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Study on the effect of low doses of gamma irradiation alone or in associated with the salicylic acid and indirect
temperature on seed borne infection of Bean common mosaic virus in bean plant
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Abstract

In this study, the effect of the low doses of gamma irradiation (10, 20, and 30 Gy) alone and in associated with the salicylic acid and indirect
temperature on the seed borne infection of Bean common mosaic virus (BCMV) was assessed. Commercial bean seeds called ““Sadri” with seed borne
infection to BCMV were sowed. The seedlings were tested for the infection of BCMV by indirect plate-trapped antigen (PTA- ELISA) test and
seeded. Results indicated that the growth factors in the irradiated seeds alone and in associated with the salicylic acid or indirect temperature
significantly increased (P<0.05) in healthy and infected seedlings compared to the non-irradiated seedlings. Gamma irradiation induced the specific
activity of various antioxidant enzymes (PPO, POX, CAT and PAL) as well as the total protein density in treated healthy and infected beans, and
decreased the concentration of BCMV proteins in the infected and irradiated seeds alone and so in associated with the salicylic acid or indirect
temperature compared to the non-irradiated seedlings. Results of this research indicated to the induction of the relative resistance against BCMV in
infected bean seedlings treated with the 20 and 30 Gy doses of gamma irradiation alone or in associated with the salicylic acid and indirect temperature.
Keywords: Antioxidant enzymes activity, BCMV, gamma irradiation, protein pattern, salicylic acid
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Fig. 1. Histogram for the effect of low doses of gamma irradiation alone or in associated with the indirect temperature and or salicylic acid treatments
on BCMV protein concentration obtained by indirect (PTA-ELISA) test, 0Gy: BCMV- infected bean seedling without gamma irradiation; 10Gy:

BCMV- infected bean seedling treated with a dose of 10 Gy gamma ray; 20Gy: BCMV- infected bean seedling treated with a dose of 20Gy gamma
ray; 30Gy: BCMV- infected seedling treated with a dose of 30Gy gamma ray; Sa: BCMV-infected seedlings treated with just 100 pm of salicylic
acid; 10Gy + S: infected seedlings treated with 100 um of salicylic acid and low dose of 10Gy gamma ray; 20Gy + S: infected plant treated with 20
Gy of gamma ray and 100 pm salicylic acid; 30Gy + S: infected plant treated with 30 Gy of gamma ray and 100 pm salicylic acid; T: BCMV-infect
bean treated with just indirect temprature; 10G + T: infected plant treated with 10 Gy of gamma ray and indirect temprature; 20Gy + T: infected plant
treated with 20 Gy of ray and indirect temprature; 30Gy + T: infected plant, treated with a dose of 30 Gy of gamma ray and indirect temperature;
Control: negative control, virus-free sample without gamma radiation; PC7: positive control (BCMV-infected Iranian bean genotypes other than the
Sadri) without gamma radiation; PB: BCMV-positive control material included in the ELISA kit (Bioreba Company). Different letters indicate
significant differences between treatments (P < 0.05 according to Duncan's new multiple range test).
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Table 1. The effect of low doses of gamma irradiation alone or in associated with indirect temperature or salicylic acid on the growth
indexes in healthy or BCMYV infected bean seedlings.

Growth factors

Treatments Bean Plant heigth  Dry weight  Chlorophyll Chlorophyll  Seed germination
(Seedlings) (cm) (gram) @ (b) (%)
s oG Healthy 27.60° 414 7.08° 3.94° 99.58"
amma ra
el Infected 19.22° 3.12¢ 6.80° 3.77° 81.25°
Healthy 21.40° 3.66° 7.03° 4.00° 98.3"
Gamma ray 10 Gy d d b ¢ 2
Infected 16.70 2.97 7.01 3.89 100
. o Healthy 24.06" 4.50° 7.10° 3.94" 99.66"
amma ra
vy Infected 23.40° 3.39° 7.07° 393" 100
Healthy 30.46" 492" 7.2 3.99° 98.33"
Gamma ray 30 Gy a b b a a
Infected 26.13 3.87 7.10™ 3.94 99.91
I Healthy 26.44° 392" 7.11° 3.97° 87.16°
0 Gy with indirect temperature c . b ab 2
Infected 21.45 3.27 6.88 3.82 100
o Healthy 24.90° 3.26° 7.10° 3.94% 90°
10 Gy & indirect temperature c b b ab a
Infected 20.31 3.29 7.02 3.90 99.66
2o G & indirect : Healthy 25.40" 435 714 3.95% 99.66
Indirect temperature
y P Infected 24.80° 3.49° 7.10" 3.94% 100
o Healthy 27.73% 497° 717° 4.02° 100"
30 Gy & indirect temperature a b a 2 2
Infected 28.56 3.96 7.17 3.98 100
) o Healthy 28.79" 430" 7.28° 4,04 93.75°
0 Gy with salicylic acid c c a a a
Infected 20.89 3.41 7.21 4.05 100
) o Healthy 33.06" 423" 7.24° 403 91.66°
10 Gy with salicylic acid c c a a 2
Infected 21.60 3.43 7.16 4.01 100
o Healthy 34.46" 4.49° 7.46° 413° 98.33"
20 Gy with salicylic acid b c a 2
Infected 28.53 3.56 7.36 4.04 100
S Healthy 35.56° 5.22° 7.39° 413" 100
30 Gy with salicylic acid a b a
Infected 29.10 4.02 7.43° 4.02 100

LSSl (glaals ti O go31 pulal 2 P0.05) Laslass oo Sls sime 0] Sl osline o5 >

Different letters indicate the significant differences between treatments (P < 0.05 according to Duncan's new multiple range test).
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Treatments Healthy bean seedlings BCMV:- infected bean seedlings
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Fig. 2. Electrophoresis pattern of proteins extracted from the leaves of infected and virus-free bean seedlings, A, B and C: virus free bean seedlings:

1=30 Gy, 2= 20 Gy, 3= 10 Gy, 4=0 Gy; D, E and F: BCMYV infected bean seedlings: 1= 0 Gy, 2= 10 Gy, 3= 20 Gy, 4= 30 Gy;
M: Molecular weight marker, 250 kDa (Fermantas Inc, Germany).
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Table 2. The effect of low doses of gamma irradiation alone or in associated with the indirect temperature or salicylic acid on the activity
of antioxidant enzymes in healthy or BCMV infected bean seedlings

Antioxidant Enzymes Specific Activity

Bean (change in absorbance/min/ug leaf protein)
Treatments R
seedlings ] Polyphenol Phenylalanine
Peroxidase oxidase Catalase ammonia lyase
Healthy 3567 3.23 1157 0°
Gamma ray 0 Gy Infected 5.13% 2.46' 13.15° 0.02¢
Gamma rav 10 G Healthy 6.72° 9.24° 16.45° 0.05°
i Infected 4.93° 358" 14.31° 0.03%
Gamma ray 20 G Healthy 6.85° 9.37° 25.21° 0.06°
y y Infected 431° 5.75° 17.40° 0.13*
Gamma rav 30 G Healthy 6.41° 10.53° 16.65° 0.03®
e Infected 5.61° 5.25° 17.42° 0.03%
0 Gy with indirect temprature Healthy 6.80° 10.77° 23.27° 0.07°
Wi I 1
y praf Infected 4.36° 5.22° 23.05° 0.02¢
o Healthy 7.01° 9.17® 10.32¢ 0.03®
10 Gy with indirect temperature | . b d
Infected 4.89 5.44 25.90 0.01
o Healthy 6.82° 9.88° 20.53° 0.07°
20 Gy with indirect temperature d . h o
Infected 4.45 5.85 5.53 0.03
30 Gy with indirect temperature Healthy 6.01 8.95° 135" 0.04%
WI | | u
y P Infected 6.28 5.74° 12.48' 0.02¢
0 Gy with salicvlic acid Healthy 8.54% 9.95° 15.80% 0.02¢
y with salicylic act Infected 6.89° 6.59° 26.60° 0.01¢
_ o Healthy 10.48° 17.02° 22.85% 0.14%
10 Gy with salicylic acid J b
Infected 4,07 8.72° 41.32° 0.05
20 Gy with salicvlic acid Healthy 8.01° 12.07° 14.12° 0.17°
WI I I |
y y Infected 9.06° 6.42° 17.17" 0.01¢
30 Gy with salicvlic acid Healthy 8.27% 9.14® 17.13° 0.12°
WI I I |
y y Infected 9.55° 6.01 19.059 0.01¢

Different letters indicate the significant differences between treatments (P < 0.05 according to Duncan's new multiple range test).
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