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ABSTRACT: FEight antagomists; Bacillus subtilis, Pasteuria
penetrans, Trichoderma harzianum, Gliociadium virnes, Paecilomyces
lilacinus and three yeast (Saccharomyces spp.) isolated from
Egyptian soil at different concentrations were used to control root-
knot nematodes, Meloidogyne javanica under laboratory and green
house conditions on tomato plants.

The most effective isolate in controlling root-knot nematodes was
the isolate of Bacillus subtilis, whereas the least effective were the
isolates of yeast (Saccharomyces spp.) under both laboratory and
greenhouse conditions,

Under laboratery conditions applying the antagonistic bacteria,
fungi and yeast achieved high percentage of juvenile mortality
especially at the highest concentratmn {1:10) during all exposure
periods especially after 72 hours.

Under greenhouse conditions B. subtilis was more effective in
reducing numbers of galls, egg-masses and eggs per plant and
number of 2 " stage juveniles in soil whereas, the least effective
isolates were yeast (Succharomyces spp.).

Adding all antagonistic bacteria, fungi and yeast increased the
fresh weight of root and shoot system on tomato plants at all used
concentrations especially in the highest concentra_tlon (1:10).

Using the antagonistic bacteria, fungi and yeast in both (filtrates
and cells) achieved bigh percentage of juvenile mortality during all
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exposure periods especially after 72 hours under laboratory
conditions. The most effective isolate filtrate on juvenile mortality
was B. subtilis, while the lowest effective was the isolate filtrate of
Saccharomyces spp. The most effective isolate cell on juvenile
‘mortality was P. penetrans, while the lowest effective was the isolate
cell of B. subtilis. The tested Saccharomyces spp. was more harmful
to the nematode juveniles than their filtrates of the same
Saccharomyces spp.

Key words: Control, root-knot nematodes, Bacillus subtilis, Pasteuria
penetrans, Trichoderma harzianum, Gliocladium virnes,
Paecilomyces lilacinus , Saccharomyces spp. '

INTRODUTION 1990; Frederik ef af, .1995, and
Jonathan ef al, 2000). Some fungi

~ In the last few decades, the o0 ocorded as bio-control agent
awareness of the pesticides hazards 4, oonro1 root knot nematode i. e.

to human and environment
directed the attention towards
searching for other safe alternative
methods. (Epstein et al, 1967,
Fawcett and Spencer, 1970; Dubey
and Mall, 1972; and Javoraska,
1978 Biological control is gaining
increasing role throughout the
world as alternative method to
pesticides for nematode
suppression.  Different bacteria
such as Pasteuria penetrans were
used as bioagent to control root
knot nematode. Applying
Pasteuria penetrans decreases the
gails and nematodes number in soil
and root (Hanna et al, 1999

Rangaswamy et al, 2001 and
Ramesh and Chand, 2003).
(Mankau, 1980; Sayre, 15980;

Sterling, 1984; Shahazad et al,

Trichoderma harzianum (Miller,
1976; Abd Ei-Moity, et al., 1985;
Ali 1994; Ali and Barakat, 1991),
Paecilomyces lilacinus,
Gliocladium virnes (Rodriguez et
al., 1984; Abd El-Moity, et al.,
1998) and Verticillium
chiamydosporium (Sankaranarayanan,
et al., 2000).

A stable productive agroecosy-
stem - with effective biological
control of plant diseases can be
equated with a natural ecosystem
in biological balance (Cook and
Baker, 1989). The present work is
aiming to isolate some antagonistic
soil microorganisms from the
Egyptian  agro-ecosystem  and

‘evaluate their influence on the

root- knot nematode caused by M.



Zagazig J. Agric. Res., Vol. 32 No. (4) 2005

' javanica on tomato plants under

 laboratory
conditions.

MATERIAL AND
METHODS

- LIsolation the  Different
Bioagents from the Soil

In order to isolate the different
bio-agents the standard dilution
plating technique (Wollum, 1982)
was foliowed. Rhizosphere soil
"~ samples with tomato roots were
coliected from different Egyptian
tomato fields. The samples were
crushed thoroughly, ten grams of
each sample were suspended in 90
ml sterilized distilied water and
shacked for 20 min. Serial
dilutions up to 10 * were used for
the isolation of the different bio
agents. 0.250 mi. of each dilution
was spread on the surface of soil
extract agar in Petri dishes using
sterile glass rod. Five Petri dishes
were used for each dilution. The
dishes were incubated at 28°C for
2 days. The separated . grown
colonies were morphologically
classified. The bacterial colonies
were sub-cultivated on slant
nutrient agar medium; the fungal
colonies were sub-cultivated on
PDA  medium  while the
Saccharomyces colonies were sub-
cultivated on Nutrient-yeast extract:

and greenhouse

~ (Sharvelle,
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broth medium. In addition
Pasteuria penetrans endospores
were collected from infected
females of Meloidogyne spp. and
preserved as  described by
(Oostendorp et al., 1991).

IL Prescreening of the Isolated
Organisms for their
Antagonistic Potency in Vitro

Because of the great number of
the isolated microorganisms a
prescreening test for  their
antagonistic potency was carried
out. The separated colonies, which
showed different morphological
characters, were cute out with cork
borer (5 mm @), The colony disks
were transferred into sterilized test
tube containing 5 ml. sterilized
distilled water, shaked thoroughly,
and the resulted spore suspension
was used in this test. At the same
time, the different fungal isolates
were sub-cultivated on PDA
medium, while the bacterial and
yeast isolates were sub-cultivated
on nutrient-yeast extract medium

_in flasks, incubated with shaking

at 150 rpm for 72 h. at 28° C.
then the bacterial suspensions
were centrifuged, washed and re-
suspended in 20 m N buffer, pH
7.0, The  slide-germination
fungicidal  bioassay technique
1979) was adapted
since, cavity glass slides were
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used, the nematode (M. javanica)
was used instead of the fungus
spores and the - bioagent
suspensions were used instead of
the fungicides. The isolate cultures
which did not show any
antagonistic effect were discarded,
while the bio-agent candidates,
which proved their antagonistic
potency were identified according
to (Rifai, 1969; Bissett, 199! and
Domsch 1980) in case of fungi,
while the bacterial and yeast
isolates were identified according
to Boone et al. (2001) and Holt er
al, (1994) then were subjected to
- further  antagonistic = potency
estimation test.

IIL Estimation the Antagonistic
Potency of the Bioagents
Candidates

The bacterial isolates were
inoculated in nutrient broth media,
incubated with shakin§ at 150 rpm
for 48 to 72 h. at 28"°C., then the
bacterial suspensions  were
centrifuged, washed and re-
suspended in 20m!. N buffer, pH
7.0., Successive dilutions were
prcpared in water and colony
forming units (cfu) were counted
using the dilution plate technique
and adjusted to 5.3 x 10"\,

The same procedure was
applied to the fungal isolates and
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Saccharomyces isolate except that
Potato Dextrose broth medium and
Glucose-Peptone-Yeast extract
medium (Papavizas and Davey,
1959 ) were used to grow the
fungal isolates and Saccharomyces
isolate respectively, incubated for
one week and the cfu  were
adjusted to 1.7 x 10° and 3.5 x 10’
respectively.

a- Estimation the antagonistic
potency of the bioagents
candidates in vitro

To test the efficacy of bacteria
isolates in inhibiting the activity of
M. javanica juveniles in vitro, 1 ml
of each of the bacterial isolates
(4.77 x 101, 3.975 x 10" and 2.64
x 10" cfu), fun§ isolate (1.53 x
10°, 1.275 x 10° and 0.85 x 10°
cfu) and yeast isolate (3.15 x 107,
2.625 x 107 and 1.75 x 107 cfu)
were added separately to 1 ml of
nematode suspension in glass
vials. The numbers of active and
non-active juveniles were examined
and counted microscopically after 24,
48 and 72 hours.

b-Estimation the antagonistic

potency of the biocagents
candidates in vivo under
greenhouse conditions

Four- week old tomato
seedlings (cv. Supermarmande),
were transplanted in pots each
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containing steam —sterilized loamy
sandy soil. The pots were divided
into 26 groups each comtaining 5
pots. Each group received one of
the three inoculum levels of one of
$ bioagent candidate, one of the
last two groups was treated with
Vydate nematicide at the
recommended dose, and the
second was left without any
control agent to serve as cheek.
Each pot was inoculated with
suspension of egg masses of M
javanica containing about 3000
newly hatched second stage
juveniles at depths of 2-3 cm.
around the roots. All treatments
received the same agricultural
treatments.  After 60 days, all
plants were carefully uprooted.
Root and shoot systems were
weighted. Nematode populations
in (250 gm.) soil and in roots were
counted according to (Franklin &
Goodey, 1957).

¢- Mode biological action

In order to explain, how the
bio-agents affect the nematode the
different bio-agents candidates
were cultured in on Czapek’s
medium with shaking at 28°C for
two days (for bacteria and
Saccharomyces) and at 25° C for
one week ( for fungi). The resulted
cultures were filtrated  through
filter paper. The filtrates were
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centrifuged at 3000 rpm and the
precipitated bacterial cells and
fungi spores (cells) were separated
from the supernatant, The bacterial
cells and fungi spores were washed
many times by re-suspending them
in enough amounts of N buffer,
pH 7.0 with repeated centrifuge
then the suspensions were ad!iusted
to (4.77 x 10, 3.975 x 10" and
2.64 x 10" cfu), fungi isolates
(1.53 x 10°, 1.275 x 10° and 0.85 x
10° cfu) and yeast isolates (3.15 x
107, 2,625 x 10" and 1.75 x 10’
cfu).

On the other hand the
supernatants were filtrated through
bacterial filter (GS) and three
dilutions (90, 75 and 50%) were
prepared. One ml. of each spore
suspension or the diluted
supernatants was added separately
to 1 ml of nematode suspension in
glass vials. The numbers of active
and non-active juveniles were
examined and counted
microscopically after 24, 48 and 72
hours.

Data obtained in this study
were statistically analyzed
according to the procedures
"ANOVA" reported by Sendecor
and Cochran (1980). Treatment
means were compared by the
Duncan's Multiple Rang Test at

5% level of probability.
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RESULTS AND
DISCUSSION

L. Prescreening of the Isolated
Organisms for their
Antagonistic Potency in Vitro

A great number of fungi and
bacteria colonies were obtained,
prescreening of the different
colonies resulted in only eight
isolates that showed notable
antagonistic effect to
Meloidogyne  javanica.  These
isolates were identified as Bacillus
subtilis,  Pasteuria  penetrans,
Trichoderma harzainum,
Gliocladium virnes, Paecilomyces
lilacinus and three Saccharomyces
Spp. (Saccharomyces cerevisiae,
Saccharomyces  ludwigii  and
Saccharomyces uvarum) '

IL. Estimation the Antagonistic
Potency of the Bioagents
Candidates

However all tested candidates
had remarkable antagonistic effect
against the nematode juveniles
(Table 1), no candidate overcame
the tested nematicide vydate which
resuited in 82.6% mortality. The
percentage of mortality differed
according to either the genus or the
inoculum density of bacteria, fungi
and yeast.

B. subtilis and P. penetrans
showed the highest antagonistic
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effect  (62.1 and  53.6%
respectively), followed by, P.
lilacinus, T. harzainum then G
virnes resulting in 47.9, 41.2 and
32.8% mortality respectively.
Yeast isoiates showed the lowest
antagonistic effect with 17.7, 16.1
and 12.9%.

Increasing  the  inoculum
density resulted in increasing the
juveniles mortality. That was clear
in the case of ail the bioagent
candidates, since in all cases, the
mortality was proportional to the
bioagent inoculum density. On the
other hand, prolonging the
exposure time to the bio-agents
resulted in  increasing the
antagonistic effect in all cases.

Data obtained in figure (1)
illustrated the percentage of
mortality in all used antagonistic
bacteria (B. subtilis, P. penetrans),
fungi (T. harzainum, G. virnes, P.
lilacinus) and yeast
(Saccharomyces spp.) in three time
periods (24,48,72 hours) at the
highest concentration (1:10).

B. subtilis achieved the highest
percentage of juvenile mortality
after the used nematicides (vydate)
whereas, the lowest percentage of
juvenile mortality were the isolates
of yeast especially at the highest
concentration (1:10) during ali
exposure periods especially after
72 hours.
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'I‘ablel Effect of the different bioagent candidates and vydate
nematicide on  Meloidogyne javanica juveniles after
~ different exposure periods under Iaboratory conditions

. ' Yo

Treatment Cone, Ezfmnm perio? (in hours;
a BB m 839
't Bacilius 1:25 53 7 62.8 69.2
€ subtlis 1:50 42.6 50.4 57.6
‘g . Mean 54.4 61.8 70.2
) 1:10 58.7 66.3 75.6
Pasteuria o125 453 50.1 58.2
penetrans 1:50 35.8 43.6 48.5
Mean 46.6 533 60.8

- . 110 34.1 40.3 52.3
&  Gliocladium 1:25 23.4 3255 40.3
E  virnes 1:50 17.2 21.7 326
Mean 249 315 41.9

1:10 509 62.1 70.5

Paecdomyces 1:25 389 45.7 50.3
lilacinus - 1:50. 308 38.6 43.3
-~ Mean 40.2 48.8 54.7
= 1:10 408 . 513 66.2
Trichoderma 1:25 329 40.5 49.6
harzainum 1:50 243 30.5 35.1
Mean 32.7 46.8 503

- 1:10 204.7 26.7 30.3
8  Saccharomyces 1:25 11.9 14.6 19.8
S cerevisiae 1:50 9.8 19.7 15.1
Mean 14.1 17.3 21.7

1:10 18.8 22.7 27.3
Saccharomyces 1:25 10.2 12.3 215
Ludwigii 1:50 7.3 9.7 15.5
Mean 12.1 14.9 214
1:10 13.5 16.8 2235
Saccharomyces 1:25 33 10.2 16.2
uvarum 1:50 6.9 8.4 13.0
. 9.6 11.8 17.2
Nematicide (vydate 24% EC) 72.9 84.5 90.3
Control wit nematodes 2.2 2.7 3.8
L.S.D. A* 0.62 0.73 0.75
L.S.D. B** 033 0.37 0.46
L.S.D. AB*** 1.11 1.19 1.47

A* Treatments B* Concentrations
AB***Treatments& Concenfrations
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'8 Bacillus subdls

W Pasteuria penetrans

U Gliocladium virnes

'D Paecilompess lilacinus

\W Trichoderma harzainum

| B Saccharomyees cerevisige

| W Saccharomyees ludwigii

'8 Saccharomyees uvarum

‘B Nematicide(vydate)

Mhours  48hours 72 hours .'__'[{“E'{'}' with nematodes only

Different bio-agents (bacteria, fungi,yeast) o tadecubia'
and vydate

Fig. 1. Effect of different antagonistic bioagents (bacteria, fungi and
yeast) comparing with nematicide (vydate) on % mortality of
Meloidogyne javanica juveniles at the highest concentration
(1:10) under laboratory conditions
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Data obtained in figure (2)
-illustrated the effect of different
antagonistic bio-agents (bacteria,
fungi and yeast) comparing with
nematicide (vydate) on %
mortality of Meloidogyne javanica
juveniles at
concentrations after 72 hours under
laboratory conditions.

Paecilomyces,  Trichoderma
and Gliocladium species has been
used as means of in vitro screening
for the best biocontrol candidates
as revealed by Chet and Inbar
(1994).Paecilomyces, Trichoderma
and  Gliocladium  are
considered a good sources of
various toxin anfibiotics and
various lytic enzymes such as
chitinases and proteinase
(Papavizas, 1985; Cherif and
Benhamou, 1990; Tronsmo et al,
1993). Because the nematode egg
layers containing a chitin and
protein Layers, it may be lytic
enzymes produced by
Paecilomyces, Trichoderma and
Gliocladium play an important role
in dissolving the egg layers,
consequently abortion the egg
hatching,

I11. Estimation the Antagonistic

Potency of the Bio-agents

Candidates in VFivo under
Greenhouse Condifions

a- Effect on number of root galls

However all tested bioagent

candidates showed remarkable

decrease of the number of root

reduction
different
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galls (Table 2), the nematicide
(vydate) resulted in the lowest
number of root galls and the
highest reduction percentage, B.
subtilis performed the highest
of —-galls opumbers
compared with the other tested
bioagent candidates. There was no
significant  difference  between
mean fumbers of root galls
resulted on plants treated with B.
subtilis and such resulted on plants

treated with vydate. P. penetrans
-ranked on the second place
& -resulting in 64.3 % reduction,
50 .whereas P. lilacinus rtesulted in

~lower reduction of gails numbers

(56.6%), followed by, T
harzianum with 50.9% then G.
virnes with 43.9%. The least
effective  bio-agents candidates

were the three yeast isolates S.
cerevisige,S. ludwigii and S
uvarum which recorded 42.3, 38.5
and 36.2% respectively. The root
galls reduction was affected
greatly with the inoculum density
of the bioagent. Decrease the
inoculum density of Bacillus
subtilis from (1:10) to (1:50)
resulted in decrease the reduction
efficiency from 74.6 to 64.8%.
Similar reaction was found in the
case of all the other bioagent
candidates. =
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'8 Bucilus subils
;'l Pasteuria penetrans

U Gliocladium virnes

O Paecilom yees lilacinus !
B Trichoderma harginum |
| B Saccharomyces cerevisiae

il Saccharomyees ludwigii

|8 Saccharomyees uvarum

| Nematicide(vydate)

|_. Control with nematodes only|

0

00 | 0125 | 0150

| %Mortality | %Mortality | %Mortalty
Concentrations

Fig. 2. Effect of different antagonistic bioagents (bacteria, fungi and
yeast) comparing with nematicide (vydate) on % mortality of
Meloidogyne javanica juveniles at different concentrations
after 72 hours under laboratory conditions
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Table 2: Effect of the different bioagent candidates and nematicide
' on the number of root galls, egg-masses and eggs per egg-
" mass of M. javanica the causal of root- knot nematode of

tomato under greenhouse

Nematode numbers / root plant
Treatments Root galling Egg- masses Eggs / egg-mass
Conc. Red. No.of No. of
No.of “o/ ege- Red. epes X Red.
o, 9,
, galls masses  ° 10° %
Bacillus 1:10 36 74.6 25 - 783 35 813
subiills 1:25 44 69 30 73.9 38 79.7
1:50 50 64.8 37 67.8 42 71.5
Mean 44 695 31 733 3.8 79.5
Pasteuria 1:10 42 704 35 69.6 39 79.1
penetrans 1:25 51 64.1 38 66.9 4.4 76.5
1:50 59 58.5 42 63.5 52 T2
mean 51 64.3 38 66.7 45 759
1:10 70 50.7 55 522 6 679
Gliocladium 1:25 82 423 61 469 6.9 63.1
vimes 1:50 87 387 72 374 73 60.1
mean 80 439 63 455 6.7 63.7
1110 55 61.3 40 65.2 47 14.9
Paecilomyces 1:25 62 56.3 48 58.3 5.3 7.1
lilacinus 1:50 68 52.1 52 543 5.9 68.4
mean 62 56.6 a7 59.4 53 71.5
1:10 61 57 49 514 5.5 70.6
Trichoderma 1:25 70 50.7 55 522 59 63.9
harzainum 1:50 78 45.1 61 469 6.5 65.2
Mean 70 509 55 52.2 6.0 68.2
1:10 75 47.2 63 452 72 61.5
Saccharomyces  1:25 83 416 66 42.6 18 58.3
cerevisiae 1:50 38 38 73 36.5 8.4 55.1
Mean 82 423 68 414 7.8 58.3
1:10 79 44.4 63 452 79 57.8
Saccharomyces  1:25 89 373 68 40.9 8.6 54.0
Ludwigii 1:50 94 33.8 75 348 92 50.1
mean 88 385 69 403 8.6 54.0
Saccharomyces  1:10 82 4273 10 39.1 83 55,6
uvarum 125 ° 92 352 76 339 8.9 524
1:50 98 31 82 28.7 9.7 43.1
mean 91 36.2 76 339 2.0 520
Nematicide 32 77.5 22 33 824
Control{(nematodes) 142 115 18.7
LSD. A 1.52 127 1.14
L.S.D.B 0.38 0.35 02
L.S.D. AB 1.21 1.12 1.05

A* Treatments B* Concentrations AB***Treatments &Concentrations
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b- Effect on egg masses and eggs
~ numbers

The same trend obtained with
the effect on number of root galls
was also obtained with the effect
on egg masse and egg numbers.

Data in figure (3) illustrated
the effect of different antagonistic
bio-agents (bacteria, fungi and
yeast) compared with nematicide
(vydate) on reducing numbers of
M. javanica juveniles in soil (250
gm.) at the highest concentration
(1:10) under greenhouse
conditions. Data show that the

.
affontitra
-

icnlatac m
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controlling root knot nematode
were the isolates of (B. subtilis, P.
penetrans) whereas the least
effective were the isolates of yeast.
P. lilacinus T, harzianum and G.
virnes occupied an intermediate
position.

d- Effect on the vegetative
growth of the treated plants

The side effect of the different
bio-agents candidates, compared
with vydate nematicide, on the root
and shoot fresh weight of the
treated plants was studied (Table
3).

1. Effect on shoot weights

All the treatments provoked
the growth of the treated plants

Shawky, et al,

compared with the untreated and
infected plants with Meloidogyne
incognita. Increasing % in fresh
weight of healthy plants reached to
61.1% compared with the infected
plants, The maximum increasing
% at (1:10 concentration) was
recorded on the treated plants with
the bio-agent B. subtilis and P.
penetrans (with 55.4 and 51.4%)
respectively, followed by P.
lilacinus with 46.9%, nematicide
(vydate) with 44.8% ,T. harzianum
with 40.0%, then G. virnes with
34.3%. §. cerevisiae, S. ludwigii
and & wwarim chowed the lowest
shoot weight increasing %, which
reached 177, 12.0 and 0.5%
respecttvely.

2. Effect on root weights

Same trend obtained with
effect on tomato shoot weights
were also obtained on the effect on

‘tomato root weights.

IV-Role of Certain Bioagents
Cells and their Filtrates in
the Biological Control
Process

The effect of certain bio-agents
and their filirates on the M
javanica juveniles at different
exposure times is demonstrated in
Table (4). In the casc of B. subtilis,
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!_. Bacillus subdlis

B = Fusienria penetrans
O Gliocladium vimes
O Paecilomyces lilacinus

W Trichoderma hargainum

B Saccharomyces cerevisine

{ B Saccharomyces ludwigii

i B Saccharomyces uvarim

| M (vydate 24% EC)

® Control with nematodes only

(250 gm.)

No. of nematodes in soil

Treatments

Fig. 3. Effect of different antagonistic bioagents (bacteria, fungi and
yeast) compared with nematicide (vydate) on number of
Meloidogyne javanica nematodes in soil at the highest
concentration (1:10) under greenhouse conditions
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Table 3: Plant response om  fresh weights of tomato plants as
influenced by the root- knot nematode; M. javanica
infection and its control by different antagonistic fungi, -
bacteria and yeast under greenhouse conditions

Plant response fresh weight
Treatments ~ Shoot Inc. Root weight
Conc. weight(pm.) % (gm.) Ine.%
Bacillus I:10 272 55.4 14.0 522
subtilus 1:25 264 50.9 13.7 489
1:50 257 46.9 13.5 46.7
Pasteuria penetrans  1:10 26.5 514 13.9 51.1
1:25 259 48.0 13.6 47.8
1:50 25.1 43.4 12.8 39.1
Gliocladium virnes 1:10 235 343 11.7 27.2
1:25 228 303 11.0 19.6
1:50 20.1 149 10.6 15.2
Paecilomyces 1:10 25.7 46.9 12.7 38.0
lilacinus 1:25 248 41.7 12.1 315
1:50 242 383 1138 283
Trichoderma 110 245 40.9 12.2 32.6
harzainum 1:25 238 36.0 11.7 272
1:50 22.7 29.7 11.5 25.0
Saccharomyces 1:10 20.6 17.7 10.9 18.5
cerevisine 1:25 19.9 13.7 10.5 14.1
1:50 18.5 5.7 10.1 9.8
Saccharomyces 1:10 19.6 12.0 10.4 13.0
Ludwigii 1:25 18.3 4.6 9.9 7.6
1:50 17.6 0.6 94 2.2
1:10 183 0.5 9.8 6.5
Saccharomyces 1:25 18.0 0.3 9.5 33
uvarum 1:50 17.7 0.1 23 1.1
Nematicide 253 44.8 13.7 439
(vydate24% EC)
Control (healthy) 28.2 61.1 14.9 61.9
Control(nematodes) 175 .. , 9.2
LSD. A 0.15 0.14
LSD.B 0.97 0.06
L.S.D. AB 0.22 0.20

A®* Treatments B* Concentrations AB*** Treatments &Concentrations
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Table 4: The rofe of the bioagents cells and filtrates on mortality of M.
javanica juveniles at different exposure times under

lahoratory conditions
Filtrates Cells
Treatments Conc. % Mortality of M. jm'amca after

24b 48h 72h 48h. T72h
Bacillus k:10 713 738 71.2 30.3 356 38.1
subtilis 1:25 662 697 703 244 273 305
= 1:50 564 601 64.5 19.1 224 256
§ Mean 646 679 70.7 246 284 314
g  Pasteuria 1:10 355 383 412 742 76.7 799
& penetrans 1:25 302 334 364 685 704 742
1.50 243 268 291 551 584 634
Mean 300 328 356 659 685 72.5
Gliocladium 1:10 506 536 574 40.3 449 496
virnes 1:25 442 475 50.1 356 378 403
1:50 353 376 . 408 304 343 37.2
Mean 433 462 49.4 354 390 424
. Paecilomyces 1:10 583 622 68.3 705 736 768
E' lilacinus 1:25 50.1 54.3 60.4 623 654 69.2
= 1:50 415 46.1 52.3 504 537 571
Mean 499 542 60.3 Gl.1 64.2 67.7
Trichoderma 1:10 557 594 622 582 623 66.7
harzianum 1:25 482 512 524 514 548 592
1:50 398 4238 45.1 426 451 48.6
Mean 479 511 532 507 541 58.2
Saccharomyces 1:10 508 543 573 803 824 863
cerevisiae 1:25 453 484 52.5 752 719 30.1
1:50 398 4238 472 654 695 1734
Mean 453 485 523 736 T66 79.9
Saccharomyces 1:10 447 493 537 767 792 806
% Ludwigh 1225 365 389 434 693 T3 52
- :50 294 337 376 651 686 716
Mean . ’ 368- 406 449 704 734 75.8
Saccharomyces 1:10 379 401 447 735 75.1 78.8
uvarum 1:25 302 367 39.8 654 694 Tl.2
1:50 2371 273 323 592 637 672
Mean 306 347 389 660 694 72.4
Nematlcide(Vydate24%EC) 886 902 931 886 502 93.1

Control(nematodes) 13 19 24 - 13 19 24
LSD.A* 079 096 0.53 065 0.84 0.93
L.S.D. B** 047 040 035 036 023 0.30
L.8.D. AB*** 149 129 1.i2 096 075 097

A* Treatments B* Concentrations AB*** Treatments& Concentrations
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the filtrate resulted in 70.7%
juveniles mortality compared with
31.4% only in the case of the cells
. of the same organism after 72 hr.
of exposure. Contrary data were
obtained in the case of P
penetrans  since; the filtrate
resulted in 35.6% mortality
compared with 72.5% in the case
of the cells of the same organism
after 72 hr. of exposure. However,
the filtrate of the three tested fungi,
G. virnes, P. lilacinus and T.
harzianum, showed juveniles
mortality ranged from 603 to
49.4% compared with juveniles
mortality ranged from 67.7 to
42.4% in the case of the cells after
three tested fungi. The tested
Saccharomyces spp. cells were
more harmful to the nematode
juveniles than their filtrates
Biological control is gaining
increasing role throughout the
world as alternative method to
pesticides. From great number of
soil microorganisms isolated from
different localities in Egypt, two
bacterial bio-agents, B, subtilis and
P.  penetrans, three fungal
bioagents G. virnes, P. lilacinus
and T.  harzianum and three
Saccharomyces spp., S. cerevisiae
S. Ludwigii and S. uvarum showed
promising antagonistic effect on
M. javanica. Under laboratory

Shawky, et al.

conditions, all the bio-agents
candidates proved to be harmful to
M. javanica juveniles, egg masses
and eggs numbers however this .
effect differed from one candidate
to another. Similar data were
recorded too under greenhouse
conditions. B. subtilis was found
to be the most effective candidate
for controlling root-knot
nematodes, whereas the least
effective candidates were the three
Saccharomyces spp. These data are
in agreement with those obtained
by Hanna er al., 1995; Abd El-
Moity et al., 1998; Hanna ef al,
1999, Rangaswamy ef al, 200!
and Ramesh and Chand ,2003. In
addition, adding any of the
antagonistic bacteria, fungi and
yeast increased the fresh weight of -
root and shoot system of tomato

plants  especially in  high
concentrations. Most of the tested
bio-agents are saprophytic

organisms that produce variety of
enzymes that enable them to
degrade a variety of natural
substrates and contribute to renew
nutrient cycling in the soil.
Juveniles mortality ranged from
67.7 to 42.4%in the case of the
cells of the three tested fungi. The
cells of the tested Saccharomyces
spp. were more harmful to the
nematode juveniles than filtrates
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