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Table 1. Effect of treatment with Pseudomonas fluorescens and Cucumber mosaic virus at cotyledons stage on virus
multiplication as estimated by ELISA.
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Period (days) alki¥U saall Alalaal)

20 18 16 14 12 10 8 6 4 Treatment

1533 1489 1422 1455 1581 1246 1.171 0896 0560 (B8 s ) L
Control (virusonly)

D) Alelas

Seed treatment

D53l dldae

Root treatment

Alalaa (50 2l

Control (without treatment)

LS wl
0.044 0.045 0.027 0.046 0.003 0.073 0.013 0.009 0.036 Control (Bacteria)

0.680 0.649 0547 0.480 0334 0.232 0.269 0360 0453

1.048 1.086 1.067 0965 0.732 0.480 0.538 0.640 0.495

0.028 0.026 0.026 0.042 0.028 0.047 0.043 0.007 0.035

a\jyyMMSLyd,Lm;,mﬂaLudl uabaiay ‘u\)J&MJm&MJJM\@@)JS
Values represent mean of 3 replicates for ELISA readings at 405 nm.
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Table 2. Effect of treatment with P. fluorescens and Cucumber mosaic virus at primary leaf stage on virus multiplication based
on ELISA values.

Period (days) bl daall Alalaall
20 18 16 14 12 10 8 6 4 Treatment

(ah 5 _nd) 2aLd

Control (virusonly)

D52l Alales

Seed treatment

D53l dldlas
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Adalaa g 2l

Control (without treatment)

0.044 0045 0027 0.046 0.003 0073 0.013 0.009 0.036 LS m’“
Control (Bacteria)

1475 1549 1466 1520 1520 1280 1.113 0.965 0.580

0520 0575 0492 0400 0288 0200 0.223 0.306 0.422

0983 1021 0937 0.753 0640 0389 0.480 0.538 0.466

0.028 0026 0.026 0042 0.028 0.047 0.043 0.007 0.035

- e gili 405 A e Jsh die ¢ guall ciliall (abiaial o ) Sa A Jaea Jiay Jpaall 8 o8, K
Values represent mean of 3 replicates of ELISA readings at 405 nm.
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Table 3. Effect of treatment with P. fluorescens on infection with Cucumber mosaic virus one week after cotyledons
emergence asestimated by ELISA.
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Period (days) L 34 Alalaal)
20 18 16 14 12 10 8 6 4 Treatment

1577 1630 1580 1440 1380 1190 1.050 0.930 0.491 ( Sk )
Control (virusonly)

Al dlelza
B
0390 0460 0400 0300 0230 0160 0180 0310 0.432 | treatment
dall dlales
0816 0930 0840 0585 0492 0297 0400 0480 0.434 S5
Root treatment

lalaa 0 2l
Control (without treatment)

0.044 0045 0.027 0046 0.003 0.073 0.013 0.009 0.036 L »fm
Control (Bacteria)

0028 0026 0026 0.042 0028 0.047 0043 0.007 0.035

- Sira 93 405 An g0 Jsh die ¢ guall Cliall aliaie¥ ol ) S B Jome Jiay Joanll 4 o8, S
Values represent mean of 3 replicates, for ELISA readings at 405 nm.
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Table 4. Effect of spraying P. fluorescens on cotyledons followed by Cucumber mosaic virus inoculation 48 hours, one, and
two weeks later on virus multiplication based on ELISA values.
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Period (days) ab¥L 3 Alalaal)

20 18 16 14 12 10 8 6 4 Treatment

058 050 047 037 036 035 037 051 0.77 LS Gy (e Al 48 amy (sl # W)
Virusinoculation 48 hr after spray with bacteria

125 133 129 115 111 107 087 0.80 0.89 G Osn Aelu 48 2y a g idll Z W)
Virusinoculation 48 hr without spray of bacteria

052 049 036 027 025 023 035 046 0.67 LASH i) (e g smaal 2ay g padl)
Virusinoculation one week after spray with bacteria

118 123 125 112 101 087 080 077 076 LSSy G s g ol 2my s iy )
Virusinoculation one week without spray of bacteria
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Virus inoculation two weeks after spray with bacteria
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Virus inoculation two weeks without spray of bacteria
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Values in the table represent mean of 3 replicates, for ELISA values at 405 nm.
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Abstract

Al-Ani, R.A. and L.K. Tawfik. 2011. Induced of Systemic Resistance in Cucumber Plants Against Cucumber mosaic
virus (CMV) by Pseudomonas fluorescens Migula. Arab Jour nal of Plant Protection, 29: 36-42.

This study was carried out to evaluate the efficacy of Pseudomonas fluorescens in inducing systemic resistance against cucumber
mosaic virus (CMV) in cucumber plants. Seeds and roots were treated by a suspension of Pseudomonas fluorescens followed by seedlings
inoculation with CMV at three growth stages; cotyledonary leaves, primary true leaves, and one week later. Bacteria was also applied on
cotyledonary leaves and seedlings were inoculated with CMV 2, 7 and 14 days after treatment. The virus multiplication in plants was
monitored by ELISA. Results showed that seeds treatment with bacteria reduced virus multiplication by 81.3, 84.37 and 86.55% at the three
growth stages, respectively, 10 days after virus inoculation. Root treatment caused virus reduction of 61.47, 69.60 and 75% for the three
virus inoculations, respectively. Similarly, the application of bacteria on cotyledonary leaves caused a reduction in virus multiplication of
64.69, 73.19 and 83.08% for the three virus inoculations, respectively. It was evident that the longer the period between the treatments with
bacteria and inoculation with CMV, the higher was the effect on virus multiplication.

Keywords: ELISA test, Pseudomonas fluorescens, Cucumber mosaic virus, induced systemic resistance, biological control.
Corresponding author: Rakib Akif Al-Ani, Plant Protection Department, College of Agriculture, University of Baghdad, Iraq,
Email: maa_adhab@hotmail.com
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