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Fluctuation in some enzymes related to antioxidant defense system in
common bean against Xanthomonas axonopodis pv. Phaseoli

Fateme Derikvand, Eidi Bazgir, Mostafa Darvishnia & Hossein Mirzaei Najafgholi
Department of Plant Protection, College of Agriculture, Lorestan University, Khorramabad, Iran
Correspondent author: Fateme Derikvand, derikvand.fat@fa.lu.ac.ir

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 ug/g,
respectively, which reduced to 1.96 and 2.14 pg/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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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.
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

5 Wy D955 09y0 S A oS o ool o)las s S
goliie 4 ol ools 18 egide uSiwl olKiws (g, alblddl
a5 Jols sals wiges Sl jiasihy Sl oSEas 3505 5o
oolatwl 59,00 ATy slisul 4 YU o a5 5)les
08« zse Jsb 0 UV 5 eogamma ;0 w3l ol Ghoeis s
b Y Gl Jelsd jo g aids S Soe 4 gl
2 dr Shedt Ojpen il ehy Clld ad (65T esll
(AAbs min™ mg protein) oL3 cpusigp p,5 doo ,0 dids
(Djebali etal., 2011) o 3,155
GASL L GiSon 50 Lugl oS Judg S (limo (5305 o)l
Xap

Ol 53 (S p sladiges Sl e )8 1) e il polaie o
Jol bglse o g 0390 A (o Ggla (99,0 2ey0 A
555 Lol b o] o e 0B ool e Sl LS|
o las Lz Glie Culed 5o ol enile) S e YO 4 (gl
ooliiul b yiegili BV e 5 SFV S5Y slozge Job o oo angs
yekate 4 (ANON, 1974) o il egidy mSowl olKiws
i oolawl 1y sl g8 5l ooy S, clalé awl=e

Chla= (12.25XA663) - (2.79XA647)
Chl.b = (21.50><A647) — (5.10><A563)
Chl.T = (18.71XA647) + (7.15XA563)
Car = (1000%xA470) — (1.82xCha-85.02xChb)

Jsee w5 4 Car s ChLT Chlb Chla e, cul o
Oeizred el 05955 g JST Jdg IS D Ldg 5@ sy k5

Je oS o)La.c W) 931)5 ol Lchbo&.c Aa70 9 Acar Aess
Ko 59 ).‘.oyb fy. ) €Y #PY LngCyo J5..|o

ojlac yidgSea Ve 5 aops Yo (HaO2) (59,000 apnSTy
S8 yiegiby xSl olfiws (9,0 aloldl g ol solatul eyl
Bgad 5l yregi8y xSl olKiws 40,5 yaw jelaie 4y .ol ools
olac slicul 4 YL jo ool SO o)lge adS Jeli call
agidg Sl sl8ws b o 5 (om0l soliiwl e 3]
ai 8o ¥ Soe 4 gl Y+ zge Jsb ;o UV o ooguma jo
ol oy cudld ad g pSoslail adl Yoo Sley Jeolsd jo g
oS eFon e ke o AR 0 Dl Sl Ojgen
(Aebi , 1984) oz 3,155 (AAbs min™ mg protein)
3anSTy S ygSawl (o 3T Cellnd (paani

ke 00 Sland 8L s e VAL ol 2STy Jolore
Yoo Vsedeo oV EDTA ;s Soe Yoo (PHEY) Yso
FdgSea Yoo Vaada /0 apul SojsSl g S
4o o el ojlac Xy S Yoo wsoys ¥ HO;
oBiws gy abaldly 5w, D95 (90 oSy
55 009ame 50 3l onl Gloni 0 eols 18 Tegids Sl
4 fegl YA+ zge Jsb )5 yiegidy iSenl olfiws L UV
a0 gSoslail agl Ve Sl Jolsd jo g asds ¥ oous
ol wals aiges | yiogids il olfins (500 sho sslii
oslazul «5"?.}5] o,lae gliziul a4 YUy oal S5 0,lg0 als
Ol pss Gyt JlownS Ty SbyeSKw] mpl o5y cullad ol
AAbs M Mg ) olS gy o5 oo o aids jo Lis
(Ranieri et al., 2003) oz 3,135 (protein
oSy o 35T Cllad (ppni

Slad S8l s See e e Jolts STy bslies jslaie cuo
“hee 00 JSLE s Se Ve GYsa e 0 (PH=Y)
Y() ‘.\..o)o Y"(H202) Q)ﬁ)m \.\.».M.Sl).' ;A—A-]ﬁ)&ﬁ-ﬁ Y’s)Y}A

427/FvV


http://dx.doi.org/10.29252/nbr.6.4.424
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.4.1.2
https://ndea10.khu.ac.ir/nbr/article-1-2973-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-12-12 ]

[ DOR: 20.1001.1.24236330.1398.6.4.1.2 ]

[ DOI: 10.29252/nbr.6.4.424 ]

Nova Biologica Reperta 6(4): 424-434 (2020)

PR T Y PN Y BV ST SOV S| INCOU | PY-
w3l ol cdled Sodl 5l aw atan Vo5 cele VY slagl;
it Bl 51 s ixe glis a5 gem 4y w2l LialS
Pl Cadld uilly am bl ol plas el cudled
G Xap 80 L piSeny 10 gy00e o8, ,0 slausTy,
el Cdled e U550 Js 0 Las )0 08 aned (5090
(F JS82) 090 00 08 51 VL Las ) 08, 50 oSy
aosd g wlws Byl 50 SlasnSTy OlbyeSuwl w3l colled
Xap 5L b Ses 5 53 bugd pglie

2 STy SlysSl @l cldld il ly 4o mls
dw Ceebo FA oo 51 cpl codlad olo lis (g 00 g Lis )0 o3,
ol by 05 Gl Sl 4 (XAP) 5 e S50l
gl ;o o gire jebds Dlynad (pl aS o) 08, 50 (nl 5o
VY Glagley jo e ol plas 20158l ao s &bl
M;i@meggﬁjuﬁ@jqujlmeB;&u
Golosme gl (yloy 90 (1l jo a5 ggm 4y oy lis rals
(O JS5) ol Gt oy 3T udlad Sl s Ll 5|
Xap (555 43 00981 g pllw Lug! ol (g 3umgid 034 5 (3l 5o

WS o)lgelS aly o lus iSlas 5 les a5 59, Ve 5l am
osbly 4 bl edomie oLS griwgd ool
5 oS Gl » Xap 55 3t 5l Jols (slaesls
Ol 5l ool sloosls lus a5 oy lis Lugd oLS ade IS
3 S Sold (500 g LiS )0 o8, Lagd oA by kS
355,55 U5 Jedo)l D Lds)lS 5 s s iy bl s
dslio 0,10 3939 duo s S (5l mhaw o g lo e glas
obS Fsid 59 Loy (Joome (K sm )len 30 0 Sle
s b @ JbglS s olie IS ebay a5 sl olis Lug)
Ol )0 08 ) Lugl ol (sloades )5 uizmen o S Ly 5
SIXAP 658U a oo ooyl ol o el (500 08, 5l yiies
(32,0 S ghawyo) b gre 2ol L3915 95 50 (liee L
S e aS gz (uily 352wl olS Jlews A e
YIVY 5 YIAY lis o g sy 009l slugl o jwgus
035l Glabug) jo a5 o j3 g Sy il o5 5 055,50
VINY 5 VA7 i @ olS Judo)ls (IS (lie 0B 0
(W Jgo2) 0 S pcdlp S np)S9,5es

& 5 Y
Xanthomonas axonopodis  Jele b Lug Joore Kisgu
Ol a5 el Loyt slacs o o Sete 5 S PV. phaseoli

Ol do s Ar sga B ool u;%ﬂ 392 oz 5 S ke

(YA FYFFYF 2F ol & alr i jpsle jo (g sloasily

el hagidg Sl
ol 4 3

SloorSs, 5 oeign «olS Glampl lie) ol
Voo (Bolai Sls gy B o )l &g 4 (LS
Microsoft Office Excel 2015 ,l58ls 5 o 5 o pll 1S5
@ Slao 2Kl duslio § kel ldos g ajos ol b3l p
2,5 S50 SAS Q.1 58l o3 5l ooliciasl L g SSls s,

Xap g pSk b ply 5o Lugd ol canglin
Cuoglie le (P<O.01) (gl e oglas ol lis b
Sy yane (Kipr slest Hia 53 L chlziee o)
oy 4 Sk syne w8, Siale 5l m Jsl 3sy Ve o )b
O e (S les) Q;o}ﬂ doyo FAF 4 YeIAY L
Loyl Jsore (KiSgw gHlon Jole 4 o ) ol
—nS doys MY 0 Sle b plias o o8 asen aiiils
Dol L5 cpl g sl plas ot Sl len Oliee 05
Soyd Sy gl )3 (owyp 90 el e L) sl s
by a by g gy «Sh o8, pg0 59, Vo o ol las
L g o cine Sglis asyo VO 5 YANY VUAS oyl s

Sad doyd PYIO b las jo o8, b Js iolas ojlas 50
J8) Winged sl ausyo G maw (o (g)l0 sime Dl (oDle

(Y
2 3% Legd pglio dni 9wl ployl 5o JYGL o 3T collad
Xap (55 b Sisas

e Dglas VB w5l el Oloss uibly aies
Sle plas Glize sl e Gl doye S mhaw o ) 5)ls
el YT g0 5 (liz o o8, 90 ;2 50 YLK p.,).;l cdls
S )lel e jo gl (re b 4 S e Siale 5l
slajey Ol 3 355 Olime ST 4y 8l (il ws)s
aan Y 9 el YY (FA LQLQQLA) 09 v ey (e R )90
(V JK8) cél als M}JT ool cadled «_j%ﬂ 3l as
39 Lug pglin dows 9 wlwe o8l 50 jlounsTy rgJ)JT Cadled
Xap g5k b pises

ool adld as ol las las o (8, o il g 4 e s
ssba Xap) Silen Siabe 5l m cele YE o3
Sl 4 g bl libl oo o S slel mhaw o 6l e
om sl YA az ST aes, (Sogll (b 0 055 ol
VE by a4 Cad (5,0 (Gme Sy 4 ol codlad  Soll
Sl Sl 5| ey el FA g ol ol ualS celo

428/FYA


http://dx.doi.org/10.29252/nbr.6.4.424
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.4.1.2
https://ndea10.khu.ac.ir/nbr/article-1-2973-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-12-12 ]

[ DOR: 20.1001.1.24236330.1398.6.4.1.2 ]

[ DOI: 10.29252/nbr.6.4.424 ]

Derikvand et al. The changes of antioxidant in common bean Log) oLS oS 5T (slaps 5T Ol pais )] 5o g 03655 50

e 18 Logd Jgane (S5 5 Lo ol - S
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.
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Fig 4. Changes in Proxidase enzyme activity of (AAbs min-1 mg protein) in Sadri and Derakhshan varieties at 0, 24, 48,
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standard error (SE). ** Significant at P < 0.01,* Significant at P < 0.05.
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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 (1g/g)

Treatment Carotenoid Chlorophyll
b A Total
Sadri (uninfected) 0.62+0.02° 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+0.082 1.83+0.142 3.23+£0.092
Derakhshan (Infected) 0.52+0.03° 0.77+0.08° 1.38 +£0.05° 2.14+0.07°
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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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