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Azotobacter chroococcum s Pseudomonas fluorescens ,Bacillussubtilis sodad) b Sy glaay jodal) o ddeld aygfi s 5 Jgaa
A8y 60 930 O LAY Gl ACMV gt a4y jlgad) daglial) cliaiay

<alad) sl

<alad) sl

bl 5

aslop | Ghl sl | gsasall dsh | gsanall doh —
) Al % g saxall g saxall g saall s ; i
ala) ol 2l ol g radll £ ganall gl g il S alaall
0.7 1.1 54 9.1 23.3 21.4 45 laal)
0.0 0.00
f f e e D f Control
88.8 100.00 0.3 0.6 3.2 54 18.0 16.4 dadlal) 45 laal)
e e e g f f E g Infected control
0.9 1.7 6.4 13.0 28.5 29.4
0.0 0.00 30 Min, B.s.
cde ef de def Cd ef
0.9 1.9 6.6 14.1 31.2 34.3
0.0 0.00 30 Min, P.f.
cde cdef de bcde bcd abcdef
0.8 1.8 6.5 13.5 30.8 30.4 )
0.0 0.00 30 Min, A.ch.
cde def de bcde bcd def
1.4 2.7 9.1 20.6 36.6 46.1 )
0.0 0.00 30 Min , B.s+P.f.
bcde bc abcde abcd abcd abcde
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1.7 2.9 10.7 23.0 46.1 52.0 ]
0.0 0.00 30 Min, B.S.+A.ch.
abc ab abc ab abcd ab
1.3 2.5 8.1 20.5 35.0 45.8
0.0 0.00 30 Min, P.f.+A.ch.
bcde bcde abcde abcd Abcd abcde
22.2 55.50 0.8 1.6 59 129 245 28.2
30 Min, B.s.+ virus
abcd d de ef e de Cd ef
20.0 37.00 1.2 1.8 6.9 14.4 30.5 33.7
30 Min, P.f.+ virus
abcd abcd bcde def cde abcde Bcd bcdef
26.6 55.50 0.8 1.7 6.3 13.2 24.0 28.5
30 Min, A.ch.+ virus
cd cd cde ef de cde Cd ef
17.8 23.13 1.3 2.8 8.9 20.4 335 445 30 Min , B.s+P.f.+
abc ab bcde bc abcde abcd abcd abcde virus
13.3 17.77 1.6 3.0 10.0 22.9 45.3 49.7 30 Min, B.S.+A.ch.+
ab a bed ab abcd abc abcd abcd virus
22.2 31.10 1.2 2.3 8.0 19.8 33.3 44 .3 30 Min , P.f.+A.ch. +
abcd ab bcde bcde abcde abcd abcd abcde virus
0.0 0.0 1.1 1.9 8.0 19.1 375 39.9 60 Min , B.s.
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bcde cdef abcde abcd abcd abcdef
1.0 1.8 7.4 17.5 39.8 35.0
0.0 0.0 60 Min , P.f.
bcde def bcde abcd abcd abcdef
0.9 1.7 7.1 15.2 35.6 32.2
0.0 0.0 60 Min , A.ch.
cde ef cde abcd abcd cdef
1.6 2.9 9.9 20.7 46.5 46.7
0.0 0.0 60 Min , B.s+P.f.
bcde ab abcd abcd abc Abcde
2.5 3.7 11.5 24.1 54.5 53.5
0.0 0.0 60 Min , B.S.+A.ch.
a a a a A a
1.4 25 8.1 20.54 394 46.2
0.0 0.0 60 Min, P.f.+A.ch.
bcde bcde Abcde abcd abcd abcde
31.1 31.1 1.0 1.7 7.7 18.9 30.3 36.0
60 Min, B.s.+ virus
d ab bcde ef abcde abcd Cd Abcdef
22.2 35.5 0.9 1.6 7.2 16.5 39.2 34.7
60 Min, P.f.+ virus
abcd abc cde ef cde abcd abcd abcdef
24 .4 41.6 0.8 1.8 6.9 14.2 34.9 31.7
60 Min, A.ch.+ virus
bcd bcd bcde def cde bcde abcd Cdef
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17.7 20.0 15 2.7 9.8 204 45.6 45.6 60 Min , B.s+P.f.+

abc a bcde bcd abcd abcd abcd abcde virus

111 17.0 19 3.2 11.3 23.1 534 51.2 60 Min , B.S.+A.ch.+
a a ab ab ab ab Ab abc virus

20.0 23.3 1.3 24 8.0 20.1 38.6 45.5 60 Min , P.f.+A.ch. +

abcd ab bcde bcde abcde abcd abcd abcde virus

B.s.: Bacillus subtilis , P.f

. : Pseudomonas fluorescensA.ch.: Azotobacter chroococcum , Min ; 4&ds
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A zotobacter s subtilisBacillussPseudomonas fluorescens _siadl b 5% (ans Galeey clibadl) A Aleld ay gl (6) Jgaa

A il A CMV ugnld 2 4 jlgad) da glilal) Sliaiud Leda (e 53 il g chroococcum

. ) ciladl Gosl | bl Qisl | bl Qs il
. . . caladl ¢ 5l goaxall Job | £ ganall Job -
Ala¥) 32l 0 | AL % X g saxall g saxall g saxall )
gl £ ganall . X . gl g il Lalaall
p..m&be rmLqu p..m&be
0.8 1.2 55 9.4 234 23.6
0.0 0.0 Controla: )lad)
d d d d e E
c c e e e e F F control
1.2 1.6 7.7 13.7 34.8 34.2
0.0 0.0 B.s.
bcd C C c d D
14 1.7 7.9 13.9 36.7 35.2
0.0 0.0 P.f.
bcd C C c cd D
0.0 0.0 0.9 1.5 7.3 13.4 33.2 33.1 A.ch.
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bcd c c c d D
15 2.3 10.2 19.6 42 .4 455
0.0 0.0 B.s+P.f.
bc b b b bc Bc
2.2 35 12.0 21.6 49.2 56.1
0.0 0.0 B.S.+A.ch.
a a a a a A
1.3 2.2 9.8 18.9 37.8 43.8
0.0 0.0 P.f.+A.ch.
bcd b b b cd C
26.6 34.2 1.1 15 75 13.4 34.8 32.6
B.s.+ virus
ab ab bcd c c c d D
20.0 31.1 1.3 1.6 7.8 13.6 36.7 34.5
P.f.+ virus
ab ab bcd c c c cd d
31.1 43.7 0.8 1.4 7.1 13.0 33.2 325
A.ch.+ virus
b b cd C C c d d
155 21.7 1.4 2.2 104 19.3 41.8 44.1 B.s+P.f.+ virus
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ab ab bcd b b b bc c
8.9 18.0 1.7 29 10.5 21.1 45.2 53.8
B.S.+A.ch.+ virus
a a ab b b b ab ab
17.8 194 1.2 2.1 9.7 18.6 36.5 42.5
P.f.+A.ch. +virus
ab a bcd b b b cd d

B.s.: Bacillus subtilis , P.f

. . Pseudomonas fluorescensA.ch

.. Azotobacter chroococcum, Min : 4ids
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Inducing the systemic resistance in cucumber plants
(Cucumis saivus L.) against cucumber mosaic virus by using some

kind of biotic bacterial agents
'Hawraa Ismail AL-yasery 2 Fdhel AL-Fadhel?Abdullah O. Alhatami
1-2 Department of plant protection-Faculty of Agriculture University of Kufa

3 Department of Microbiology, faculty of Veterinary medicine, University of Kufa

Abstract

This study was conducted to determine the ability of inducing systemic
resistance in cucumber plants against cucumber mosaic virus (CMV) by
using three genus of bacteria Bacillussubtilis , Pseudomonas fluorescens and
Azotobacter chroococcum and determine the activity of each one individually
and as a mixture to control the virusThe plastic pots experiment included
five treatments as they are 1- Immerse cucumber seeds in Bacillus subtilis
suspension  2x10° CFU, Pseudomonas fluorescens  suspension  5x10%°
CFUand Azotobacter chroococcum  suspension 2x10'° CFU individually and
as a mixture of two genus for 30 and 60 min. , 2- Treatment of Irrigate
cucumber plants 2 days before treatment with CMV with above bacteria
suspension individually and as a mixture 3- immerse cucumber seeds in
Bacillus  subtilis  suspension  2x10° CFU, Pseudomonas fluorescens
suspension 5x10° CFU and Azotobacter chroococcum  suspension 2x10%
CFUfor 30 and 60 min. , then Irrigate cucumber plants 2 days before
treatment with CMV with the same bacteria suspension individually and as a
mixture 4-Infected control treatment. 5-control treatment . The evaluation of
treatment were estimated depending upon the infection percentage , infection
severity percentage and determination of some growth parameters .The
immerse of seeds by the above three genus of bacteria individually and as a
mixture for 30 and 60 min. , showed significant reduction in percentage of
infection and severity , which was ranged between 17.0 -55.5 % and 11.1 —
26.6 % respectively , compared to infected control treatment which was

percentage of infection 100% and the severity 88.83 % respectively
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Significant increase in growth parameters were appeared in comparison to
the control treatments . The treatment of immersing seeds in mixed bacteria
over —powered upon other treatments individually through 30 and 60 min. ,
in the percentage of infection and disease severity and in case of increase
growth parameters .The mixture of Bacillus subtilis and Azotobacter
chroococcum for 30 and 60 min. without treatment with virus over-powered
upon other treatment in : the length of vegetative growth was 52.0 and 53.5
cm , the length of roots which was 46.1-54.5 cm , fresh weight of vegetative
parts which was 23.0 and 24.1 gm. , the fresh weight of roots which was 10.7
and 11.5 gm. , dry weight of roots was 1.7 and 2.5 gm. respectively.

The irrigation treatment lead to clear decrease in percentage and
severity of infection and improve the plant growth parameters in comparison
to infected control .The treatment of mixed bacteria over-powered in the
individual bacteria treatment in term of reduction in percentage and severity
of infection ,and plant growth parameters the incidence of infection was
ranged between 17.0 -27.8 % while severity infection 8.9 -17.8 % compared
to infected control 100% incidence infection with 88.8 % severity infection .

The treatment of immersing cucumber seeds for 30 and 60 min. , then
irrigated by three genus of the above suspension bacteria individually or as
mixture gave protection to cucumber plants against CMV through reduction
in the infection percentage and its severity.There was significant differences
between using the mixed bacteria followed by irrigation of the same mixture
or using the three genus of bacteria individually for two periods (30 and 60
min.) , the percentage of infection in the mixture was 17.0- 26.8 % and the
infection severity was 11.1-20.0 % , while the infection percentage was
30.5-43.7 % and the infection severity was 22.2-31.3 % in the individual
bacteria treatment, compared to infection percentage 100% of infected
control and the infection severity was 95.5% respectively .
kywords :Induced systemic resistance , CMV , Azotobacter chroococcum

Pseudomonas fluorescens Bacillus subtilis
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