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Abstract

Two types of compost, (plant and animal) as well as furan 10%G were
effective in reducing Meloidogyne incognita number of galls, nematode reproduction
and fecundity. Compost was investigated as amendment for suppressing
populations of Meloidogyne incognita and increasing plant vigor. The greenhouse
and laboratory studies were conducted with mature compost produced in SEKEM
organic farm. Compost extract was prepared by steeping 100 g compost in 200 ml
tap water and removing biomass with cheesecloth filtration followed by
centrifugation. The supernatant was diluted I: 4 in water, sterile filtered and used as
100% compost extract treatment. In micro well as says, M. incognita J, activity were
inhibited by all tested compost extract concentrations (25%, 50%, 75% and 100%
extract), with >55% inhibition in 100% compost extract after 72h. (Animal and plant)
Compost treatments mixed with soil at doses 25, 50,100g/ kg were greater
treatment gave the best result in reducing the nematode reproduction compared
with untreated check. (Animal and plant) compost suppressing final nematode
population values that average 92.18% and 92.54 respectively, at doses 100g/kg
soil compared with nematicide Furan 10% at dose 2g/ kg suppressing final
nematode population values that average 79.10%. Also the used (animal and plant)
compost tea at two times 2 days before inoculation and 10 days after inoculation
showed the same results. The highest percentage of reduction in nematode final
population (80.59%) and (82.90%) was noticed in concentration dose100 g/200 cm?®
water / kg by animal and plant compost tea 2 days before inoculation.

All the tested materials significantly suppressed nematode final population
and rate of buildup. In general there were positive correlation between the
concentration used and the obtained degree of nematode management.

Key words: organic, extract, compost, compost tea, plant parasitic nematode,
Meloidogyne incognita, soil amendments.

Introduction

Root-knot nematodes (Meloidogyne spp.) are among the most economically
damaging genera of plant parasitic nematodes on horticultural and field crops,
causing an estimated US $100 billion loss annually (Oka et al., 2000). Meloidogyne
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incognita (Kofoid& White) Chitwood is one of the most harmful root -knot nematode
species, which infects a wide range of vegetable crops in Egypt (lbrahim et al.,
2000). Root knot nematodes are among the most difficult crop-pest to be controlled.
Although chemical nematicides are effective, easy to apply and show rapid effects,
they have begun withdrawn from the market owing to concerns about public health
and environmental safety (Rich et al., 2004). Also, nematicides have higher cost of
application, limited availability in many developing countries or their diminished
effectiveness following repeated applications (Schneider et al., 2003; Ahmad and
Siddiqui, 2009).

Attention on environmental safety has led to the search of alternative
strategies including the use of compost, one promising management strategy that
can use to suppress nematode populations and increase soil health and plant vigor
composts produced from various organic residues have been reported to suppress
populations of nematodes and other plant disease-causing organisms.

Recently, several studies concerned the effectiveness of compost used as
soil amendments in managing root —knot nematode and compost tea extract
Considerable progress in the use of compost as soil amendment for the control of
plant parasitic nematodes under field conditions has been reported by (McSolery
and Galher, 1995,1996, 1997; Nico, 2004; zhu et al., 2006 and Zhang, 2009).

Many studies emphasized that nematode populations were greatly
suppressed after compost application (Farahat et al., 2010; Renco et al., 2010;
Addabbo et al., 2011 and Sasanelli et al., 2011). Meyer et al., (2011) and
Ravindra et al., (2014) they reported that compost was investigated as an
amendment for suppressing populations of Meloidogyne incognita and increasing
plant vigor.

Material and Methods
Preparation of compost extracts

Laboratory studies were conducted with two source of organic compost
(animal and plant). Compost extract was prepared by soaking for 100 g compost in
200 ml tap water and removing biomass with cheesecloth filtration followed by
centrifugation 3000rpm for 10 min. The extract was served as standard solution.
The extract was diluted to make four concentrations (i.e. 25, 50, 75,100 mg/ml)

Nematicidal activity

One ml of nematode suspension containing 100 freshly hatched juveniles of
Meloidogyne incognita was added to constant volume of extracts into petri dishes
(80mm) and 100 freshly hatched second stage larvae of Meloidogyne incognita in 5
ml distilled water as control. All dishes were incubated in an incubator at (25+2C).
After 24, 48 and 72 h the juveniles were counted for mortality and non mortality
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under stereoscope microscope. The death of nematodes was confirmed by keeping
them in tap water for 24 h. The percent mortality was worked out from an average of
three replicate.

Table (1): Plant compost analysis.

Analysis Unit Plant compost analysis
weight per cubic meter Kg 660
Moisture % 32
PH(1:10) 7.61
EC(1:10) Ds/m 2.26
Total(N) % .98
Nitrogen alamonyumi PPm 27
Nitrogen nitrate PPm --
Organic matter % 32.0
Organic Carbon % 18.56
Ash % 68.0
C:N 1:18.93
Total phosphorus % .27
Total Potassium % .52
Weed seeds -- --
Nematode Juveniles/200g --

Table (2): Animal Compost analysis.

Analysis Unit Animal compost analysis
weight per cubic meter Kg 699
Moisture % 32
PH (1:10) 7.33
EC (1:10) Ds/m 2.49
Total (N) % 0.79
Nitrogen alamonyumi PPm 43
Nitrogen nitrate PPm 109
Organic matter % 22.9
Organic Carbon % 13.28
Ash % 77.10
C:N 1:16.81
Total phosphorus % 0.38
Total Potassium % 0.48
Weed seeds -- --
Nematode Juveniles/200g --
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A. Compost experiment

One month old eggplant seedlings, Solanummelongena cv. Black Balady,
with uniform size were transplanted singly in 15cm clay pots filled with organic soil
from SEKEM farm. Each treatment was replicated three times two source of organic
compost (animal and plant) were applied at rates 25, 50 and100g/kg soil. One week
later each pot was inoculated with 2000 freshly hatched juveniles Meloidogyne
incognita. Each treatment was replicated three times. All treatments were arranged
in a complete randomized design under greenhouse condition at 32+5°C. Also two
control treatments were done (nematicides and untreated infected plants). Pots
were watered periodically every two days. The plants were harvested after 45 days
from inoculation time

B. Compost tea experiment

One month old eggplant seedlings, Solanum melongena cv. Black Balady,
with uniform size were transplanted singly in 15cm clay pots filled with organic soll
from SEKEM farm. Pots were divided into two groups; first group received animal
tea compost and second received plant tea compost. The two kinds of compost
were added at rates 25, 50 and 100 g/200 cm3water for each pot as drench
application two days before inoculation and ten days after inoculation. Each pot was
inoculated with 2000 freshly hatched juveniles Meloidogyne incognita. Each
treatment was replicated three times. All treatments were arranged in a complete
randomized design on clean benches in greenhouse. Also two control treatments
were done (nematicide (furan 10% G at rate 2gm /plant) and untreated infected
plants). Pots were watered periodically every two days. For each experiment, the
plants were uprooted after 45 days from inoculation time.

Nematode enumeration and plant growth parameters determination

Soil of each pot was processed for nematode extraction by sieving and
Baerman —pan technique (Southey, 1970). A count of second stage juveniles (J2)
in soil of each pot was determined by means of Hawksley counting slide under
stereoscopic microscope. Also, average numbers of eggs/egg-masses were
determined by rinsing four randomizely selected egg-masses per root system of
each replicate in 1% sodium hypochlorite to release eggs from egg matrix. Then,
the released eggs were suspended in water and counted under stereoscopic
microscope. Collected juveniles were counted. Galls and egg-masses and their
indices were rated. The reduction percentage in galls formation, egg-masses
production, also female’s numbers were counted and juveniles’ number were
calculated

According to the following formula:

R% = (Control-Infected)/ Control) x100
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The final population and nematode build-up were calculated for all
treatments.

The rate of nematode increase (R.B) was detected by dividing the nematode
Final Population by the nematode Initial Population (FP/PI).

Plant growth response based on leaves number, fresh shoot and root length
also dry and fresh shoot and root weights were determined and calculated for all
treatments. Statistical analysis was carried out according to the procedure "Anova"
recorded by Senedecor and Cochran (1980). Means of treatments were compared
by Dancann's Multiple Range Test at 5%level of probability. These steps were
accomplished using SPSS Program version 16.

Results

Impact of compost (animal and plant) extract at four concentration 25%, 50%,
75% and 100% on mortality percentage of newly hatched juveniles (J;) of
Meloidogyne incognita are depicted in table (3). As it is clear appositive correlation
has observed between Meloidogyne incognita J, mortality percentages and
compost extract concentration at the three different exposure times. Meanwhile,
larval mortality percentages increased with the increase of compost extract
concentration from 25% up to 100 %.It is also evident that the tested concentrations
of plant compost extract were superior over that of animals.

Compost extract in larval mortality percentages at all the time of exposure,
since their values were amounted t028.57, 42.42, 49.00 and 58.82 for the plant
compost extract at 25%, 50%, 75% and 100% concentrations, respectively,
whereas those of animal compost extract at the same time were 16.45, 32, 35, 46
and 55.44 accompanied with 25, 50,75, 100 concentrations, respectively.

Table (3): Nematicidal effect of compost extracts on mortality percentage of
Meloidogyne incognita juveniles (J,) under different concentration at different
exposure times.

Time %Mortality juveniles(J,)
Treatment
Conc. 24 h. 48h. 72h.
25 10.14 14.63 16.45
Animal compost 50 20.38 25.86 32.35
75 23.52 32.39 46.00
100 27.94 36.36 55.44
25 14.08 19.29 28.57
Plant compost 50 20.00 27.47 42.42
75 41.17 47.94 49.00
100 44.93 49.97 58.82
Check 00 00 00 00
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Compost treatment

Data presented in table (4) reveals that the tested compost (animal and
plant) applied at all doses significantly impaired gall formation, juveniles, egg-
masses, final population as well as nematode build up and egg production
comparing with untreated check. Differences in nematode reduction were obvious
among and/or doses treatment, while, no significant difference between the
compost type, the higher the dose the higher reduction in nematode number, and
gave the best results. Animal compost suppressing final nematode population
values that average 73.57%, 85.14% and 91.70, at doses 25, 50 and 100g/kg soil
respectively. On the other hand, plant compost suppressing final nematode
population values that average 71.92%, 87.98% and 92.54 % at doses 25, 50 and
100g/kg soil respectively. Furan at dose 2g/pot suppressing final nematode
population values that average 79.22% (fig., 1).

Improvement in plant growth parameters in terms of shoot and root length
and weights was variable and proportioned with the compost (animal and plant)
treatments at different doses (table 3), while the dose100g/ kg gave the best result
in increment the leave number and the shoot length in all treatments of compost
(animal and plant) on other hand, fresh and dry shoot weight were increased also
with the dose 100g/pot in all treatment, also length and fresh weights of roots were
increased. All treatments recorded an increment for all growth parameters than the
control except in root fresh weight was decreased when the dose 25and 50g/kg in
some treatment.

(Animal and plant) compost tea 2 Days before inoculation and 10 Days after
inoculation)

Data in table (6) showed that, all treatments (animal and plant compost tea)
were explicated with two time; two days before inoculation and ten days after
inoculation. All treatments significantly affected Meloidogyne incognita development
and could arrest its reproduction rate compared with check treatment. Concerning
reduction percentage of juvenile's number, galls, females, egg-masses, eggs per
egg masses, the final population and nematode build-up were diminished with all
treatments. Animal compost tea treatment (2 days before inoculation) was better
than the plant compost tea 2days before inoculation in all doses expect the dose of
100 g/200 cm3 water plant compost tea which better than animal compost tea in
final population. Also animal was compost tea 10 days after inoculation achieved
best result than the plant compost tea 10 days after inoculation in final population.

On other hand the treatment with animal and plant compost tea 2 days before
inoculation achieved the best result than that 10 days after inoculation. Also, the
calculations of final population and rates of build —up were significantly affected by
animal and plant compost tea 2 days before inoculation, the highest percentage of
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reduction in the nematode final population (80.59%) and (82.90%) was noticed in
concentration dose100 g/200 cm® water /kg while, the lowest reduction was
(69.94%) and (65.69%) in concentration dose25 g/200 cm® water /kg. All treatment
at the highest concentration level achieved the lowest rate of build-up (1.19 folds)
and (1.05 folds), resembling that obtained by the highest concentration dose100
9/200 cm3water for /kg.

Accordingly, the calculated final population (fig., 2) and rates of build —up
were significantly affected by animal and plant compost tea 10days after
inoculation, the highest percentage of reduction in the nematode final population
(79.04%) and (74.12%) was noticed in concentration dose100 g/200 cm® water for
each pot. while, the lowest reduction was (66.94%) and (57.97%) in concentration
dose 25¢g /200cm® water /kg all treatment at the highest concentration level
achieved the lowest rate of build-up (1.28 folds) and (1.95folds), resembling that
obtained by the highest concentration dose100 g/200 cm3water /kg.

Data on response of M. incognita —infected eggplant plants to drench
application of (animal and plant) compost tea was tabulated in table (7). It was
noticed that plant growth parameters, on basis of number of leaves, weights and
length of both shoots and roots, highly responded to material applications, even with
nematode infection. With regard to the influence of tested materials on shoot length
no definite trend was noticed. Although, all materials used increased shoot lengths
of treated plants, differences among values of such parameter were mostly
insignificant. Moreover, plant and animal compost tea 10 days after inoculation and
plant and animal compost tea 2 days before inoculation, was gave the best result
48.42, 46.88% and 45.33% respectively compared to check. Also, these previous
materials showed an increase in fresh weight that recorded 33, .78%, 29, 91%, and
47.89% respectively. Regarding to dry weight registered increase percentage were
80.57%, 71.01% and 63.37% respectively. While the dose 100 g in animal compost
tea 2days before inoculation gave the best result 82.88% in shoot dry weight, while
the less result achieved by nematicide furan 20.70% , also the dose of 25g/
200cm?® by plant compost tea10 days after inoculation and animal compost tea 2
days before inoculation recorded 41.08% and 45.54% respectively. Likely, root
parameters had erratically respond to different concentration level of the tested
materials. Most treatments which had significantly improved such parameters when
compared to the check. However, with few exceptions as well as the dose 25 and
50/ 200cm3by plant compost tea10days after inoculation caused decreased in root
fresh weight.
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Table {4): Effect of snimal and plant compost different concentrations on Mefoidegyne ncognils development infected eggplant
[Soianum m sicngena) under gresnhowse condition.
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Table (5 Plant growth parameters of eggplant (Sclanum melongens) affected by Meloidogyne incognits treated by different animal
and plant compest concentrations under greenhols & conditions.
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Table (8); Effect of different animal and plant compost tes treatment on Meleidogyne incognita development infected eggplant
(Solanum melongens) under greenhouse condition.
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Table (7): Flant growth parameters of eggplant [ Selsnumm elongens) infected by Meloidogyne ncognits and treated by compost tea
(animal and plant) concentration under greenhouse condifions.
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Fig. (1): %Reduction in final population of Meloidogyne incognita infected eggplant
roots and influenced by two type of Compost.
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Fig. (2): %Reduction in total population of Meloidogyne incognita infected eggplant
roots influenced by Compost tea.
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Discussion

The efficacy of compost seemed to be depends on the components of which
it were produced, so differences were observed in the present work among the two
tested types of compost (plant and animal) the present study are harmony with
those of Moselhy (2009) who reported that compost significantly reduced formation
of galls on sunflower roots, the developmental stages and the final population
nematode many reports indicated that compost application improved growth of
infected plants and diminished nematode population (Leroy at el.,2007 and
Cayuela et al.,2008). The beneficial effects of compost on treated plants rather
than its role in controlling nematode were outlined by many authors they mentioned
that compost improves soil structure, porosity; increases infiltration and permeability
of heavy soils, increases water holding capacity, supplies variety of macro and
micronutrients; supplies significant quantities of organic matter, improves cation
exchange capacity. Also, compost stabilizes soil PH, provides humus, vitamins,
hormones, and plant enzymes which are not supplied by chemical fertilizers (Field
guide to compost use, 2001; Evanylo et al., 2008; Ahamed et al., 2009).

The mechanisms by which composts suppress plant diseases and plant
parasitic nematodes are still speculative but it may be due to increase competition
from fungivorous and bacterivorous nematodes resulting from increased availability
of food sources after compost applications. There is good evidence (Edwards,
1998) that earthworms greatly increase overall microbial activity in organic wastes
greatly by providing fragmented organic materials for microbial growth of soil
bacteria and fungi. Soils that were treated with inorganic fertilizers only had much
less organic matter available for microbial growth compared to those in the
Compost treated soils. The effects of compost applications on soil were much
greater on fungivorous nematode populations than on bacterivorous nematode
populations. As it is know, Earthworms depend upon fungi as a main source of food
and tend to increase fungal activity in their casts by excreting fungal spores
(Edwards & Fletcher, 1988) which may also explain why there were greater
increases in populations of fungivorous nematodes than in those of bacterivorous
nematodes. Moreover, plant parasitic nematodes are attacked by cyst fungi and
nematode trapping fungi populations of which could have increased in response to
compost applications (Kerry, 1988). The greater availability of microorganisms as a
source of energy could increase the competitive ability of both bacterivorous and
fungivorous nematodes as compared to plant parasitic nematodes.
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