717

Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 14(2), 777-788, 2006

IDENTIFICATION AND EFFICIENCY OF BACTERIAL
STRAINS ISOLATED FROM INFECTED LARVAE OF COTTON
. PINK BOLLWORM Pectinophora gossypiella AND SPINY
BOLLWORM Earias insulana (LEPIDOPTERA: NOCTUIDAE)

[49]
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ABSTRACT

From infected pink and spiny boliworm larvae, collected from Qualyobia Gover-
norate, Egypt, 13 bacterial isolates belonging to 7 species were detected. The effi-
ciency of these bacterial isolates was evaluated on newly hatched pink and spiny
bollworm larvae. Three bacterial species, namely, Pseudomonas viridiflava, Serratia
grimesii and Cellulomonas flavigena had no efficiency. Meanwhile, four other en-
tomopathogenic isolates bacterial species, Pseudomonas pyrrocinia (Al), Serratia
marcesens (M3), Serratia rubidaea (E3) and Bacillus thuringiensis (S2) had notice-
able efficiency. The efficiency of these isolates was compared to two commercial
products, Dipel 2X and Protecto. Biochemical studies showed differences in total
proteins bands patterns in uninfected and infected larvae.

Keywords: Pectinophora gossypiella, Earias insulana, Entomopathogenic bacteria.

INTRODUCTION

Protection of the environment from
chemical pollution leads to the search of
altemnative methods for the control of
pests in the field. Biological control is
one of these methods and an important
component in any integrated pest man-
agement program. In the last three dec-
ades, microbial control has proved to be a
major tool in pest management, due to its
specificity, nontoxicity or pathogenicity
to nontarget organisms.

Bacteria species belonging to Pseudomo-
nadaceae (Pseudomonas), Enterobacteri-
aceae (e.g., Aerobacter, Cloaca, Serratia)
and Bacillaceae (Bacillus, Clostridium),
are normally found in the soil and also
occur in the gut of arthropods. These bac-
teria can become pathogenic, particularly
in conjunction with other pathogens or
when the host is physiologically stressed.
Some commercial pest control agents
against arthropods such as, Serratia en-
tomophila and Bacillus thuringiensis
were used in control measures, (Cher-
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wonogrodsky, 1980). Bacillus thur-
ingiensis (Bt) is a naturally occurring soil
bacterium that produces poisons which
cause disease in insects, and has been
successfully used for the control of many
insect species (Eleazer ef al 2003).

The present work aims to identify and
evaluate some bacterial strains isolated
from infected cotton bollworm larvae
Pectinophora gossypiella and Earias in-
sulana. Total proteins pattern as induced
by bacterial bioagents was determined in
infected larvae and had compared to it's
pattern in healthy larvae.

MATERIAL AND METHODS

1. Percentage of infected bollworm lar-
vae with natural bacteria

During two successive cotton growing
seasons, 2003 and 2004 cotton bolls were
collected from cotton fields at the Agri-
cultural Experiment Station of the Faculty
of Agriculture, Ain Shams University at
Qualyobia Governorate. Starting from 8
July weekly, bases on a 100 bolls were
randomly picked and investigated in the
laboratory. Percentages of pink and spiny
bollworm larvae infected with bacteria
were determined.

2. Isolation and identification of bacte-
rial strains in infected bollworms

Isolation of bacterial strains from
infected bollworm larvae was carried
out and determined according to the
method of Schaad (1980). Biochemical
characteristics and BIOLOG System were
investigated. according to Bochner
(1989).

3. Pathogenicity test

Pure cultures of isolated bacteria were
grown on Nutrient agar medium (NA) for
2 days at 28°C. Bacterial growth was
suspended in Sterile Distilled Water
(SDW) and adjusted according to its opti-
cal density at A620 nm= 0.01 to 10° col-
ony forming units (C.F.U)Yml. Bollworm
artificial diet was prepared. 10 ml of each
bacterial isolate per plate were added to
100 g artificial diet. Ten newly hatched
larvae were fed on this treated diet for 48
hours and then transferred to untreated
diet till pupation. The same number of
larvae was reared on untreated diet and
used as control. Each test was repeated 4
times and incubated at 26+1°C and
70+5% R.H.

4. Total proteins electrophoresis of in-
fected pink bollworm Pectinophora
gossypiella and spiny bollworm
Earias iusulana larvae

Sodium dodecylsulfate polyacryla-
mide gel electrophoresis (SDS-PAGE)
was used to determine total proteins in
infected larvae with natural bacteria and
in two commercial products of B. thur-
ingiensis (Dipel 2x and Protecto). Pro-
teins fractions were performed exclu-
sively on vertical slab (19.8 cm x 26.8 ¢m
x 0.2 cm) using the gel electrophoresis
apparatus according to Laemmli (1970)
and as modified by Studier (1973).

RESULTS AND DISCUSSION

1. Percentage of infected bollworm lar-
vae with local bacteria strains

Total mean percentage of pink and
spiny bollworm larvae collected from the
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cotton fields infected with entomopatho-

geneic bacizria were 1.5 and 3% for the

cotton growing season 2003 and 2004,
respectively. The mean percentages of
infected bollworm were 0, 1.3 and 4.7%
in the months of July, August and Sep-
tember 2003, respectively and 1.8, 2.2
and 6.9% during July, August and Sep-
tember 2004, respectively (Table, 1). The
highest percentage of infection of cotton
bollworm larvae was detected in the 1*
week of Septeinber, 2004 reaching 7.5%.

2. Pathogenicity test

There were three bacterial species
namely, Pseudomonas viridiflava, Serra-
tia grimesii and Cellulomonas flavigena,
which were non pathogenic to the newly
hatched larvae of both pink and spiny
bollworms, while there were four bacte-
rial species, which were pathogenic,
namely Pseudomonas pyrrocinia (Al),
Serratia rubidaea (E3), Serratia marces-
cens (M3) and Bacillus thuringiensis
(S2). Such results coincide with Salama
et al (1986) who found that some isolates
of B. thuringiensis were effected against
Spodopterc exigua and Heliothis ar-
migera. While, Whitlock et al (1991)
isolated 1wo new strains of B. thuringien-
sis from the soil as being highly patho-
genic to Spodoptera litura.

All the isolated bacterial strains (13
isolates belonging to 7 species) were
tested to evaluate their efficiency on the
newly hatched larvae of pink and spiny
bollworm (Table, 2). The effects were
studied on newly hatched larvae for pink
and spiny bollworms, after feeding on
artificial diet treated with different con-
centrations of isolated bacteria from in-
fected larvae.

Using the highest concentration of 1 x
10° 1U/ml., mortality percentages of the
pink bollworms after 7 days were 23.2,
4.3, 189, 259 and 90.8%, while they
were 10.3, 0, 9.7, 16.2 and 66.5% when &
low concentration of 0.125 x 10° 1U /ml
was used of the following bacterial spp.;
P. pyrrocinia (Al), S. rubidaea (E3), S.
marcescens (M3), B. thuringiensis (S2)
and [Diepl 2 x (D1)], respectively.

In case of Spiny bollworms, when a
concentration of 1 x 10° 1U/ml. was used,

‘mortality percentages reached 17.6, 12.1,

16.5, 24.2 and 80.8%, while they were 0,
2.7,9.9, 8.2 and 35.7% for a low concen-
tration of 0.125 x 10° 1U/ml from the
above mentioned bacterial spp., respec-
tively. Mortality among larvae was in-
creased by increasing either the concen-
tration or the period after treatment (Ta-
ble, 2). In similar experiments, Zidan #*
al (1998) tested B. thuringiensis against
newly hatched larvae of P. gossypiella
and E. insulana, they found that, at the
range of the tested concentrations
(0.0313-1.0 g/l), a great percentage of
mortality occurred mainly following the
first two days from treatment. Most of
treated larvae died within § days of
treatment when a concentration of 1.0 g/

was used. :

3. Electrophoresis patterns of total pro-
teins of infected and uninfected pink
bollworm P. gossypiella larvae

Electrophoresis patterns (SDS-PAGE)
of total proteins of uninfected pink boll-
worm larvae and of that infected with
isolated entomopathogenic bacteria, and
of that treated with two commercial
products (Dipel 2x, Protecto) are illus-
trated in Table (3). A number of 41 bands
were detected with molecular weight
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Table 1. Percentage of infected bollworm larvae (Pectinophora gossypiella and Earias
insulana) with local bacteria during cotton seasons 2003 and 2004 (Qualyobia,

Egypt).

Bollworm larvae

i No.of  No.of % %
{nspections date No. (l)f larvae healthy infected  healthy infected

Season 2003 collected larvae larvae larvae larvae
8/7/2003 N 5 0 100 0
15/7 10 10 0 100 0
22/7 15 15 0 100 0
29/7 15 15 o 100 0
July-mean 11.3 11.3 0 100 0
5/8 35 34 1 97.14 29
12/8 43 43 0 100 0
19/8 22 22 0 100 0
26/8 41 40 1 97.56 24
August-mean 353 348 0.5 98.7 1.3
39 34 32 2 94.12 59
10/9 34 32 2 97.43 3.6
September mean 45 43 2 95.3 47
General mean 276 27 0.6 98.5 1.5
Season 2004
10/7/2004 10 10 0 100 0
17/7 17 17 0 100 0
24/7 14 13 ] 92.9 7.1
3117 12 12 0 100 0
July-mean 133 13 03 98.2 1.8
7/8 15 15 0 100 0
14/8 29 28 1 96.6 34
21/8 25 25 0 100 0
28/8 54 51 3 94.4 5.6
August-mean 30.8 298 1 97.8 22
5/9 53.0 49 4 925 75
12/9 48.0 45.0 3.0 93.7 6.3
September-mean 50.5 47.0 35 93.1 6.9
General mean 27.7 26.5 1.2 97.0 3.0
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Table 2. Corrected mortality percentages among the newly hatched larvae of the boll-
worm (Pectinoph.-a gossypiella and Earias insulana) when left feeding on ar-
tifical diet treated with different concentrations of natural isolated bacteria and

Dipel 2x.
Pink bollworm Spiny bollworm
Treatment Concentr:tion R
(-x107} After3 After5 After7 After After After
days days days 3days 5days 7days

1 SIS0 232 232 82 176 176
‘Al 0.5 124 18.9 18.9 0 11.0 11.0

0.25 2.7 10.8 10.8 0 0 0

0.125 54 10.8 10.8 0 0 0
1 43 43 4.3 6.5 9.9 12.1
0.5 2.7 2.7 27 2.7 27 9.3
£ 0.25 1.6 1.6 1.6 0 27 9.3
0.125 0 0 0 0 27 2.7
1 10.8 17.8 18.9 11.0 11.0 16.5
. 0.5 9.7 17.8 17.8 1.1 82 12.1
M 025 135 216 216 82 137 137
0.125 43 4.3 9.7 99 9.9 9.9
1 15.1 243 259 242 242 242
05 43 16.2 243 27 13.7 13.7
52 0.25 124 232 232 0.0 16.5 16.5
0.125 43 16.2 16.2 0.0 3.8 8.2
1 74.6 90.8 90.8 522 70.3 80.8
0.5 66.5 854 854 341 549 5349
bl 0.25 48.6 74.6 83.8 19.2 385 42.3
0.125 232 66.5 66.5 12.1 357 35.7
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Table 3. Relative mobility values and molecular weight of SDS protein bands detected
in body of treated and untreated pink bollworm Peciinophora gossypiella lar-

Khoja; Rezk; Madiha Rezk and Hanafy

vae
Bands Relative Molgcular % of relative concentration of SDS protein bans
No. front weight -
: (KDa) M P D S2 M3 E3 A2 C
{ 0.21 151.58 - - + - - - - -
2 0.24 149.52 - + - + + + + +
3 0.26 130.50 - - - - - + - -
4 0.29 111.06 - - - - - + - -
5 0.31 100.0 + - - - - . + .
6 0.34 87.75 - + - - - + - ¥
7 0.35 82.54 - - - - - - + -
8 0.36 75.63 - + - - - - - -
9 0.37 73.96 - - - - + - - +
10 0.39 66.00 + - - - - - - -
11 0.40 58.79 - + - - - - - -
12 041 54.13 - - + - - - - -
13 0.42 52.37 - - - + + - - +
14 043 48.33 - + - - - - - -
15 0.44 46.97 + - - - - + + -
16 0.45 43.00 - + + + - - - -
17 0.46 40.83 - - - - - - +
18 047 39.39 - + - - - . - -
19 048 37.08 - - + + + + - -
20 0.49 35.79 - - - - - . + +
21 0.52 30.64 - + - - - - - -
22 0.53 29.76 - - - - - + - -
23 0.56 25.50 - - - - - - + -
24 0.58 23.56 + + - - - - - -
25 0.60 21.00 - - + + + - .
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Table 3. Cont.

Bands Relative Mole.cular % of relative concentration of SDS protein bans

No. front ?é{%ﬁ‘)‘ M P D S M3 E3 A2 C
26 0.61 20.58 - + - - - + + -
27 0.62 18.92 - - - - + - - .
28 0.63 18.88 - - - - - - + -
29 067 148 - - - -+ . L.
30 0.72 12.18 - + - - + - - -
3t 073 17 - - - - -+ .
32 074 100 - - + o+ < - ..
33075 1069 - + o+ -+ - . .
34 076 1037 - o+ - - -+ . .
35 078 924 - - - - - 4 -
36 079 889 - - - - - - .4
37 0.82 7.66 - - - - - - - +
38 0.85 6.75 - + - + + + - -
39 0.86 6.43 - - .. . -+ o+
40 0.88 5.89 - - - - + - + -
41 0.89 5.7 - - - + - + - +

Total no. of bands 4 14 7 8 11 12 12 9

S2 = B. thuringiensis, M3 = Serratia marcescens, E3 = Serratia rubidaea,
A2 = Psendomonas pyrrocinia, M = Maiker, P = Protecto, D = Dipel 2 x,
C = Control
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(MW) ranged between 151.58 and 5.71
number of bands between untreated and
treated larvae, ranged between 9 bands in
control and 14 bands in larvae which
were treated with Protecto, 7 bands in
that treated with Dipel 2x, while S2 iso-
late, has 8 bands, M3 isolate, has 11
bands. Both E3 isolate and A2 isolate,
had the same number of bands (12
bands).

As shown from Lan. 8 in Table (3),
bands with mobilities (0.79 and 0.82) and
with MW of 8.89 and 7.66 KDa, respec-
tively appeared only in control farvae so
they were considered as normal bands for
the healthy larvae.

Protecto or Diepl 2x treated larvae
shared two bands with mobilities of 0.45
and 0.75 and with MW of 43.00 and
10.69 KDa, respectively.

Therefore, these bands were consid-
ered as specific bands for infection with
B. thurigiensis var. kurstaki on which
based on Protecto or Dipel 2x.

Furthermore, bands with mobilities of
0.36, 0.40, 0.43, 0.47 and 0.52 and with
MW of 75.63, 58.79, 48.33, 39.39 and
30.64 KDa, respectively, (Lan. 2), ap-
peared only in larvae treated with Pro-
tecto. Therefore, these bands were con-
sidered as specific bands for Protecto.

While bands with mobilities of 0.21
and 0.41 and with MW of 151.58 and
54.13 KDa, respectively, (Lan. 3), ap-
peared only in larvae treated with Dipel
2X.

Therefore, these bands were consid-
ered as specific bands for Dipel 2x. Lar-
vae treated with isolate M3 showed two
bands with MW of 18.92 and 14.86 KDa,
respectively. It appeared only in larvae
infected with M3 isolate. While bands
with mobilities of 0.26, 0.29, 0.53 and
0.73 and with MW of 130.50, 111.06,

KDa. There were clear variations in the
29.76 and 11.76 KDa, respec:ively, ap-
peared only in larvae infected with E3
isolate. Also, bands with mobilities of
0.35, 0.46, 0.56, 0.63 and 0.78 and with
MW of 82.54, 40.83, 25.50, 18.88 and
9.24 KDa, respectively, appeared only in
larvae infected with A2 isolate.

4. Total proteins electrophoresis of un-
infected and infected spiny boll-
worm E. insulana larvae

Electrophoresis patterns (SDS-PAGE)
of total proteins of uninfected spiny boll-
worm larvae and of that infected with
isolated entomopathogenic bacteria, and
of that treated with two commercial
products Dipel 2x, Protecto, are illus-
trated in Table (4). A number of 27 bands
were detected with molecular weight
(MW) ranged between 153.46 and 7.71
KDa. There were clear variations in the
number of bands between untreated and
treated larvae ranged between 13 bands in
control and 9 bands in larvae treated with
Protecto or with S2 isolate. Both Dipel
2x, E3 and A2 isolates had the same
number of bands (10 bands). While 12
bands are found in larvae treated with M3
isolate.

. As shown (Lan. 2) in Table (4), bands

with mobilities of 0.04, 0.06, 0.15 and
0.19 and with MW of 153.46, 133.58,
76.69 and 6142 KDa, respectively, ap-
peared only in control larvae so they were
considered as normal bands for the
healthy larvae.

Protecto or Dipel 2x treated larvae
showed two bands with mobilities of 0.18
and 0.25 and MW of 63.15 and 44.56
KDa, respectively. Therefore, these bands
were considered as specific bands for
Protecto or Dipel 2x.
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Table 4. Relative mobility values and molecular weight of SDS protein bands detected
in body of treated and untreated larvae of the spiny bollworm Earias insulana.

Baﬁds Relative M::;Cg;ltar % of relative concentration of SDS protein bands
No. front  ¢py M* C D P A2 E3 M3 82
{ 0.03 156.0 + - - - - - - -
2 0.04 153.46 - + - - - - - -
3 0.05 144.72 - - - - - . + -
4 0.06 133.58 - + - - - - - -
5 0.09 113.14 - - - - - - + -
6 0.10  10LI3 - 4+ - - - 4+ o+ 4
7 0.11 95.81 - - - - + - - -
8 0.12 93.92 - + + - + + - -
9 0.13 83.67 - - - - - - - +
10 0.14 81.11 - - + - - - - -
11 0.15 76.69 - + - - - - - -
12 0.16 76.23 - - - + - - - -
13 0.17 67.18 - - - - + + + +
i4 0.18 63.15 - - + + - - - -
15 0.19 61.42 - + - - - - - -
16 0.23 46.00 + + - - + - + -
17 0.24 44.20 - - - - - + - -
18 0.25 44.56 - - + + . - - -
19 0.26 42.36 - + - - - - + -
20 0.30 40.01 - + + + + + + +
21 0.33 37.90 -+ o+ o+
22 0.50 28.05 - + + + + + + +
23 0.52 28.00 + - - - - - - -
24 0.57 21.13 - + + + + + + +
25 0.68 15.06 - + + + + + + +
26 0.71 14.0 + - - - - - - -
27 0.90 7.71 - - + + + + + +

Total no. of bands 4 13 10 9 10 10 12 9

S$2= B. thuringiensis, M3= Serratia marcescens, E3= Serratia rubidaea,

A2 = Pseudomonas pyrrocinia, M = Marker, P = Protecto, D = Dipel 2 x,

C = Control
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Furthermore, band with mobilities of
0.16 and with MW of 67.23 KDa, ap-
peared only in larvae treated with Pro-
tecto. Therefore, this band was consid-
ered as specific band for Protecto treated
larvae.

A band with MW of §1.11 KDa, (Lan.
3) appeared only in larvae treated with
Dipel 2x. Therefore, this band was con-
sidered as specific band for Dipel 2x
treated larvae.

Isolate A2 showed one band with
MW. of 95.81 KDa and appeared only in
larvae infected with A2 isolate. Also, one
band with MW of 44.20 KDa, appeared
only in larvae infected with E3 isolate.
Two bands with mobilities of 0.05 and
0.09 and with MW of 144.72 and 113.]14
KDa, respectively, appeared only in lar-
vae infected with M3 isolate. While one
band with mobility of 0.13 and with MW
of 83.67 KDa appeared only in S2 isolate
infected larvae.

The synthesized proteins are electro-
hvte macromolecules, varying in molecu-
lar weight and charge. These molecules
could be separated electrophoretically
based on molecular weight by SDS-
PAGE technique. Total proteins for unin-
fected and infected pink and spiny boll-
worm Jarvae were electrophoretically
separated. The obtained patterns of elec-
trophoretic bands patterns could be used
for the differentiation between the unin-
fected and infected pink and spiny boli-
worm larvae either with B. thuringiensis
var. kurstaki (Dipel 2x and Protecto) or
entomopathogenic isolated bacteria.

The absence of the most B. thur-
ingiensis proteins bands in B. thuringien-
sis infected larvae indicated that killing
occurred via toxicity rather than bacterial
growth. This result is in agreement with
that reported by Hodgman et af (1993).

Khoja; Rezk; Madiha Rezk and Hanafy

On the other hand, the presence of most
Serratia proteins dands in Serratia in-
fected larvae indicated that the killing
action was due to the growth of bacteria
i.e. via lysis of larvae tissues, which is in
agreement with resuits that had been ob-
tained by Villalobos et af (1997).

REFRENCES

Bochner, B.R. (1989). Sleuthing out
bacterial identities. Narure 39: 157-158.
Cherwonogrodsky, J.W. (1980). Micro-
bial agents as insecticides. Residue Re-
views, 76: 73-96.

Eleazar, B.C.J.; N.E. Mazzocco; R.V.
Robledo; R.S. Hernandez; M. Bautista;
B. Jimenez and J.E. Ibarra (2003).
Cloning, sequencing and expression of
the Chitinase Genc ChiA74 from Bacillus
thuringiensis. Appl. Environ. Microbiol.,
69(2): 1023-1029.

Hodgman, T.C.; Y. Zinin; S. Ming; T.
Sawyer; C.M. Nicholls and D.J. Ellar
(1993). Characterization of Bacillus thir-
ingiensis strain which is toxic the house-
fly Musca domestica. Microbial Letters,
1i4(1): 17-22.

Laemmli, U.K. (1970). Cileavage of
structure proteins during the assembly of
the head of Bacteriophage T,. Nature,
22: 680-685.

Salama, H.S.; N.S. Foda; F.N. Zaki and
F. Ragaei (1986). On the distribution of
Bacillus thuringiensis and closely related
Bacillus rereus in Egyptian soils and
their activity against cotton insects. Z.
Angew. Zool, Germany, 73(2): 257-265.
Schaad, N.W. (1980). Laboratory Guide
Sor Identification of Plant Patliogenic
Bacteria. 72 pp. Amer. Phytopathol.
Soc., St. Paul., Minnesota..

Arab Univ. J. Agric. Sci., 14(2), 2006



Bacterial strains isolated from pink and spiny boliworm larvae 787

Studier, F.W. (1973). Analysis of Bacte-
riophage T, early RNAs and proteins of
slab gels. J. Molec. Biol., 79: 237-248.
Villalobos, F.J.; K.M. Goh; D.J. Saville
and R.B. Chapman (1997). Interaction
among soil organic matter levels of the
indigenous entomopathogenic bacteria
Serratia entomophila in soil, amber
disease and the feeding activity of the
scarab larvae of Costelytra zealandica; a
microcosm approach. Appl. Soii Ecol., 5:
231-246.

Whitlock, V.H.; M.C. Lo; M.H. Kuo
and T.S. Soong (1991). Two new isolates
of Bacillus thuringiensis pathogenic to
Spodoptera litura. J. Invertebr. Pathol.,
Taiwan, 58(1): 33-39.

Zidan, Z.H.; M.L. Abdel-Mageed;
Aleya M. Hafez; N.M. Hussein; H.M.
El-Zemeity and M.M. Shalaby (1998).
Toxicological and histological studies of
Bacillus thuringiensis, MVPIl against
larvae of pink and spiny boliworm.
Proc.7”* Conf. Agric. Dev. Res., Egyplt,
Sp. Issue, Annals Agric. Sci., 1: 319-
332,

Arab Univ. ). Agric. Sci., 14(2), 2006



788 Khoja; Rezk; Madiha Rezk and Hanafy

Yoot o VAASYYY (1)) 80 5 AU ¢ i e daslor ¢ 183,00 & gl y Ll iy el bl 511 Als
4005 80 39l Baga il gy e A gjmall Ly Sl AMad ppaiip iy a5
Aagadall B ladl 458420

[£4]

By a0 gl dagsa '@, il el s -l gi alh ta pla
' ks tasa a5 3aa
s =5 AN =il |k = (e e dalp —d8 50 A4S -GAd Ay and -

Pseudomonas pyrrocinia, Serratia mar-
scesns, Serratia rubidaea, Bacillus thur-
ingiensis

o Sl sl Al o el gl B
Al iy Aldle il i
Sl y Ailiaall A yLaSl oy ol
FSy oSl Ydyla a5 Kl
Cophly e 2 il 3ol e
A Sall GlS el Ashal) olj._).yl
- gy dl

C.\Y_)..“ Any k_l!_)l.:\ i.ul_)é“ FRTY C_J_,L'ﬁ
S iy e Wie 5 Gy iy
P KT P LA | YN P TRYCO PR
LS gl Aas JJe S Ga Gl
Pseudomonas viridiflava, Serratia grime-
sit, Cellulomonas flavigena

e A Aol Y Lia dnyly

S g e JS1 il Bpaa SlE L

Sl aally Al A0l Ll il
. Dipel 2x, Protecto (5 iS4l

daan e Saal ad tauSad

TN QJjJ .‘.a:si A.i

Arab Univ. J. Agric. Sci., 14(2), 2006



