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ABSTRACT

The effect of two isolates of fungi (Glomus mosseae - Trichoderma harzianum); two isolates
of bacteria (Azotobacter chroococcum - Pseudomonas fluorescens), and two nematodes
(Steinernema feltiae- Diplogaster lheritieri) was evaluated against root knot nematode,
Meloidogyne incognita infecting tomato plants under greenhouse conditions. The experiment
was conducted in plastic pots (25 cm) at the Research Station of the Faculty of Agriculture in
Shebin El-kom, EI-Menoufia Governorate. Statistical analysis of the obtained results recorded
that predatory nematode, D. lheritieri gave the highest reduction percentage (84.0%) in M.
incognita juveniles, as well as it reduced root gall index (60.0%) and mature females (72.3%),
compared to the nematicide oxamy! that gave 84.2 & 80.0 %, respectively. Triple treatment of
D. Iheritieri + A. chroococcum + G. mosseae was superior recording only 184.7 J, / 100 cm?®
soil with a reduction percentage of 88.5 % compared to the rest of bio-agents. From the obtained
results, it can be recommended to use such treatment which achieved the highest decrease
percentages of soil nematodes, number of females and root knot galls compared to oxamyl.

Keywords: Root knot nematode, biological control, bacteria, mycorrhizae, predator,
entomopathogenic nematode

INTRODUCTION

Tomato (Solanum lycopersicum L.) belongs to Family Solanaceae, which is grown in
temperate and warm regions. Tomatoes contain several antioxidant vitamins (vitamins C,
B and A) and contain many sugars, minerals, vegetable acids, iron and a quantity of
proteins. It is considered one of the vegetables of great economic importance (Bashir et
al., 2018). Meloidogyne incognita is a sedentary endoparasitic species of the root knot
nematodes and is considered one of the most important pests that infect tomatoes and
cause great economic losses by attacking the roots of tomatoes and cause root knot
disease (Manju and Sankari, 2015). Scientists conducted many researches to control
root knot nematodes by safe microorganisms to avoid the harmful effects of chemical
nematicides. Vesicular-arbuscular mycorrhizal (VAM) fungi (Glomus mosseae)
penetrates the roots of the host and enters into the cells and multiplies with the presence
of some outside the roots extending in the soil and works to facilitate the absorption of
water, salts and nutrients to the roots (Ahmed et al., 2009). Trichoderma harzianum
considered an effective bio-agent against root-knot nematodes, and studies have shown
that it reduces root-knot nematode eggs and is used in integrated control programs (El-
Deeb et al., 2018). Azotobacter chroococcum and Pseudomonas fluorescens strains
affect root-knot nematodes, directly by excreting toxic substances that lead to the death
of nematode juvenile, or indirectly by changing the rhizosphere environment (Youssef
and Eissa, 2014). Entomopathogenic nematode, Steinernema feltiae is used in
biological control of insect pests, but many studies have proven their efficacy against
plant-parasitic nematodes (Jagdale et al., 2009). Studies have shown that S. feltiae
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reduced root knot nematode, M. incognita juvenile infected tomatoes (El-Ashry et al.,
2018). Diplogaster Iheritieri has proved to be successful in biological control programs
for plant parasitic nematode. It has a high ability to attack plant-parasitic nematodes, as
it is equipped with teeth that cut its prey and feed on it (Anwar et al., 2005; Sanchez-
Moreno et al., 2007). The harmful effects of chemical control on human and animal
health, as well as the plants, have promoted scientists to think about alternative& safe
and harmless methods for the environment,

Hence the idea of this research under study was to use safe agents and
microorganisms on humans and plants to control root knot nematode, M.-incognita
infecting tomato plants.

MATERIALS AND METHODS

Nematode culture:

Meloidogyne incognita second juveniles (J2) were collected from pure culture reared
on cotton Gossypium barbadense (Gallini) var. Delta Pin 61. Galled roots of cotton
were washed in the water to clean them from the soil sticking to the roots, then the roots
were cut to pieces of 1 cm long and stirred in sodium hypochlorite NaOCI (0.5%) for 3
minutes and shacked well in sterile water to free eggs from egg masses (Kerry and
Bourne, 2002). Eggs were incubated in modified Baermann funnel at 25 = 1°C for 4
days to obtain second stage juveniles (J2) according to the method of Gray (1984) to
use it in the experimental infection procedure (Chuixu et al., 2013).

Preparation of treatments:
1- Fungi:

Glomus mosseae and Trichoderma harzianum fungi isolates were obtained from Cairo
Mercin, Ain Shams University, Egypt. Mycorrhizae inocula were applied 15 days
before nematode infection. Pots receiving endo-mychorrhiza was each inoculated with
3g infested soil and 0.5 g of the onion roots colonized by G. mosseae (Amin and
Mostafa, 2000). T. harzianum (1x10% vital spores), was applied at the rate of 0.2 g/plant
(El-Deeb et al., 2018).

2- Bacteria:

Efficient local strains of Azotobacter chroococcum and Pseudomonas fluorescens were
obtained kindly from Pharmaceutical Department, Agricultural Research Center, Giza,
Egypt. The bacterial strains were prepared for application according to the method
described by Mahfouz (2003). The prepared culture from each bacterial strain contained
107cell/ml, and was applied at the rate of 3 ml /plant, at the same time of nematode
inoculation.

3- Nematode:

Pure culture of predatory nematode, Diplogaster lheritieri was obtained from
Nematology and Biotechnology Laboratory, Faculty of Agriculture, Fayoum
University and reared under laboratory conditions.

Steinernema feltiae was obtained kindly from a pure culture by Dr. Ahmed Azaze from
Entomology and Nematology, Agricultural Research Center, Giza, Egypt. It was
separately cultured in last instar larvae of the greater wax moth Galleria mellonella L.
this technique according to El-Ashry et al. (2018). At the same time of adding M.
incognita infection, the predatory nematode, D. lheritieri was added at a rate of 100
individual per pot, as well as entomopathogenic nematode, Steinernema feltiae was
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added at the same time of adding root knot nematode at the rate of 5000 1Js per pot, for
single or combined treatments (EI-Ashry et al., 2018).

4- Oxamyl :

Vydate 24% L is a chemical insecticide and nematicide: (methyl 2-(dimethylamino)-N-
(methylcarbamoyloxy)-2-oxoethanimidothioate) C7H13N3OsS. It is commonly sold
under the trade name Vydate. It was applied at the rate 2 ml /pot and added at the time
of nematode inoculation.

Experimental preparation and design:

Experiment layout was randomized complete block design with ten replicates. This
experiment was carried out in the experimental station of the Faculty of Agriculture at
Menoufia University, Egypt. The experiment was done under greenhouse conditions
and each treatment consisted of 10 replicates. One seedling 30 day-old of tomato,
Solanum lycopersicom cv. Login was planted in plastic pots 25 cm containing 3kg of
sterilized clay-sand mixed soil (1:3 v/v). After seven days of seedlings adaptation, 3000
J2/3 kg soil of M. incognita were added by pipette into three holes around each seedling.

Sampling Procedures:

Soil samples were collected from soil around tomato plants after 30,60 and 90 days of
nematode inoculation, using a hand trowel where the dried surfaces of soil was removed
and samples were taken from the wetted rhizosphere region of the soil and transferred
to the laboratory to extract nematodes and determine the population of root knot
nematode.

Nematode Extraction and Numeration:

Each soil sample was carefully mixed, and an aliquot of 100 cm® was processed for
nematode extraction according to methods described by Christie and Perry (1951) and
Southey (1970). About 300-400 ml of water were added to the soil in a glass beaker
(1000 ml) and the mixture was agitated by fingers, after few seconds the suspension
was poured onto a 60 mesh-sieve and passing suspension was collected in another clean
glass beaker. Materials caught on the 60 mesh-sieve were discarded, while the collected
suspension was then poured onto a 200 mesh-sieve. Materials remain on the sieve were
thoroughly washed by a gentle streamed of water into a 200 ml beaker.

The resulting suspension containing nematodes was then transferred to a Modified
Baermann pan fitted with soft tissue paper for the separation of active nematodes from
debris and fine soil particles. After 72 hrs nematode water suspension was collected and
concentrated to 20 ml in a vial by using a 350 mesh-sieve. An aliquant of 1 ml each of
nematode suspensions were pipetted off, placed in a Hawksley counting slide and
examined using a stereomicroscope.

At the end of the experiment, tomato roots were washed carefully under running tap
water in order to remove soil particles. A sample of one gram for each composite root
sample (Shafiee and Mendez, 1975) was immediately stained in Lactophenol acid
fuchsine for 24 hours, then the females were counted using a stereomicroscope (Daykin
and Hussey, 1985) as well as root gall index was computed according to Taylor and
Sasser (1978) (Table 1).
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Table 1: Rating scale levels of gall numbers
Number of galls/ root system Gall index
0 0
1-2
3-10
11-30
31-100
>100

g~ W N -

Statistical analysis:
All data were subjected to ANOVA test by a computer program (Costat, 2008) to
determine Duncan's multiple range test and the LSD 5%. In addition Abbott’s formula
was used to determine the increase percentages of vegetative characters.

Reduction percentages were counted according to Abbott's formula (1925).

No of nematodes after treatment
Reduction % = (1 - ) * 100
No of nematodes in Control

RESULTS

The obtained results in Tables (2&3) revealed that the combined treatment of D.
Iheritieri + A. chroococcum + G. mosseae was superior recording only 184.7 individual
nematodes/ 100 cm? soil with a reduction rate of 88.5 % compared to the rest of the
materials, followed by the binary treatment D. lheritieri + A. chroococcum and the
binary treatment D. Iheritieri + G. mosseae, where 228.4 and 248.0 nematodes/100 cm?®
soil were found, with a reduction of 86.0 and 84.8%, respectively. While the binary
treatment of G. mosseae + P. fluorescens gave 702.6 nematodes/100 cm? soil with a
reduction rate of 59.8%, and T. harzianum + P. fluorescens also gave 698.7
nematodes/100 cm? soil with a reduction rate of 59.5%, recording the lowest reduction
percentages.

Table 2: Effect of bio-treatments on the population density of Meloidogyne incognita
infected tomato plants.

Aver. No. of M. incognita juveniles/ 100 cm® soil
Days post-treatments

Treatments Overall
30 Days 60 Days 90 Days mean

T. harzianum + P. fluorescens 7819¢c 713.3b 601.0b 698.7 b
G. mosseae + P. fluorescens 815.6 b 7019c 590.3 ¢ 7026 b
T. harzianum + A. chroococcum 694.9 e 487.0¢g 428.0¢ 536.6 d
G. mosseae + A. chroococcum 627.09g 471.9h 317.3¢g 472.1f
S. feltiae + G. mosseae 739.0d 567.0 d 497.9d 601.3 ¢
S. feltiae + A. chroococcum 701.0e 549.3 e 3349 f 528.4 d
D. lheritieri + G. mosseae 449.01i 203.9i 91.0h 248.0¢
D. lheritieri + A. chroococcum 4079 192.0j 85.3i 228.4h
S. feltiae + A. chroococcum + G. mosseae 649.9 f 516.0 f 297.0i 487.6¢e
D. lheritieri + A. chroococcum + G.mosseae 3749k 118.3k 61.0j 184.7i
Vydate 24% L 497.0 h 187.0] 84.9i 256.3 g
Control 14979 a 1796.9 a 2101.3a 1798.7 a

Values in each column followed by the same letter are not significantly different at 5% level.
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Table 3: Reduction percentage of Meloidogyne incognita infected tomato in the soil
after application of different bio-agents.

Reduction %

Treatments
30 Days 60 Days 90 Days Overall

mean
T. harzianum + P. fluorescens 47.8 60.3 71.4 59.8
G. mosseae + P. fluorescens 45.6 60.9 71.9 59.5
T. harzianum + A. chroococcum 53.6 72.9 79.6 68.7
G. mosseae + A. chroococcum 58.1 73.7 84.9 72.2
S. feltiae + G. mosseae 50.7 68.5 76.3 65.2
S. feltiae + A. chroococcum 53.2 69.4 84.1 68.9
D. lheritieri + G. mosseae 70.0 88.7 95.7 84.8
D. lheritieri + A. chroococcum 72.8 89.3 95.9 86.0
S. feltiae + A. chroococcum+ G. mosseae 56.6 71.3 85.9 71.3
D. lheritieri + A. chroococcum + G. mosseae 75.0 934 97.1 88.5
Oxamyl (Vydate24 % L) 66.8 89.6 96.0 84.1

The statistical analysis of the data in Table (3) indicated that the highest reduction
percentages treatment that caused the death rate of root-knot nematode, M. incognita
juvenile was the predatory nematode D. lheritieri with a percentage of 84.1%, followed
by the treatment with A. chroococcum bacteria with a percentage of 68.3% compared
to the nematicide Vydate that caused a death rate of 84.0%.

Whereas, the treatment with D. lheritieri reduced the percentage of mature females and
root gall index to 72.3 & 60.0%, compared to the nematicide Vydate, which reduced by
84.2 & 80.0%, respectively.

Table 4: Influence of the binary and triple effect of bio-treatments on mature female
and root gall index of Meloidogyne incognita infecting tomato roots.

Root Reduction Mature Reduction
Treatments gall 0 females 0
index % perlg/root %
T. harzianum + P. fluorescens 40b 20.0 18.9b 31.3
G. mosseae + P. fluorescens 40b 20.0 17.0c 38.2
T. harzianum + A. chroococcum 30c 40.0 15.0d 455
G. mosseae +A. chroococcum 30c 40.0 14.0 de 49.1
S. feltiae + G. mosseae 30c 40.0 13.9 de 49.5
S. feltiae + A. chroococcum 30c 40.0 12.0e 56.4
D. lheritieri +G. mosseae 2.0d 60.0 7.2f 73.8
D. lheritieri + A. chroococcum 2.0d 60.0 70f 74.5
S. feltiae + A. chroococcum + G. mosseae 2.0d 60.0 8.3f 69.8
D. lheritieri + A. chroococcum + G. mosseae 10e 80.0 3.0h 89.1
Vydate 24% L 1.0e 80.0 509 81.8
Control 50a - 275 a -

Means in each column followed by the same letter (s) are not significantly different at 5% level.
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In addition the obtained results in Table (4) cleared that the triple treatments also
reduced the numbers of female nematodes, and the most successful treatment in this
direction was the multiple treatment of D. lheritieri + A. chroococcum + G. mosseae,
which reduced the number of females by 89.1%, followed by the treatment of D.
Iheritieri + A.chroococcum with a decrease of 74.5%. These treatments also reduced
the number of root knot galls. The highest treatments in reducing the number of
nematode galls were the combination treatment of D. lheritieri + A. chroococcum + G.
mosseae, giving an 80% decrease in the average number of root knot galls, while the
binary treatments of G. mosseae + P. fluorescens, or T. harzianum + P. fluorescens
gave only 20% decreases in both nematode galls and mature females.

From the previous results, it can be recommended to use the triple treatment of D.
Iheritieri + A. chroococcum + G. mosseae, which achieved the highest reduction
percentages of nematodes and reduced the number of females and nematode galls more
than the percentage achieved by the pesticide Vydate.

DISCUSSION

The obtained results agree with those conducted by Linderman (1992), Ahmed et al.,
(2009) and Abokorah (2017) who recorded that, vesicular-arbuscular mycorrhizal
(VAM) fungus (Glomus mosseae) lives with the roots of the plant in a symbiotic life,
as it facilitates the absorption of nutrients to the roots of the plant, which leads to an
increase in the plant's immunity in resistance to root-knot nematodes, as it competes
with the parasitic nematodes on the plant for housing within the root tissues.
Moreover, the article results are in agreement with several attempts have been made to
use T. harzianum to control plant-parasitic nematodes. Al-Hazmi and Javeed (2016)
reported decrease in egg production of the root-knot nematode, M. javanica on tomato
plants; soil juveniles (J2); and increased host growth when treated with T. harzianum
and it is important that biocontrol isolates are able to compete and persist in the
environment rapidly colonize and efficiently proliferate on newly formed roots. In
addition, Weller et al. (2002) and Youssef and Eissa (2014) recorded that, A.
chroococcum inhibit the activity of parasitic nematodes by releasing ammonia gas that
suffocates nematodes and leads to the death of the juvenile of parasitic nematodes on
the plant and it also works to raise soil fertility. Both Azotobacter chroococcum and P.
fluorescens reduce the numbers of parasitic nematodes and improved the vegetative
characteristics of hibiscus plants (Moussa and Abo-Korah, 2016).

Diplogaster sp. is a very important predatory nematode caused significantly
reduction in nematode population in the roots of tomato. Diplogaster sp. as a predator
of second stage juveniles of M. javanica by prey on parasitic nematodes with their teeth
were studied by Khan and Kim (2005); McSorley et al. (2006); Sanchez-Moreno et al.
(2007).

Entomopathogenic nematodes (EPNs) are currently marketed worldwide for
biological control of insect pests. Several greenhouse studies have demonstrated
suppression of plant parasitic nematodes (PPNs) by application of EPNs (Jagdale et al.,
2009). These findings suggest the possibility of exploiting the antagonistic potential of
EPNs for biological control of PPNs. Moreover, it has been shown that EPNs can affect
the populations of RNKSs infecting plants, when they are applied near the root system
(El-Ashry et al., 2018).

Chemical nematicides control has disadvantages like high expensive and hazard to
human health and the environment. Thus, there is urgently needed to replace chemical
control. Now, several alternative techniques are available, including biocontrol agents
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and soil amendments (El-Deeb et al., 2018). Today, chemical nematicides are losing
their popularity among farmers for protecting their crops from nematode infestations.
Some safe procedures for nematode control have been developed passed on biological
control agents and organic amendments; however, there is still a need for alternative,
friendly methods or compounds for effective nematode control to be developed (El-
Ashry et al., 2018).

REFERENCES

Abbott, W.S. (1925). A method of computing the effectiveness of an insecticide. J.
Econ. Entomol. 18: 265-267.

Abo-Korah, M.S. (2017). Biological control of root-knot nematode, Meloidogyne
javanica infected Ground Cherry using two nematophagous and mycorrhizal
Fungi. Egyp. J. Biol. Pest Control 27(1): 111-115.

Ahmed, S.H.; Abdelgani, M.E.and Yassin, A.M. (2009). Effects of interaction between
vesicular-arbuscular mycorrhizal (VAM) fungi and root knot nematodes on
Dolichos bean (Lablab niger Medik.) plants. AEJSA 3:678-683.

Al-Hazmi A. S. and Javeed, T. M. (2016). Effects of different inoculum densities of
Trichoderma harzianum and T. viride against Meloidogyne javanica on tomato.
Saudi J.Biol. Sci.23: 288-292.

Amin, A.W. and. Mostafa, F.A. (2000). Management of Meloidogyne incognita
infecting sunflower by integration of Glomus mosseae with Trichoderma viride,
T. harzianum and Arthrobotrys oligospora. Egypt. J. Agronematol. 4(2): 102-
113.

Anwar L.; Bilgrami, R. G. and Christopher, B. (2005). Prey preference and feeding
behaviour of the diplogastrid predator Mononchoides gaugleri (Nematoda:
Diplogastrida. Nematology 7(3): 333-342

Bashir M.A.; Alvi, A.M.; Khan, K.A.; Rehmani M.l.; Ansari, M.J.; Atta, S.; Ghramh,
H.A.; Batool, T. and Tariq, M. (2018). Role of pollination in yield and
physicochemical properties of tomatoes (Lycopersicon esculentum). Saudi J.Biol.
Sci. 25: 1291-1297.

Christie J.R. and V. G. Perry, V. G. (1951). Removing nematodes from soil. Proc.
Helm. Soc. Washington, 18:106 -108.

Chuixu, K.; Chongyan, Z.; Jing, L.; Jun, Z.; Keqin, Z. and Yajun, L. (2013) Evaluation
of Stropharia sp. 1.2052 nematicidal effects against Meloidogyne incognita on
tomato. African J. Microbiol.Res. 7(50): 5737-5741.

CoStat 6.400 (2008). Statistical CoHort Software program, Copyright © 1998- 2008
CoHort Software 798 Lighthouse Ave. PMB 320 Monterey CA, 93940 USA

Daykin, M. E. and Hussey, R.S. (1985). Staining and histopathological techniques in
nematology. In: Barker, K. R.; C. C. Carter and J. N. Sasser (eds), An Advanced
treatise on Meloidogyne, Vo. Il Methodology, pp. 39-48. N. Carolina State Univ.
Graphics, Raleigh.

El-Ashry, R. M.; Eldeeb, A. M.; El-Marzoky, A. M. and Mahrous, M.E. (2018).
Suppression of Meloidogyne incognita in tomato plants by application of certain
entomopathogenic nematode species under greenhouse conditions. Egypt. J.
Agronematol. 17(1): 25-42.

El-Deeb, A.M.; ElI-Ashry, R. M. and El-Marzoky, A.M. (2018). Nematicidal activities
of certain animal manures and biopesticides against Meloidogyne incognita
infecting cucurbit plants under greenhouse conditions. J. Plant Prot. Path.,
Mansoura Univ. 9 (4):265 — 271.

Egypt. J. Agronematol., Vol. 21, No.1 (2022)



Abo-Korah et al. 21

Gray N. F. (1984). Ecology of nematophagous fungi: Comparison of the soil sprinkling
method with the Baermann funnel technique in the isolation of endoparasites. Soil
Biol. Biochem.16:81-83.

Jagdale, G.B.; Kamoun, S. and Grewal, P.S. (2009). Entomopathogenic nematodes
induce components of systemic resistance in plants: Biochemical and molecular
evidence. Biol. Control 51:102-109.

Kerry B. and Bourne, J. (2002). A manual for research on Verticillium
chlamydosporium, a potential biological control agent for root-knot nematodes.
Druckform Gmbhmerckstr, Germany. p .171.

Khan, Z. and Kim Y.H. (2005). The predatory nematode, Mononchoides fortidens
(Nematoda: Diplogasterida), suppresses Meloidogyne arenaria, in potted field
soil. Biol. Control 35:78-82.

Linderman, R. G. (1992). Vesicular-arbuscular mycorrhizae and soil microbial
interactions. In Mycorrhizae in Sustainable Agriculture. Eds. G. J. Bethlenfalvay
and R. G. Linderman. pp 45-70.

Mahfouz, S.A. (2003). Effect of bio fertilization on growth and oil production of
marioram plant. Ph.D. Thesis Fac. of Agric. Cairo Univ. Egypt.

Manju P. and Sankari, M. (2015). Antinemic Properties of the Botanicals. International
J. Sci. Nature.6 (2):125-134

McSorley, R.; Wang, K.H.; Burelle, N.; and Church, G. (2006). Effects of soil type and
steam on nematode biological control potential of the rhizosphere community.
Nematropica 36:197-214.

Moussa, M.M. and Abo-Korah, M.S.(2016). New successful strategy by application of
antibiotic and foliar fertilizer for controlling of Meloidogyne javanica infected
gladiolus plants and its connectedness of plant characteristics. Life Science J.
13(1):142-151.

Sanchez-Moreno, Sara; Smukler, S.; Ferris, H.; T. O’Geen, A. and Jackson, L. E.
(2007). Nematode diversity, food web condition, and chemical and physical
properties in different soil habitats of an organic farm. Biol. Fertil. Soils. DOI
10.1007/s00374-007-0256-0

Shafiee, M. F. and Mendez, J. M. (1975). Seasonal fluctuations in Radopholus similis
on three varieties of Musa sp. Ciencias Universided de la Habana, Serie II,
Sanidad Vegetal.12, 12pp.

Southey, J. F. (1970). Principles of sampling for nematodes, pp-1-4 in Laboratory
methods for work with plant and soil nematodes. Ministry Agric., Fish and Food
Tech. Bull.2. Her Hajesty's Stationery Office, London.

Taylor, A.L. and Sasser, J.N. (1978). Identification and control of root-knot nematodes
(Meloidogyne spp). Crop. Publ. Dept. Plant Pathol., North Carolina State Univ.
& U.S Agency Int. Dev. Raleigh, N.C pp. 111. (3) .

Weller, D.M.; Raaijmakers, J.M.; Mcspadden, B.B. and Thomashow, L.S. (2002).
Microbial populations responsible for specific soil suppressiveness to plant
pathogens. Annu. Rev. Phytopath., 40:309-348.

Youssef, M.M. and Eissa, M.F. (2014). Biofertilizers and their role in management of
plant parasitic nematodes. A review. J.Biotechnol. Pharmaceutical Res.5(1):1-6.

Egypt. J. Agronematol., Vol. 21, No.1 (2022)


https://www.researchgate.net/scientific-contributions/P-Manju-2167216885?_sg%5B0%5D=P4Vv4L1lvEYCmc6WmiMimXqUZASO0r6YrWbhkUvUCaRg6_c5E9uQxKYugYdqaff_AoSiTuc.sF_rhJj-k3KdlHzs0wb1tt6tO12Jt73cflKXL5AXAyC67nhv9psp3B4MfvS_LN3LRrqhO9u-dMG0oyosmrTZfA.bc0r-ONmU3CBTc6A4MrmLXYaB6REMtp18lvPPbaZq0LcylD5qDva_0JSRR1ZfTJSYKd-djPeXQGuNnloM3xYjw&_sg%5B1%5D=4clBT8APmbXHjY9LuFsuIZfamlaMGu6h87yHrzxora9_s9k_HdlD7Jv2KrQnHY41s5Ruer8.7Iae9v-4h2E7YH3QKEcDL2aqR63MiwCQTkSF2P2wCwzo02ODvjUG_ylE2bGVZRM5EjMVl0HZeNXZXBnLw2x_Rw
https://www.researchgate.net/profile/Sankari-Meena?_sg%5B0%5D=P4Vv4L1lvEYCmc6WmiMimXqUZASO0r6YrWbhkUvUCaRg6_c5E9uQxKYugYdqaff_AoSiTuc.sF_rhJj-k3KdlHzs0wb1tt6tO12Jt73cflKXL5AXAyC67nhv9psp3B4MfvS_LN3LRrqhO9u-dMG0oyosmrTZfA.bc0r-ONmU3CBTc6A4MrmLXYaB6REMtp18lvPPbaZq0LcylD5qDva_0JSRR1ZfTJSYKd-djPeXQGuNnloM3xYjw&_sg%5B1%5D=4clBT8APmbXHjY9LuFsuIZfamlaMGu6h87yHrzxora9_s9k_HdlD7Jv2KrQnHY41s5Ruer8.7Iae9v-4h2E7YH3QKEcDL2aqR63MiwCQTkSF2P2wCwzo02ODvjUG_ylE2bGVZRM5EjMVl0HZeNXZXBnLw2x_Rw
https://www.researchgate.net/profile/Sankari-Meena?_sg%5B0%5D=P4Vv4L1lvEYCmc6WmiMimXqUZASO0r6YrWbhkUvUCaRg6_c5E9uQxKYugYdqaff_AoSiTuc.sF_rhJj-k3KdlHzs0wb1tt6tO12Jt73cflKXL5AXAyC67nhv9psp3B4MfvS_LN3LRrqhO9u-dMG0oyosmrTZfA.bc0r-ONmU3CBTc6A4MrmLXYaB6REMtp18lvPPbaZq0LcylD5qDva_0JSRR1ZfTJSYKd-djPeXQGuNnloM3xYjw&_sg%5B1%5D=4clBT8APmbXHjY9LuFsuIZfamlaMGu6h87yHrzxora9_s9k_HdlD7Jv2KrQnHY41s5Ruer8.7Iae9v-4h2E7YH3QKEcDL2aqR63MiwCQTkSF2P2wCwzo02ODvjUG_ylE2bGVZRM5EjMVl0HZeNXZXBnLw2x_Rw

Effect of Different Bioagents on the Population Density..... 22

) padlal)
ablakall ol Al ) gdad) a1 gilasd Ao dun ol gaad) 3 gal) (lany L8l

Oy Alas slad — aly g Jaaa (¥l daaa — 368 gl A Jaae
s = s - i sial) Axala - e 3 A - eyl (sl ALY )yl o

Sl Al ol elly g 4 gaall Adablae o oS iy Ao ) 31 ALISH G ganll ddanay Dy el 338 ¢ jal o
Al o dua alalalall il unad (Al saal) aaS 1 sileyt AadlSa (8 4y sl g daa o) gl ) sl Gamy
any Gty ) saall 28a3 13 Silariy (g 530 Jac 5 paS ¥ Ao AK0030 Ganal (8 (s ol Cila alalalal) 38
AN E JaabaS ) (el SIS el o gall 028 45 e 5 10 gilai — L iS5 — ke (e daa ) gl ) sl

D. o sitall 13 gilagill alasiinly 33 jdiall dlalaall o) Lale Jeaniall gilill Slasy) Jolaill kil
dall Jara (aladsl ) ol WS ¢ ZAE, v a1 glanl) dlass b Rl A é“'i cilael |heritieri
5 AAEY el A Jaelu€ o 1 gilagill dnaay 45l ¢ ZYY,Y ¢ 70,0 sy daalill LY 5 3y 3l
il el D, Iheritieri + A. chroococcum + G. mosseae - 450 dldaall cuacf 7A«,
Say ¢ lgle Jgeandl &5 Al 0 (e ol sall A 45 )l8a 7 AN, 0 Ay 4 i) (8 1 gilaill (il Ay
02555 Y aae Jalii g 1o gilagill 8 Galids) s el a5 200 Alalaal) 038 aladiuls da il
S sl ) o 48 iie 4y ,0ad) a5l

Egypt. J. Agronematol., Vol. 21, No.1 (2022)



