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ABSTRACT

Isolation trials from tomato roots and basal stem rot symptoms resulted in securing
several pathogens. Pathogenicity tests of the most frequently isolated fungi, i.e, F.
oxysporum, P. ultimum and R. solani on Peto 86, Castle Rock and Super Strain B tomato
cvs., indicated that, R. solani isolate number 1| was the most destructive among the other
tested damping-off pathogens. Peto 86 cv. proved to be relatively more susceptible
compared with the other tested cultivars. All the tested compost extracts proved to be
suppressive on the mycelial growth of the tested root rot pathogens. However, spent
mushroom compost extract and sheep manure compost extract with or without additives
were more effective in hyphal growth inhibition than other extracts. F. oxysporum and R.
sofani were the most sensitive fo compost extract among the other tested pathogens. The
concentration of 15% was the most effective, while the least one was 5%. Isolation trails
from the tested composts showed the presence of many microorganisms including bacteria,
fungi, actinomycetes and Sacharomyces. The most predominant microorganisms were
those related to Baciflus spp., Pseudomonas spp., Trichoderma spp. and Fusarium spp. On
the other hand, the compost fermented with additives had higher microbial content.
Chemical analysis of compost types showed high content of macro-, and micronutrients,
especially compost fermented with additives. On the other hand, the level of heavy metals in
composts was lower than the toxic level found in plants.

INTRODUCTION

Tomato (Lycopersicon esculentum Mill), ranked as the number one
vegetable cash crop in- Egypt and other countries (Anon., 2005).
Unfortunately, tomato is subjected to infection by several air-, and soil-
bormne diseases which caused considerable losses in yield and quality of
the crop. Root rot and wilt diseases caused by soil borne fungi are the most
serious diseases of tomato plants. In a survey study 62% of tomato plants
were infected by Fusarium oxysporum f. sp. lycopersici (Jarvis et al., 1983).
F. oxysporum, F. solani and R. sofani were also isolated from rotten roots
of tomato in several countries (Wokosha et al., 1988). F. oxysporum f. sp.
Lycopersici and R. solani were the most dominant among other soil-borne
fungi infecting tomato plants {(Kapoor, 1988 and Moustafa & Khafagi, 1992).

The control of damping-off disease of seedlings, commonly caused
by Pythium spp. is of particular interest to greenhouse grower (Stephens
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and Powell, 1981; Stephens of al., 1983). The widespread use of chemicals
has become a subject of public concern and scrutiny, mainly due to their
hamful effect on environment, human and animal health (Zaki et al. 1998).
Compost tea used increasingly as an alternative plant disease controi
measure in commercial horticulture (Anon, 2004). Moreover, the use of

compost tea as a scil drench for seed or rot root suppression has received
very little attention.

it has been proposed that, increasing the population of total and
active bacteria of compost extract will generally increase the level of plant
disease suppression (Ingham, 2000). Compost extract can be also used to
protect cucumber wilt caused by F. oxysporum f.sp. cucumerinum. The
possible mechanisms of compost extract against plant disease pathogens
involved the inhibition of conidial germination (Liping et al.,, 1999 and
Stirnimann, 2000). Significant suppresion of Pythium debaryanum, F.
oxysporum f. sp. Lycopersici and Sclerotinia bataticola was obtained in
vifro using leafy fruitm garden and crop composts at concentrations 5-15%
(E-Marsy et al., 2002). He concluded that all treatments significantly
reduced dry weight of the above mentioned pathogens, however, leafy fruit
compost was the least effective. El-Farnawany and Amer (2006) found the
tested tea composts significantly reduced the growth and development of
R. solani in vitrohowever, hosre manuure tea compost was the most
effective, foliowed by sheep manure compost tea.

Thus, the present investigation was conducted to study the
following points:

1. Isolation, purification and identification of the causal pathogens
responsible of tomato root rot diseases.

2. Pathogenicity of the most frequent pathogens on different tomato
cultivars under greenhouse conditions.

3. Effect of compost extracts on the growth rates of tomato root rot
pathogens in vitro.

4. Isolation of microorganisms from the most effective compost types.

5. Chemical analysis of compost types.

MATERIALS AND METHODS
Isolation, purification and identifieation of pathogens

A survey of tomato root rot digseases was carried out during the
growing season of 2004 at different farms in three Governorates namely,
El-Beheira, Alexandria and El-Fayoum. The diseased roots were carefully
washed in tap water and cut into small piaces. Infected samples were
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surface sterilized by immersing in 1% sodium hypochlorite for two minutes,
then rinsed in sterilized distiled water and dried between two folds of
sterilized filter papers. The treated plants were cut into small pieces (2 cm)
and transferred to Petri dishes containing potato dextrose agar (PDA)
medium (4 pieces/dish). The dishes were incubated at 25 %1 °C for 3 to 7
days. After emerged fungi were counted, purified using the single spore
technique or hyphae tip method, inoculum of each purified culture was
transferred into (PDA) slant agar and incubated at 25 * 1 °C for further
studies. The isolated fungi were identified microscopically either to its
genera or species level according to the description of Gilman (1957),
Satour (1960), Booth (1971), Bamrent and Hunter (1988) and Ramirez
(1982). Isolates were confirmed by Assiut University Mycological Center
(AUMC), Egypt. Stock cultures were maintained on PDA slants and kept in
refrigerator at 5°C for subsequent studies.

Pathogenicity testes

Pathogenicity tests were carried out under greenhouse conditions at
the Faculty of Agriculture (Saba-Basha), Alexandria University, Egypt,
during 2005 and 2006 seasons. Pure fungal isclates were tested for these
pathogenic capabilities. The ability of three pathogens namely, Fusarium
oxysporum (3 isolates), Pythium ultimum (3 isolates) and Rhizoctonia
solani (3 isolates) to infect tomato plants was examined. The susceptibility
of three tomato cultivars, namely Peto 86, Castle Rock and Super Strain B
to infection with the isolated fungi were tested. Pots 15 cm diameter were
sterilized by immersing them in 5% formalin solution for 15 minutes and
covered over night with plastic sheets. Soil was autoclaved at pressure of
1.5 kgfcm? for 90 minutes. Inocula of the tested fungi were prepared by
growing each fungus on potato dexirose broth (PD) 50 mif125ml. in conical
flasks. The cultures were incubated at 25 °C *1 for 10 days. Later on, the
fungal mat was collected and blended-with- 100-mi sterilized distilled water
in blender. The prepared inocula were added to potted soil (kg soil/15 cm
pot} and covered with a thin layer of soil. The pots were watered every 2
days for a week before planting. Pots used for control were filled with the
same soil. Tomato transplant roots were surface sterilized with 1% sodium
hypochlorite for one minute, then washed several time in sterilized water
and left to dry. Eight transplants were planted in each pot. Three replicates
were used for each treatment. After planting, pots were kept in the
greenhouse.
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Compost tea preparation

The composts used in this experiment were spent mushroom
compost, sheep manure compost, chicken manure compost, trufgrass
compost, wheat straw compost, alfalfa hay compost, and mushroom
compost. The quantities of compost needed for particular applications were
mixed with water (1:2 W/, compostfwater) in plastic containers and
incubated without agitation in the laboratory or a storage shed (15 to 25°C)
for 7-8 days. After incubation, the containers contents were stirred and the
compost extracts were obtained by filtration through a single layer of
cheesecloth. (Ei-Farnawany and Amer, 2006).
In vitro experiments
Evaluation of the effect of compost tea on growth of pathogenic fungi

Twelve compost extracts namely, mushroom compost, spent
mushroom compost, sheep manure compost plus additives, sheep manure
compost, chicken manure compost plus additives, chicken manure
compost, frufgrass compost plus additives, trufgrass compost, wheat straw
compost plus additives, wheat straw, alfalfa hay plus additives and alifalfa
hay tea were tested in vitro to evaluate there effect on the mycelial growth
of the isolated root rot pathogens Fusarium oxysporum, Fusarium solani,
_Alternaria sofani, Rhizoctonia solani, Pythium debaryanum, Pythium
uttimum, Macrophomina phaseolina. Compost extracts were prepared as
mentioned before and centrifuged at 4000-5000 rpm for 15 min, then
sterilized by Seitiz filter (El-Farnawany and Amer 2006). The effect of
compost tea on the growth rate was measured by two ways as follow:

Fungal growth diameter method
, Filtrate composts were added to melted PDA medium by (5, 10 and
15 ml /100ml medium) in Petri plates (9 cm diameter). Four replicated
plates were applied for each treatment. Medium without compost tea was
served as control. After the medium had solidified a 8 mm disk from the
edge of a 5 days old culture of each fungus was placed in the middle of
each plate. All plates were incubated at 25 * 1° C until linear growth of the
pathogen in the control treatment completely covered the medium surface
and then the diameter growth of tested fungi was measured. The
percentage efficacy ratio (ER) was calculated according to the following
formula (Amer, 1995):

ER (%)=

___Rll T-RT X100
RNT

Where:
RNT= Radius for none treated media.
RT = Radius for treated media.
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Fungal inhibition diameter method

The multipoint-inoculation technigue with different types of needles
such as right or curved sharp pointed, or right and flat headed (Poppe,
1991) was used to inoculate petri dishes with the tested fungi. Paper disks
(8 mm diameter) soaked in one of three concentrations (5, 10 and 15%) of
compost tea then, placed on inoculated plate. Four disks were placed on
each plate. Paper disks soaked in sterilized water, were used as a control.
The fungal inhibition diameter (FID) was measured after 4-7 days.

Compost microflora

Microbiological studies

Mushroom compost, spent mushroom compost, sheep manure
compost, sheep manure plus additives compost, chicken manure compost,
chicken manure plus additives compost were selected as the most effective
compost types These types of compost were obtained for the isolation and
identification of the contents of microorganisms. One gram of experimental
material was suspended in 99 ml of sterile distilled water and shaked with
shaker for 60 mins.

Isolation and identification of fungi

inoculation of 0.1 m! portions of the suspension was made onto 3
replicate plates; 30 ml potato dextrose agar (PDA) medium was poured
onto each plate and thoroughly mixed with inoculum and 0.5 mi of
streptomycin. Identification procedures of Barnett (1986) and Gilman
(1957) were followed.

Isolation and identification of actinomycetes and bacteria

From the suspension described above, 0.1 ml portion was
inoculated onto each of 3 replicate plates; 30 ml of medium were then
poured onto each plate and thoroughly mixed with the inoculum. Pure
cultures were obtained for microscopic identification. Unknown bacterial
isolates were identified according to the flow chart of Schaad (1988). All
strains were tested for Gram reaction. Cell morphology was determined
from cultures grown on nutrient agar. Culture and colony comparisons were
made on nutrient agar.

Determination of nutrient composition of compost

The above selected types of composis were tested for their nutrient
composition. Compost material was dried at 70°C for 48 hours. Powder of
dried material (0.5 g) was digested by sulfuric acid and hydrogen peroxide
{Lowther, 1980) for the following determination, at laboratory of soil and
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plants analysis, Department of Soil Science, Faculty of Agriculture Saba-
Basha.

1. The percentage of total nitrogen content was determined in digested material
colorimetrically by Nessler's method using spectrophotometer according to
Chapman and Pratt {1978).

2. Total potassium was determined in the digested solution using the flame
photometer according to Jackson (1973).

3. Total phosphorus was determined colorimetrically by spectrophotometer
according to Evenhuis (1976).

4. Total Zn, Mn and Fe and total heavy metals Ni, Cd and Pb were determined in
digested solution by Atomic Absorption Spectrophotometer,

5. Electrical conductivity (EC) of compost, water extract, 1:2 (w/v) was measured
using electrical conductivity meter according to Jackson (1967).

6. Acidity of compost was determined in 1:1 (W/V} using pH meter.

7. Compost carbon content was obtained and then C/N ratio was calculated for
each tested compost.

Statistical analysis

The present investigations were carried out in a split-split plot
design. Data of these experiments were statisticaily analyzed, and
comparison between means were carried out using least significant

differences (L.S.D) at 0.05 probability leve! according to Steel and Torrie
(1984),

RESULTS
Isolation and identification

Isolation trails were carried out from naturally infected tomato plants
showing damping—off and root rot from three Governorate Alexandria, EL-
Behera and EL-Fayoum. Fungi isolated from diseased samples and their
incidence in tomato plants were tabulated in Table (1). The obtained data
indicated that Fusarium oxysporum was the most prevalent fungus at the
frequency (16.81%) followed by Pythium ultimum and Rhizoctonia solani
kuhn at the frequencies of (15.10% and 14.25 %, respectively). Alternaria
sp., Fusarium solani (Mart.) Sacc., Fusarium monilfiforme and Pythium
debaryanum were recovered at 9.69, 8.83, 8.55 and 8.26%, respectively.
The frequencies of Sclerotioum roffsii, Rhizopus stolonifer, Aspergillus
niger and Macrophomina phaseoiina ranged from (2.56 to 4.27 %). On the
other hand, Mucor sp., Trichoderma sp., Penicillium sp., Helminthosporium
sp. and Aspergillus flavus were recovered at low frequencies ranged from
0.85t01.71 %.
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Pathogenicity tests

Data presented in Table (2) showed that, all the tested pathogens
were found to be pathogenic in varied degrees to the tested tomato
cultivars. Rhizoctonia solani was the most virulent pathogen to tomato
seedling especially isolate number I1. Infection percentage on the cultivars
Peto 86, Super Strain B and Castle Rock were 83.33, 75.0 and 62.5%,
respectively. Fusarium oxysporum isolate number I followed by R. sofani
isolate number 11 (79.17, 62.5 and 70.83%, respectively). On the other
hand, P. ultimum had the least infection percentage on tomato cultivars. All
the tested tomato cultivars showed disease symptoms due to inoculation.
However, the tested cultivars showed different degrees of susceptibility.
Peto 86 cv. proved to be the most susceptible cultivar followed by Super
Strain B cv. The least percentages of infection were obtained with Castle
Rock cv. The difference between Castle Rock and Peto 86 cv. was
significant while it was insignificant with Super Strain B.

In vitro experiments
Effect of compost extracts on fungal growth

The three mentioned isolates namely, R. solani (I}, F. oxysporum
(Y and P. ultimum were used in the subsequent compost trials in vifro. The
twelve kinds of compost which fermented with or without additives (super
phosphate and urea), i.e. sheep manure, chicken manure, wheat straw,
alfalfa hay, turfgrass, mushroom and spent mushroom compost were
tested against seven tomato root rot pathogens namely, Fusanum
oxysporum, Fusarium solani, Alternaria altemata, Rhizoctonia solani,
Pythium debaryanum, Pythium ultimum, Macrophomina phaseolina in vitro.
The growth reduction were calculated for each treatment.
Fungal growth diameter

Effect of compost extract

According to the results in Table (3) all the applied compost extracts
reduced the fungal growth, however the highest reduction were obtained by
sheep manure compost either with or without additives and spent
mushroom compost exiracts (62.69, 62.42 and 65.67%, respectively).

On the other hand, wheat straw compost extract with or without
additives reduced the least ER values (6.27 and 5.44%, respectively).
Generally, it was clear that, all applied compost extracts were significantly
affected fungai growth.
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Effect of the pathogens

Results in Table (3) revealed that, the growth of the tesied
pathogens was significantly reduced due to the compost treatments.
However, F. oxysporum was the most sensitive pathogen, followed by hoth

R. solani and P. debaryanum (reduction rates were 50.93, 42.73 and
26.44%, respectively).

Effect of compost extract concentrations

From Table (4) it is clear that, all the tested concentrations of
compost extracts were effective in reducing growth of fungi on PDA
medium, Moreover, the antagonistic effect increased by increasing extract
concentration. Concentration of 15% was the most effective followed by
10% (48.82 and 38.36%, respectively), while 5% extract concentration
presented the lowest significant effect in reducing fungal growth (27.41%).

Effect of interactions

From results presented in Tables {3 & 4), It is evident that
percentage of reduction in fungal linear growth were significantly influenced
by the interaction between type and concentration of the tested compost
extract. Regarding fo the interaction between compost extract types and
their concentrations, spent mushroom compost extract at concentration of
15% was the most effective in reducing linear growth of pathogens (77.70
%). Both of chicken manure compost plus additives extract and sheep
manure compost plus additives extract showed significant reduction at the
highest concentration (73.69 and 72.54 %, respectively). The lower
reduction effect was observed from wheat straw compost extract with or
without additives at concentration of 5 % and 10%. Moreover, there were a
positive relationship between the tea compost concentrations and % growth
reduction of the tested pathogens (Table 4).

Data in Table (3) clearly showed that sheep manure compost plus
additives extract was the most effective on reducing growth of F.
oxysporum (88.33 %), followed by sheep manure compost extract with the
same fungus (87.13 %), while wheat sfraw compost with or without
additives did not reduce the growth of both Pythium spp. (P. debaryanum
and P. ultimum) as well as alfalfa hay compost extract with P. witimum.
Interaction between concentrations and pathogens presented in Table (4)
showed that the highest antagonistic effect was exerted on F. oxysporum
and R. solani by compost extract at concentration of 15% (67.52 and 51.69
%, respectively). The lowest reduction % was obfained in P. debaryanum at
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concentration of 5 % (18.65 %), followed by F. solani at the same
concentration (18.70%).

Data of the interaction between three factors (compost extract
types, compost concentrations and tested pathogens) were presented in
Table (4). Data clearly showed that, the highest efficiency was obtained
with sheep manure compost with or without additives at the concentration
of 15% with F. oxysporum, R. solani and M. phaseolina (91.1 %). It is also
clear that both of mushroom compost tea at 15 % concentration with F.
oxysporum and trufgrass compost at 15 % concentration with M.
phaseolina had the highest efficiency ratio%. On the other hand, the least
antagonistic effect was observed from wheat straw compost tea with or
without additives at all tested concentrations with both of P. debaryanum
and P. ulfimum, whereas the fungal growth did not reduced completely
(0.0%). Also, all concentrations of alfalfa hay compost tea without additives
completely did not reduce the linear growth of P. ultimum.

Fungal inhibition Effect of compost extract types

Results in Table (5) showed that all treatments with compost
extracts significantly increased inhibition zone (mm), compared with
control. However, sheep manure compost extracts with or without additives
had the highest inhibition zones (25.35 and 24.64 mm, respectively)
compared with other tested extracts, followed by spent mushroom compost
and mushroom compost extract (22.20 and 21.32 mm, respectively). While
wheat straw compost exiract showed the least inhibiting effect (6.90 mm).

Effect of pathogens

The obtained data in Table (5) showed significant differences in
sensitivity of pathogens to compost extract treatments. R. sofani had the
highest value of inhibiting (20.96 mm), followed by F. oxysporum (17.58
mm), then A. alfernata, M. phaseolina and P. ultimum (13.93, 13.83 and
13.64 mm, respectively}). On the other hand, the least inhibition value was
observed with P. debaryanum (9.12 mm).

Effect of compost concentrations

Inhibition zones of fungal growth increased with increasing the
concentration of compost exiracts (Table 6). Data also showed that
concentration of 15% presented the highest effect (19.36 mm), followed by
concentration of 10% (14.64 mm), while 5% concentration of compost
extract had the least inhibiting effect (9.48 mm), compared with other tested
concentrations.
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Effect of interactions

With regard to the effect of interaction between compost extracts
and concentrations on fungal growth (Tabie 6), it was evident that the
application of highest concentration (15%) of sheep manure compost plus
additives extract was the most effective in inhibiting fungal growth (31.32
mm) compared with other treatments. The least effect observed with the
extract of alfaifa hay compost plus additives was 5% concentration. On the
other hand, the effect of interaction between compost extracts and tested
pathogens showed significant reduction. The highest inhibiting effect were
obtained by applying sheep manure compost plus additives extract on F.
oxysporum (38.17 mm), followed by R. solani (37.92 mm). The least effect
of interaction was obtained from extract of wheat straw compost pius
additives and wheat straw compost combined with P. uftimum.

Interaction between concentrations of compost extract and the
tested pathogen (Table 6) significantly affected inhibition zones. The
highest effect was obtained with concentration of {15%) combined with R.
solani (26.79 mm), followed by 15% concentration with F. oxysporum
{2146 mm). The least effect was obtained from concentration of 5%
combined with P. ultimum (4.19 mm).

Interaction among the three tested factors i.e., compost extracts,
compost extract concentrations and tested pathogens are presented in
Table (6). Data indicated that. The highest value was obtained from applied
sheep manure compost plus additives extract at concentration of (15%)
with F. oxysporum and R. solani (45.0 and 44.0 mm, respectively).

Compost microflora

Isclation of microorganisms was - carried out from the most
antagonistic compost types. Identification of the obtained microorganisms
revealed the presence of many bacteria related to the genera Bacillus,
Pseudomonas, Corynebacterium & Micrococcus and actinomyces. In
addition, many fungal species were also obtained i.e., Aspergiflus sp.,
Fusarium spp., Penicillium sp., Rhizopus sp. and Trichoderma spp. (Table
7). Bacillus spp. was found in all tested types of compost. Pseudomonas

spp. was also isolated from all types except mushrcom and spent
mushroom compost.

Nutrient composition of compost
Table (8) showed that organic material content was differed
according to the tested type of compost, i.e. carbon % were ranged from
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31.2 in sheep compost without additives to 40.4 in spent mushroom
compost. The data also indicated that C/N ratios ranged from 12.8 in
chicken manure compost plus additives to 24.05 in spent mushroom
compost. All types of compost proved to contain high concentrations of
macro-, and microelements. In general, this study proved that the compost
which was fermented with additives had more concentrations of nutrients,
especially nitrogen and phosphorus, than the compost which fermented
without additives. On the other hand, the concentration of heavy metals Cd,
Pt and Ni were detected through the tested compost types.

Table (8) also showed also that the lowest level of Cd (0.0 mg/L)
was found in chicken manure with additives, whereas the highest level of
Cd (0.031 mg/lL) was obtained from sheep manure compost without
additives. Pb in chicken manure compost with additives had the lowest
concentration (0.249 mg/L), while the highest concentration (0.328 mg/L)
was found in sheep manure without additves and spent mushroom
compost. On the other hand, the concentration of Ni showed lower level in
mushroom compost (0.264 mg/L), whereas, the highest Ni concentration
was obtained from chicken manure without additives (0.426 mg/L).

DISCUSSION

According to isolation experiments carried out throughout this study,
three pathogenic isolates related to F. oxysporum, R. solani and P. ultimum
were found to be the causal agents of tomato root rot and damping-off
diseases. R. solani isolate proved to be the most destructive followed by F.
oxysporum. Moreover, tomato cv. Peto 86 was the most susceptible among
the other tested cultivars. This was generally inagreement with the findings
of Khalifa (1991), Ramsey ef al. (1992), Moustafa and Khafagi (1992),
Lahoza ef al. (1996). According Seth and Ownley (2001), virulent isolates
of R. solani caused 69.25% seed mortality in tomato plants.

In vitro studies revealed that all the tested types of compost exiracts
were antagonistic to the tested pathogens, however, both of spent
mushroom and sheep manure compost were more effective. This
antagonistic effect was recorded by many authors to be results of fungal
conidial inhibition (Hoitink & Fahy, 1986; Deborah, 1988; Elad &
Shtienberg, 1994; McQuiken ef al, 1994, Yohalem ef al., 1994; Theodore &
Toribio, 1895 and Zhang et al., 1998). it was also reported that compost
extract of manure-straw mixtures lost activity on filter sterifization or
autoclaving (McQuiken ef al, 1994), as well, it was found that extracts
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produced from sterile spent mushroom substrate were virtually ineffective
compared with those non-sterile compost (Yohalem ef al., 1996). This
antagonistic effect of compost extract against some severe economic
phytopathogenic fungi and subsequent control of the disease could be
explained by the occurrence of many antagonistic actinomyces, bacteria
and yeasts in the compost (Hoitink & Fahy 1986, Deborah, 1988,
McQuiken et af, 1994, Yohalem et al., 1994). Compost extract may exert its
effect on the pathogen in vitro through many mechanisms among which the
most common in the inhibition of pathogen spore germination or
antagonism (Budde and Weltzien, 1990). El-Masry et al. (2002) also found
that compost water extractbproduce clear inhibition zones against Pythium
debaryanum, F. oxysporium . sp. lycopersici and Sclerotinia bataticola.
The microflora which found in compost extract have an important role in
suppressing the growth of tested fungi. They added that compost extract
contained neither antibiotics nor siderophores. The presence of protease,
lipase and B-1,3 glucanse (lysogenic enzymes) in compost extract indicate
a possible role in fungal degradation. The characterization of the
antagonistic substrates in the compost extract was determined on the basis
that it can contain one or more anti-substances such as antibiotics,

siderophores, lysogenic enzymes and volatile compounds (El-Masry et al.,
2002).

Isolation trials from the tested types of compost revealed the
presence of many types of fungi, bacteria and actinomyces. Moreover,
sheep manure extract with or without additives contained the highest
number of microbial types which was reflected the microbial activities and
hence, suppressive effect on the tested pathogens. This relation was also
reported by other authors (Mandelbaum and Hadar, 1990; Inbar ef al,
1991; Boehm and Hoitink, 1992; Lewis et al., 1992). All the tested types of
compost were characterized by the high concentrations of macro-, and
microelements, however, compost types enriched with additives proved to
have higher content of N and P. Mineral activity, mineral nutrient availability
and soil-borne disease incidence are interrelated (Huber and Wilhelm,
1998). Disease suppression, generally, was associated with the level of N,
P, Ca and Mg as well as microbial activity (Lumsden et al. 1983 and Huber
& Wilhelm, 1998). The Ca content of soil has been associated with

suppressiviness to damping-off caused by soil-borne pathogens (Kao and
Ko, 1986).
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According to the obtained data, heavy metal are present in the all
tested types of compost, however, their concentration did not reach toxic
level to plants (Liphadzi & Kirkham, 2005). The obtained results clearly

showed significant inhibition of the tested root rot and damping-off
pathogens in vitro by different types of compost. Thus, compost extracts,
especially those amended by additives, may be considered a promising
measure to control plant diseases caused by soil-borne fungi. However, in
order to make progress in this area, it is going to be necessary to look more
carefully into the microbial, process during composting. In this area as well,
compost retains the potential to significanfly increase its value, which could
provided it with a very pre-eminent place in sustainable agriculture (inbar et
al., 1991; Lewis ef al., 1992).
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Table (1): Frequency percentages of the fungi Isolated from tomato plants showing
damping off and root rot symptoms collected from different

Govemnorates.
Frequencles of the recovered fungl B:l“é:ed

Isolated fungi EL.Behera  Alex- El-Fayoum fungt (%}
Allemaria 5p. T 11.38 7.98 8.57 0.69
Aspergilus flavus 1.63 265 0.67 171
Aspergifius niger 3.25 0.88 3.48 256
Fusanum moniliforme 8.94 8.85 7.83 B.55
Fusarnium oxyspornim 14.63 18.58 17.93 16.81
Fusarium solani 8.13 11.50 6.96 8.83
Helminthosporium sp. 1.63 0.88 1.74 1.42
Macrophomina phaseolina 1.88 354 4.35 427
Mucor sp. 0.81 1.97 0.00 0.85
Penicillium sp. 2.44 0.00 1.74 1.42
Pythium debaryanum 8.13 7.08 9.57 8.26
Pythium ultimum 13.01 15.83 16.52 15.10
Rhizoctonia solani 14.63 15.04 13.04 1425
Rhizopus slolonifer 2.44 354 1.74 256
Sclerotivm roffsil 3.26 177 261 2.56
Trichoderma sp. 0.81 0.00 2.61 1.14
Total samples 123 113 116

Table (2): Infection percentage of some tomato damping-off and root rot pathogens

on different tomato cultivars.
Infection (%}

Fusarium oxysporum b 79.17* 62.50 70.83 7083
Fusarium oxysporum It 75.00 5417 62.50 €389
Fusarium oxysperum il 50.00 45.83 50.00 48.51"
Pythium ultimum 1 62.50 4167 5417 578"
Pythium ultimurm 70.83 54.97 62.50 6250
Pythivm witimum 10l 66.67 54 17 54.17 §8.23%
Rhizoctomie solani | 70.83 54.17 62.50 c250™
Rhizoclonia sofani 83.33 62.50 75.00 73.81°
Rhizoctonia soleni I 58.33 37.50 45.83 471.22°
Gontrol 0.00 0.00 0.00 0.00"
Mean 61.67" 46.67° &3.765"™
1.8.D0.05 {Pathogens) 6.4
L§.90.05 {Culivars) 7.72
L.5.D0.05 {interaction) {NS)

*Value are means of 3 replicates. Eight plants par each. NS : not significant..
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Table (3). Efficacy of different types of tea compost with or without
additives on growth of tomato root rot pathogens.

Inhibition (%)
Tomato root rot pathogens

P. P M
F.ox. F.sol A alt. R sol i deb. oh,

Treatments

Mean

Sheep C.T.A 88.33  43.06 30.74 8241 54.17 55.83 8426 62.69°
Sheep C.T 87.13 4259 3611 8241 . 5472 4991 8407 6242°

Chicken CT.A 5935 4241 61.39 6426 6620 5028 5019 56.30°

Chicken C.T 61.11 3972 53.80 5944 68.15 4639 5204 54.38°

Cutgrass 56.67 2546 4444 6157 6491 907 78.06 48.60°
Trufgrass CT  53.61  20.56 3852 6731 6503 3.0 7130 45.85°
Alfalfa hay 3370 1361 5148 380 120 2343 685 19.150
Alfalfabay CT 3102 1481 4796 472 0.00 2046 537  17.76'
Wheal stiaW 1759 1009 3.06 898 000 000 417 6278
g,‘;“‘ straw 1676 917 204 870 000 000 139 544%
Mushroom CT 7509 7222  59.54 3194 7361 13926 1231  52.00°
(S:'Tm“s"m"m 81.67 5269 7731 7991 5111 4537 7167 65.67°
Control 000 000 000 000 000 000 000  0.00"
1(";:::0 peng) 5053 2972 3895 a7 3846° 26447 40.13°
oy 106

Compest 195

Comsonations 089

CTA= compost tea with additives, CT= compost tea, F.ox= Fusarium oxysporum,
F.sol= Fusarium solani, A.alte=Alternaria alternarnata, R.sol= Rhizoctonia solani,
P.deb=Pythium debaryanum, P.ult= Pythium ultimum, M.ph= Macrophomina
phaseolina.

*Com= compost
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Table (4): Efficacy of different concentrations of the tested compost
extracts on the mycelial growth of the tested root rot agents.

Inhibition (%)
Root rot pathogens
Compost ——F—F 4 &k F 7P m  Mean
ox  sol  aie. sol  wid. deb.

5 52T 3006 2133 M3 40356 4500 783 5335
Sheep C.T.A 10 9111 4194 2444 ISH 5167 514 8528 61.67
18 9111, 4907 4444 9101 7028 2056 911 7254

s 8139 3667 2806 TSl 3601 NE7 7833 53.69
SheepC.T 10 Bi89 4611 M2 MmN 5B 4407 s 6230
15 SLI1 4500 455 111 7L 6389 911 71.27

5 3417 230 3917 6417 4684 3639 414 41.47
Chicken C.T.A 10 5583 4556 6654 5533  636) 47.5¢ 4083 537
15 88.06 5417 7806 7278 BBOE 6694 6178 3.9

s 4138 2244 N2 LM 05 MM 05 39.09
Chicken C.T 10 5333 4306 5556 5585 6417 461 5278 5294
15 8861 5167 7361 7333 8944 5861 6230 71.11

E) 3500 1444 272 4667 522 0.00 5667 L2317
Trufgrass C.T.A ] 6000 2278 4667 5611 5750 1139 8639 43.69
15 7500 39.17 5944 28104 B5.00 1583 911 63.93

* s 3333 272 2167 4889 4113 0.00 415 9
Trufgmss C.T i0 5694 1694 4083 T212 6L1 0.00 1.1 46.31
15 7056 3500 5306 B0E3 3333 1t.11 50.28 61.31

E] 13.06 444 43.06 0533 0.00 14.72 0.00 10.87

21-?‘: hay 19 0208 1306 5167 21 0.00 2313 8.61 1845
e 15 5178 2333 S92 £33 3.61 2.2 11.54 2313
L 122 333 »n 278 0.00 13.06 Ln %60

Alfalfa bay CT 1w 305 1972 4528 5.00 0.00 278 556 ll‘.ﬂ
15 5528 2139 5389 639 0.00 25.56 944 2528

5 22 0.83 0.00 417 0.00 0.00 0.00 103

m sumw 19 10.00 13.39 kY ) 833 000 0.00 4.44 579
T 15 40.56 15.56 528 14.44 0.00 0.00 3.06 11.98

s 335 111 000 s28 000 000 000 139

‘c"f.’l'.”'““' 583 1139 27 712 000 000 000 389

15 4111 15.00 333 13.61 0.00 0.00 417 11.03

E] 6194 4528 4167 1033 561) 2937 0.00 35.00
Mushroom C.T i) 7583 B4IT 6305 3417 2028 3806 472 5433
15 8750 871 7380 5083 844 5056 31 66.67

Spent 5 6667 3712 6154 6667 2889 2806 4013 47.18
mushroom C.T 10 §722 5444 222 B583 6139 4944 84.44 T2.14
15 L1l 6639 8778 8722 6306  58.6 89.72 77.90°

Contsol 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00

5 3558 1870 2758 3407 2769 1365 2951 2741
Con. x pathogen L] 4968 3177 3985 4233 3321 2575 4092 s
15 67.52 3370 4947 5169 4949 349 49.96 4882

L.§.D0.05 Compost * con. 339 L5.D0.05Con. x Pathogen 238
L§.1D0.05 Con. 0.89 1.5.00.05 Compost * con. »_Pathogen  8.97

CTA= compost tea with additives, CT= compost tea, F.ox= Fusanum oxysporum,
F.sol= Fusarium solani A.alfe=Alfernaria affernamata, R.sol= Rhizocfonia solani,
P.deb=Pythium debaryanum, P.ult= Pythium ulimum, Mph= Macrophomina
phaseolina.

Con.=concentration
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Table (5): Effect of different types of compost tea on inhibiting of tomato
root rot pathogens.

Inhibition (mm)

Treatments . Tomato root rot pathogens Mean
F ox E A alt R P. P. M
T sol T sol, wlti., deb. ph.
Sheep C.T.A 38.17 1825 25.17 3792 2000 1625 21.67 2535
Sheep C.T 36.67 20.67 21.83 3725 2025 1375 2208 24.64"
Chicken C.T.A 1792 2125 1275 3117 3108 1200 10.75 19.56°
Chicken C.T 2142 1725 1408 3075 2942 1275 1083 19.50°

Trufgrass CTA  12.83 1100 1458 17.67 792 1000 17.58 13.08°

Trufgrass C.T 1433 1167 1600 16.83 675 833 1633 12.89°

Aleala hay 767 475 992 1408 825 492 792 821

Alfalfa hay C.T 567 692 950 1308 725 425 683 7.64°

Pheat straw 942 667 842 783 000 583 1L75 713

Wheat straw C.T  8.50 7.58 7.00 842 000 575 1108 6.90°
Mushroom CT 2550 1642 2292 2758 2475 11.83 2025 21.32°
S.mushroom CT 3042 1892 1892 2992 2158 1292 2275 22.20°
Control 000 000 000 000 000 000 000 0.00

x::;ogens) 17.58° 12.41° 13.93° 2096" 13.64° 9.12° 13.8%

L.S.Do.os
pathogen
L.S.Do.os
Compost
L.S.Doos

Concentrations

0.72

1.00

0.44

CTA= compost tea with additives, CT= compost tea, F.ox= Fusarium oxyspoium,
F.sol= Fusarium solani A.alte=Alfernaria alfernarnata, R.sol= Rhizoctonia sofani,
P.deb=Pythium debaryanum, P.ult= Pythium ultimum, M.ph= Macrophomina
phaseolina.

*Com= compost
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Table (6}: Effect of compost tea concentrations on inhibition of tomato root

rot pathogens.
Inbibition (mm)
Tomato root rot pathogens
Compost e F F A Rsl P P M Mea
ox. sol. alte, wltl deb.  ph.

5 3225 1400 2025 3300 1100 1125 950 18.75

Sheep C.T.A 10 3725 1725 2650 3675 2350 1600 2450 2596

15 4500 2350 2875 4400 2550 2150 31.00 3132

3 3050 1475 1875 3175 1200 800 1050 1804

Sheep C.T 10 3625 2225 2125 3725 2200 1325 2625 2550

15 4325 2500 2550 4275 2675 2000 2950 303¢°
5 1475 1475 925 21375 1950 1075 800 14.39
10 1675 2075 1125 3125 3375 1225 105¢  19.50
15 2225 2825 1775 3850 4000 1300 13.75 2479
5 1600 1225 {175 2275 1650 1025 650 13n
Chicken C.T 10 1975 1475 1425 3275 3150 1275 1100 1954
15 2850 2475 1625 3675 4025 1525 1500 2535
Truf 5 1025 850 8.75 9.50 0.00 0.00 950 6.64
CTA 10 1250 1050 1450 1775 750 1075 1700 1293
) 15 1575 1400 2030 2575 1625 1925 2625 1968
T 5 1200 8.75 9.50 1200 0.0 000 1050 7.54
cT 10 1475 1275 1550 1575 100 875 1625 1296
3 15 1625 1350 23.00 2275 1325 1625 2225 18.18
5 0.00 1.75 5.75 925 0.00 0.00 000 239

Chicken
CTA

ABlfaby 0 950 450 950 1075 950 000 550 704
i 15 1350 800 1450 2235 1525 1435 1825 1521
5 000 425 700 750 600 000 000 268
‘é’?’f‘ hay 0 B30 675 825 1225 750 000 675 114
: 15 BS0 975 1335 1958 1425 1275 13735 1311
5 825 325 000 250 000 000 1150 36
‘C“;ﬁ‘ WEW 0 835 175 i225 775 000 725 NS 193
. 15 1135 900 1300 1325 000 1025 1200 982
S 725 450 000 235 000 000 1050 350
heatsmW g9 800 825 1025 825 000 675 1150 . 757
- 15 1025 1000 1075 1475 000 1050 1125 064
> S 2075 1000 1875 2125 2050 675 1575 1625
M T‘“‘“m 10 2650 1625 2250 2900 2325 1156 2175 2154
i 15 2928 2300 2750 3250 3050 1725 2325 2618
Spent 5 2450 1050 1200 2375 1525 750 1650 1571
mushroom 10 3150 2075 1950 30350 2200 1275 2225 2275
cT 15 3525 2550 2525 3550 2750 1850 2950 2814
Control 000 000 000 000 000 000 600 _ 0.00
Con. x 5 1338 825 837 1533 1.8 419- 837 948
0 1769 1250 1437 2077 1442 K62 423 1dsd
pethogen 15 2146 1648 1815 26791 19.19  14.56 1890 1936
LSD0.05 Compost = con.__1.67 L.S.D0.05 Con.» _Pathogen 1.16
L.S.00.05 Con. 0.44 L.S.D0.05 Compost * con. x Pathogen  4.58

CTA= compost tea with additives, CT= compost tea, F.ox= Fusarnum oxysporum, F.sol=
Fusarium solani, A alfe=Atfernaria alfernamata, R.sol= Rhizocionia solani, P.deb=Pythium
debaryanum, P.ult= Pythium uiimum, M.ph= Macrophomine phaseoiina. Con.=concentration
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Table (7): Microorganisms isolated from different types of compost.
Sheep compost Chicken compost Mushroom Spent

Isolates With Without With Without compost mushroom
additive additive additive additive mpo compost
Fungi
Aspergiltus sp. A P 3 P P P
Rhizopus sp. P A A P P P
Penicillivm sp. P P P P P. P
Trickoderma .
$pp. P P A | A P
Fusarium spp. P P A A A A
. Bacteria
Bacillus spp. P P P P P P
Pseudomonas .
<pp. P P P P A A
fp""—"”‘b""“"""' PP A P P A
Micracoccus sp. P A P A A A
Actinomycetes P P P P A A
Sacharomyces P P P A P A
A = Absent P = Present

Table (8): Chemical analysis of differant types of compost.

. Sheep compost Chicken compost Spent
E::'I';::' With  Without  With  Without Me::'p'::tm wushroom
Additives additives . Additives additives compost
PH 6.8 74 - £.53 83 6.5 7.1
E.C 34 4.5 2.1 23 1.9 2.7
Carbon % 332 312 362 325 324 40.4
C/N ratio 13.83 16.0 12.8 . 147 16.17 24.05
Macronutrients
N% 2.76 - 195 2.82 2.21 1.94 1.68
P% 2.73 2.70 4.815 3.66 448 0.170
K (mg/kg) 55 55 190 155 145 30
Micronutrients
Fe (mg/L) 3.353 3.574 12.95 17.925 5.191 50
Mn (mg/L) 1226 1310 1747 1.896 1563 1304
Zn(mgl) 1297 0.749 5675 5.525 415 0346
Heavy metals :
Cd(mgl) 0,013 0.031 0.0 0.024 0009 0.016
Pb smyl.-) 0.314 0.328 0.249 0.288 0276 0328
Ni (mg/L) 0360 0.319 0.378 0.426 0264 . 0.383
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