% post-emergence damping-off and 1.1, 1.1 and
2.2%, dead plants, on the average, were recorded, respectively. Meanwhile,
Rhizo-N, Rizolex-T, Topsin-M70 and Humix recorded 20.0, 11.1, 12.2 and
16.6%, on the averages pre-emergence damping-off; 13.3, 7.8, 7.8 and 11.1%, on
the average, post-emergence damping-off and 13.3, 12.2, 11.1 and 13.3%, on the
average, dead plants, respectively. Control treatment recorded 31.1, 17.8 and
14.4%, on the average, respectively.
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TABLE 2. Effects of the different combinations among two fungicides, the bioagent Rhizo-N and the biofertilizer Humix compounds on
incidence of damping-off and dead plants caused by F. solani and R. solani in a greenhouse experiment,

* %dpre-e_mergcnce ** % post-.cmergence *** ¢4 dead plants % root-rot severity
Treatments amping-off damping-off (root-rot)
F. solani R . | Mean F. . R. . | Mean F. , R . | Mean E. , R. . | Mean
| solani solani | solani solani | solani solani | solani
Rhizo-N (1) 222 17.8 20.0 15.5 1.1 133 133 133 133 153 153 153
Rizolex-T (2) 15.5 6.7 11.1 8.8 6.7 7.8 133 11.1 12.2 11.0 11.0 11.0
T’opsin:M70 3) 13.3 1.1 122 8.8 6.7 7.8 8.8 133 111 12.0 10.0 11.0
Humix (4) 17.8 15.5 166 | 133 8.8 1.1 133 13.3 133 20.0 18.6 19.3
M +Q) 11.1 44 717 6.7 6.7 6.7 11.1 8.8 10.0 83 83 83
a+@3) 1.1 1.1 11.1 6.7 6.7 6.7 6.7 88 7.8 9.0 6.6 7.8
(1) + Humix 133 11.1 12.2 44 6.7 5.6 6.7 11.1 89 9.6 96 9.6
)+ @3) 44 22 33 22 4.4 33 22 44 33 4.0 35 38
(2) + Humix 1.1 0.0 5.5 44 6.7 5.6 22 4.4 33 6.6 4.6 5.6
(3) + Humix 133 0.0 6.5 6.7 44 56 44 44 44 7.3 4.6 6.0
MH+3)+@) 0.0 0.0 0.0 22 44 33 22 22 22 5.0 22 3.6
nH+2)+@ 0.0 0.0 0.0 44 22 33 22 0.0 1.1 3.0 20 25
M +2)+3)+ @) 0.0 0.0 0.0 22 22 22 0.0 22 1.1 1.0 1.0 1.0
C_dntfol (infected) 333 289 31.1 17.7 17.8 17.8 15.5 13.3 144 393 333 36.3
' Mean 11.1 7.7 -- 7.0 6.8 - 7.2 7.9 - 10.8 93 94

* Assessed 2 weeks after sowing, ** assessed 4 weeks after sowing and *** assessed 10 weeks after sowing

L.S.D. at 5% for: :
1.8 32 3.1 1.8

Treatments (T) =
Disease (D) = 23 n.s n.s L1
TxD = 35 3.1 27 24

" SHAIOIONNA OML ONOWY SNOLLYNIGWOD 40 LOT:149
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The obtained data revealed that using any of the tested fungicides, the
bioagent Rhizo-N and the biofertilizer Humix alone caused different degrees of
reduction of both damping-off and root-rot (dead plants) diseases. Meanwhile,
the combination between two items increased their efficiency and using the three
different tested compounds resulted in low values of disease hazard. Therefore, it
could be recommended to use such material in controlling damping-off and root-'
rot diseases of tomato, at least in the nurseries or greenhouses that produce
tomato transplants for tomato growers, where using healthy transplants is the
first successful step in obtaining excellent foliage growth and fruit production,
especially when the other recommended criteria are applied. The fungicides were
frequently used for managing damping-off and root-rot diseases of tomato
(Souza-Filho, 1978, Satija & Indra, 1987 a&b, Davis, 1989 and Kapoor &
- Kumar, 1991). In addition, different bioagents or biocides were used for the
same purpose (Roberti & Selmi, 1999, Montealegre et al., 2002, El-Abbasi er al.,
2003, Attia et al., 2004, Szczech & Shoda, 2004, Domenech et al., 2006, Omar
et al., 2006 and Tao-Jing et al, 2006). But in most cases, each of the
aforementioned materials was used alone or as a combination between
fungicides and bioagents (Sabet ef al., 2000, Raut & Patil, 2005 and Slusarski,-
2005). Herein, a combination among two fungicides, the biocide Rhizo-N and
the biofertilizer Humix was made in order to increase or to sustain the efficiency
of these compounds, where both fungicides and the biocide Rhizo-N caused
drastical effect on the tested pathogens and the biofertilizer provided the grown
plants by enough essential elements. (Castanho &Butler, 1978, Pacuta et al,,
2001 and Feckova et al., 2005). In previous research work, they used the
biofertilizers Biogin, Microbin, Phosphorin and Rhizocetrin in decreasing the
infection by strawberry root-rot caused by soil-soil pathogens. El-Kolaly (2003)
and some biofertilizers in controlling many soil-borne pathogens (Abo Elwafa
and Abd El-Latief, 2006).

Table 2 shows also that values of root-rot severity were, in most cases, in the
same trend of the percentages of dead plants. In this regard, the combination
among the two fungicides + Rhizo-N and Humix resulted in the lowest values of
root-rot severity (1%) followed by the combination among the two fungicides +
Humix (2.5%). Meanwhile, Humix alone recorded the highest values of root-rot
severity (19.3%) followed by Rhizo-N (15.3%).

3. Effect of the combination among two fungicides, the biocide (Rhizo-N) and
biofertilizer Humix compounds on fresh weight, plant height and root length

Table 3 shows that the incidence of damping-off and root-rot diseases of
tomato caused by F. solani and R. solani, respectively, was reflected on the
assessed crop parameters, i.e. foliage fresh weight, plant height and root length.
In this respect, using any of tested fungicides, the biocide Rhizo-N and the
biofertilizer Humis, each alone was of low efficiency in increasing the assessed
crop parameters compared with using, at least, two of the tested materials and the
highest values of crop parameters were recorded for using the combination
among the four compounds.
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TABLE 3. Effects of the different combinations among two fungicides, the bioagent Rhizo-N and the biofertilizer Humix compounds on
fresh weight, plant height and root length of tomato plants grown in soil infested with F. solani and R. solani in a greenhouse

experiment.
Treat t r Plant height (cm) ” Foliage fresh weight (g) Jr Root length (cm) J
soﬁni soﬁm’ Mean soﬁni soﬁni Mean solli;ni soﬁni Mean
| Rhizo-N (1) W33 | 148 [ 141} 104 J| 133 i 119 || 108 || 83 [ 96 |
| Rizolex-T (2) I 208 [ 153 | 181 ][ 236 [ 209 [ 223 ][ 147 [ 102 [ 125 |
[Topsinm703)  |[ 198 |[ 169 |[ 184 ][ 220 | 185 | 203 || 125 ] 101 |[ n3 |
| Humix (4) 17 ] 103 ) 140 ) nae [ 151 ][ 133 ][ 114 ] 93 [ 104 |
[()+@) [ 220 [ 235 J| 228 )| 243 | 225 [ 234 [ 154 ][ 1o ][ 132 ]
[()+@3) |l 248 ] 246 || 247 || 251 || 231 || 241 ]| 165 || 166 || 166 |
| (1) + Humix A 208 || 217 ) 213 | 245 | 200 |1 223 J[ 170 J| 150 [ 160 |
[ @+@) [ 248 0 225 || 237 [ 260 | 335 | 298 || 162 | 167 |[ 165 ]
[ (2) + Humix [ 250 [ 235 ) 243 [ 195 | 255 [ 225 [ 172 [ 175 Q[ 174 ]
[ (3) + Humix [ 270 ]| 217 || 244 | 250 ]| 267 || 259 [ 200 | 177 ][ 189 ]
L (1)+ @)+ @) 0 300 [ 235 |[ 268 |[ 265 || 284 || 275 | 224 || 207 [ 215 |
[+@)+@) [ 310 [ 280 || 2095 | 350 || 313 || 332 | 244 | 290 [ 267 |
[m+@+@+@ || 380 | 300 [ 340 | 384 || 365 || 375 || 250 | 320 |[ 285 |
[ Control (infectedy || 110 |l 90 || 100 1} 71 || 83 | 77 || 80 | 55 | 68 |
| Mean 0 233 ) 204 || [ 230 | 230 [ - ) 1es [ 157 ] ]
L.S.D. at 5% for:
Treatments (T) = 2.1 23 2.7
Disease (D) = 20 11 ns.
TxD = 1.8 2.7 22

" SHAIDIONNA OM.L ONOWY SNOLLVNIIWOO 40 133444
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The obtained data were documented our expectations, where seed dressing
with either of the two tested fungicides is not enough to protect the roots of the
emerged seedlings from invasion by the tested pathogenic fungi, at least, for a
long period. The same applies for using the biocide Rhizo-N and the biofertilizer
Humix. Yet, using more than one of these factors, especially from the two
fungicides and the biocide Rhizo-N could cause more effect on the causal
pathogens and gave capability to the grown plants to resist the infection by the
pathogens, especially if the biofertilizer Humix is added.

References

Abo El-Wafa, A.M and Abd El-Latief, E.A. (2006) Response of some sesame
(Sesamum indicum L.) cultivars to fertilization treatments by micronutrients
biofertilizer and humix. Assiut J. Agric. Sci., 37 (1), 55-65.

Assal, W.M., Afifi, M.A,, Khafagi, Y.S., Abd-El-Rahman, F.S.A. and Mohamed,
H.A. (1995) Chemical and physical control of root rot and wilt diseases of common
bean. Egypt. J. Appl. Sci., 10 (12), 482-494.

Attia, M., Hamed, H.A. and Turky, A.S. (2004) Influence of root colonization with
Bacillus subtilis, Trichoderma harzianum and arbuscular mycorrhizae on promoting

tomato seedling, yield and protection against Fusarium crown and root rot. Bull.
National Res. Center, 29 (3), 347-360.

Castanho, B. and Butler, E.E. (1978) Rhizoctonia decline: Studies on hyper virulence
and potential used in biological control. Phytopathology, 68,1511-1514.

Davis, R.M. (1989). Effectiveness of Fosetyl-Al against Phytophthora parasitica on
tomato. Plant Dis., 73 (3), 215-217.

Domenech, J., Reddy, M.S., Kloepper, J.W., Ramos, B. and Gutierrer-Manero, J.
(2006) Combined application of the biological product 1LS213 with Bacillus,
Pseudomonas and Chryseobaterium for growth promotion and biological control of
soil-borne disease in pepper and tomato. Biocontrol, 51 (2), 245-258.

El-Abbasi, LH., EI-Wakil, A.A. and Satour, M.M. (2003) Studies of the bioagent
Trichoderma in Egypt: 1. In vitro determination of antagonistic potential of

Trichoderma harzianum against some plant pathogenic fungi. Egypt. J. Phytopathol.,
31 (1/2), 59-73.

El-Deeb, A.A., Abdel-Momen, S.M. and Hanafi, A.A. (2002) Effect of some fungicides
and alternative compounds on root and pod rots in peanut. Egypt. J. Agric. Res., 80
(1), 71-82.

El-Helaly, A.F., El Arosy, H.M., Assawah, M.W and Abol-Wafa, M.T. (1970) Studies
on damping-off and root rots of bean in U.A.R. Egypt. J. Phytopathol., 2, 41-57.

El-Kolaly, G.A.A. (2003) Pathological studies on root and crown-rots of strawberry in
Egypt. Ph.D. Thesis, Faculty Agriculture, Cairo University, 157 p.

Egypt. J. Appl. Agric. Res. (NRC), Vol. 1, No. 1 (2008)



EFFECT OF COMBINATIONS AMONG TWO FUNGICIDES ... 65

Feckova, J., Pacuta, V. and Cerny, 1. (2005) Effect of foliar preparation and variety on
sugar beet yield and quality. J. Central Eur. Agric., 6 (3), 295-303.

Fisher, R.A. (1948) “Statistical Methods for Research Workers". Oliver and Boyd,
London, UK.

Fletcher, J.T. and Harris, P.A. (1979) Survey of diseases of glasshouse tomato crops in
England and Wales in 1976. Plant Pathol., 28 (3), 111-118.

Kapoor, 1.J. and Kumar, B. (1991) Relative efficacy of systemic and non-systemic
fungicides against Fusarium oxysporum and F. solani affecting tomato. Indian
Phytopathol., 44 (1), 87-93.

Montealegre, J., Perez, L.M., Herrera, R., Santander, C., Velasquez, J., Silva, P. and
Besoain, X. (2002) Control of root rot fungi in tomatoes with Trichoderma harzianum
under glasshouse and ﬁc;ld conditions in Chili. Bull. OILB/SROP, 25 (10), 303-306.

Omar, L., O'Neill, T.M. and Rossall, S. (2006) Biological control of Fusarium crown
and root rot of tomato with antagonistic bacteria and integrated control when
combined with the fungicide carbendazim. Plant Pathol., 55 (1), 92-99.

Pacuta, V., Orsulova, J., Cerny, I. and Kevacik, P. (2001) Effect of leaf stimulators on
the yield and quality of sugar beet. Listy Cukrovurnicke a Reparske, 117 (7/8), 182-
185.

Raut, S.P. and Patil, R.N. (2005) Field evaluation of fungicides, botanicals and

Trichoderma viride for management of root rot and wilt of tomato. Ann. Plant Prot.
Sei., 13 (1), 231-232.

Roberti, R. and Selmi, C. (1999) Biological control of plant pathogen Bacillus subtilis.
Informatore Fitopatologico, 49 (7/8), 15-21.

Sabet, K.K., Mostafa, M.A., El-Said, S.I. and El-Gamal, N.G. (2000) Biological and
chemical control of root diseases of tomato plants. The BCPC conference: Pests and
Diseases, volume 3. Proceeding of an International conference held at the Brighton-
Hilton Metropole Hotel, Brighton, UK, 13-16 November, 2000, 1043-1048.

Satija, D.V. and Indra, H. (1987a) A note on fungicidal control of damping-off of
tomato and chili caused by Rhizoctonia solani and R. bataticola. Haryana J. Hortic.
Sci., 16 (3-4), 294-297.

Satija, D.V. and Indra, H. (1987b) Greenhouse evaluation of seed treatment fungicides
for the control of tomato and chili damping-off. Indian Phytopathol., 40 (2), 222-225.

Slusarski, C. (2005) Studies on the yield promotive effectiveness of the protection of
greenhouse tomatoes grown on reused rockwool, against soil borne plant pathogens.
Studia-nad-Plonatwarcra-efetywnoscia-ochrony-pomidora-Szklarniowego-przed-
potage nami-glebowymi- w-welokratnic- uzytkowanej-wenie-mineralnej, 103pp.

Snedecor, G.W. and Cochran, W.G. (1967) "Statistical Methods", 6" ed. lowa State
Univ. Press Ames Iowa, USA.

Egypt. J. Appl. Agric. Res. (NRC), Vol. 1, No. 1 (2008)



66 MERVAT R. HILALL AND S.H. MOSTAFA

Souza-Filho, B.F.de (1978) The influence of some fungicides on the population of
Rhizoctonia solani in soil and on the incidence of fruit rot in processing tomatoes.
Pesquisa Agropecauria Basileileira, 13 (1), 9-12. '

Szczech, M. and Shoda, M. (2004) Biocontrol of Rhizoctonia damping-off of tomato by
Bacillus subtilis combined with Burkholderia cepacia. J. Phytopathol., 152 (10), 549-
556.

Szczech, M. and Shoda, M. (2006) The effect of mode of application of Bacillus subtilis
RB14-C on its efficacy as a biocontrol agent against Rhizoctonia solani. J.
Phytopathol., 154 (6), 370-377.

Tao-J, Zhao, S, Wu Y., Li, C. and Li, H. (2006) Study on effect of growth promotion
and control disease to processing tomato of Bacillus sp. SL-23 and SL-44. Xinjiang
Agric. Sci., 43 (5), 362-365.

(Received 17/4/2008,;
accepted 9/7/2008)

Egypt. J. Appl. Agric. Res. (NRC), Vol. 1, No. 1 (2008)



EFFECT OF COMBINATIONS AMONG TWO FUNGICIDES ... 67

Sandl s G- 9030 s spad) baally Gushd Cpdie G paadl 8L
ogaalt Oﬁﬁ\g&bﬂ,ﬁ’hﬂu&ykﬂ,\gﬁuﬁc (S gad (5 gaall
skl i

"Aham' Oyt UAMJ;DQAC.\I:QJ&JA
)AA-'E_)&GM-K}G‘JJ'Q};ﬂ‘}f—&@‘@lﬁi&ﬁ&@u

)A.\”L!}.\ZA La\.n;.ﬂ\/-_rd ysuq-wﬂJJJJ uu)]nﬂ‘ Cpaall Gaaal
Laa sail & J8e  Rhizoctonia solam Fusarium solani (bl skl
Ll ybﬂmawuﬁdm L)SA‘JJ‘ Osanall Aaawadl o2 A4l e

Ol Gl e Gzl

-\.\-\A.“J ‘ L).:).\.\:-An ..\.uAnuadSe'Ml u‘ M}.a.“ cJLu ;.z;.‘.c‘,‘
?é.\bLaSb 4 L!_)s.u H..\A dSJ uuSA}:A d)ali "L““‘BJ U"J.)-’..J ‘5}.\5.“
Q}j SN ALYy Al e C_‘LL:JL) G e cpoidall g hall e il
alaaiuly 4 jlia Llay! pais 4 Akl 81 calS Gilelea e ST alasiul
C)L\.\S‘ d_,k ) @M‘ klll.«ﬂ:\.m u.lc ‘)au:._\y‘ 13 u.ns.i.i‘ .\E_’ _3.\;‘_, YUPAPN
i gale 30y A s Cua (L3l dsbay sl § ganall # el (54
S lalaall 038 aladin¥ Aos®) ol o2a 3

Rhizoctonia solani, Fusarium ¢« <uill ool jel Asatibe cilals
o=l 4ai\Sa «solani

Egypt. J. Appl. Agric. Res. (NRC), Vol. 1, No. 1 (2008)





