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Fluctuation in some enzymes related to antioxidant defense system in
common bean against Xanthomonas axonopodis pv. Phaseoli
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Abstract. Antioxidant enzymes play an important role in plant defense against pathogenic agents. Following the identification
of the pathogen, plants produce active oxygen species (ROS) as one of their first defense responses. To maintain the balance
of ROS levels and prevent their harmful effects, plants produce antioxidant peroxidase (POX), catalase (CAT), ascorbate
peroxidase (APX) and superoxide dismutase (SOD) enzymes. In the present study, the resistance of bean plants cultivars,
namely Sadri, Paak, Darakhshan and Dorsa, to Xanthomonas axonopodis pv. phaseoli (Xap) were studied in greenhouse
conditions. The catalase, peroxidase and ascorbate peroxidase enzyme activities were studied in healthy and Xap-infected
bean cultivars Sadri and Derakhshan at 0, 24, 48, 72 hours and 20 days post inoculation by a completely randomized design
with 5 treatments and 4 replications. The result showed that disease symptoms appeared in all tested cultivars. Derakhshan
and Sadri cultivars, with 58.33 and 80.56 percentages of infected plants 20 days after inoculation, showed the least and
highest infection rates, respectively. The highest catalase and peroxidase activities were recorded 24 and 48h post inoculation.
These records reduced 48 and 72 hours post inoculation, respectively. The activities of these two enzymes in the susceptible
cultivar were less than those in the semi-resistant one. The chlorophyll a and chlorophyll b contents of Xap-infected plants
reduced significantly. The total chlorophyll content of uninfected Sadri and Darakhshan cultivars were 2.93 and 3.23 pg/g,
respectively, which reduced to 1.96 and 2.14 ug/g of leaf tissue in infected plants, respectively. Based on these results, it is
suggested that the Derakhshan cultivar should be planted in disease-susceptible regions as the semi-resistant cultivar.
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Table 1. Evaluation scales for bean resistance against Xap, based on CIAT scale (Schoonhoven & Pastor- Corrales, 1994).

Symptoms Rating
Leaf with no visible symptoms 1
Around 2 percents of leaf surface is covered by small lesions. Sheats are generally without disease symptom. 3
Around 5 percents of leaf surface is covered by small lesions. The lesions are started to join together. 5
Around 10 percents of leaf surface is covered by middle and larg lesions. The lesions have generally yellow halo and bligh. 7
The lesions on the sheats are larg and joined together on which bacterial caused secration are visible.
More than 25 percents of leaf surface is covered by larg lesions. Leaves have necrotic symptom so may defoliate. 9
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Fig 1. Symptoms of blight in Sadri variety of common Bean.
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Fig 2. Blight severity in different varieties of common bean. The data represent the average of four replicates + standard
error (SE). Different letters indicate significant differences among treatments, according to Duncan's test (P<0.01).
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Fig 3. Changes in Catalase enzyme activity of (AAbs min-1 mg protein) in Sadri and Derakhshan varieties at 0, 24, 48

and 72 hours, and 2 weeks after inoculation of the pathogen bacteria. Each point represents the mean of four
replications * standard error (SE). ** Significant at P < 0.01, * Significant at P < 0.05.

429/f¥Y4



Nova Biologica Reperta 6(4): 424-434 (2020) (TAA) FYEFTE F o)Lt & alo i jpsle 10 (pgi sloasily

e
%)
vy

o

= ¢= = Derakhshan(uninfected)

e
9

el Derakh shan(in fected)
= B= o Saadri(uninfected)

0.25 -
et Sadriinfected) _ ., -l

e
¥

e
-

(Enzyme activity (AAbs min-1 mg protein)
e e
< —
w w
»

(=]

24 hr 48 hr 72 hr 2 week
Time

=)
=3

559 el YY 5 FALYF o slanle; o olid s 5 5,00 )l o 35250 (AADS MiN™t mg protein) jlacesty vl ol olime Slpss —F JSo
chw 3 G0 Gxe i i g % Cusl OB) Jlas las 15 F (2 Siko Jlogai 59, bl 1 plaS o )l Jole 65551 (Siaulo 51 (my ain

Aoy ) 50 Jlsl
Fig 4. Changes in Proxidase enzyme activity of (AAbs min-1 mg protein) in Sadri and Derakhshan varieties at 0, 24, 48,

72, and 2 weeks after inoculation of the pathogen bacteria. Each point represents the mean of four replications +
standard error (SE). ** Significant at P < 0.01,* Significant at P < 0.05.
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Fig 5. Changes in Ascorbate Proxidase enzyme activity of (AAbs min-1 mg protein ) in Sadri and Derakhshan varieties

varieties at 0, 24, 48, 72, and 2 weeks after inoculation of the the pathogen bacteria. Each point represents the mean of
four replications + standard error (SE). ** Significant at P < 0.01,* Significant at P < 0.05.
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Table 2. Comparison means of Xap effect on plant photosynthetic activity of bean.

Production rate (ug/g)

Treatment Carotenoid Chlorophyll
b A Total
Sadri (uninfected) 0.62+£0.022 1.25+0.06 1.68 +0.082 2.93+0.03°
Sadri (Infected) 0.47+0.03° 0.69+0.05° 1.27+0.05° 1.96 +0.04 ¢
Derakhshan (uninfected) 0.67+£0.022 1.40+0.08° 1.83+0.14°% 3.23+0.09°
Derakhshan (Infected) 0.52+0.03"° 0.77+0.08"° 1.38 +£0.05° 2.14+0.07°

el (POIOL) S5l 505150 o yeilie dunlin (bl lajloss loo )l ne OS] Sg2g oaims ()lid igliste g, it (SE) jlre sllas £S5 Loz nSilee laosls
The data represents the average of four replicates + standard error (SE), respectively. Different letters indicate significant differences among
treatments according to Duncan's test with (P<0.01).
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