Iranian Journal of Plant Protection Science ol HealE  Eils
Vol 49, No 2, Autumn & Winter 2018-2019 (275-287) olR ‘;w: ;-@ - uw
DOI: 10.22059/ijpps.2018.257842.1006846 (YYO-YAY (o) VWAV pline 5 5y o 6)Lats ¥4 3,00

31 (5 Lyg! ol” 4y 3 Bgb (Fohwwg dules Cwglin GBI 53 Luigigdh ST )
Rhizoctonia solani

"GbT o (iomo § 75 M Ly y ¢ (59 0 dongd
Ol ) cdgin chgeive g 93 b olKEiM3 (g5, 9LaS 0 uKils Hbskusl 5 HLSls (g 33 (gmils ¥ 5 Y o
QYN+ 15 pdy 6 = AFAVIFY tcdly o 50 ,0)

oS>

954 2ssbem Ogo3l adyy 5 aisb Sy Jole Rhizoctonia solani « Ly LIS TRCRH P R B PRI TR
Oag 1ls s 4 6 03)) Logd 05 (b s A ploil SIS 55 baazal S S5l s oRlosl Bl 3 s (S p Ses By,
2 o o (Naringenin) ooy 6 (QUerceting cpow 5o A58 olaad M8 b Cuglas W Ol oL 3550 sl (soladl 4 55
Lok 536 ool Gl o p S5 Sen 00 B 1) il glacdile 3 )y p o o sl Canglin W1 o s (5o )08 550
5 olew B L ks edd e SblE Wud Hles LAS S il gl b baxold R sOlani ade Ligd 5o Cwjglie I s
23 el g e S At G Ble 45 Kisls 0L D S amlbne GHal 5l e gl S olen oL 5SS Gale
gy faire A rge e 53 p FsSe 800 B Y ol s S amls Golke ST slen eSS Al
pRIS RNt 5 ol s 2 e SaSen Yoo g Ve GChle g 5y an Giale 5 sled o Sl dhol g A golen
GLarolS 55 ST O5500a 5 deaST s GIE s Lol i (Gl S Jlssme A Lol i sS md e
gl M Sad 5 co e L e S 4 sl OLE R SOlaNT b g S5l 5l ey e slalle) 53 i8S b ek led

Babie Aol ade Log) 5o Cuglie (Wl Crge o> oS 5

.&‘-‘-'qr.;)u a‘;gw‘ S glio «&,".-AJS‘,S ‘J'}HS 4‘;9\5: s,k :,.5.,\.:15’ Slaojly

Investigating the effect of flavonoids in induction of resistance in the bean plant
against crown and root rot caused by Rhizoctonia solani
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ABSTRACT

In this research, pathogenicity tests were done using two different methods including inoculation of leaf discs under
laboratory conditions and infecting the seedlings in the greenhouse in order to determine resistance levels of bean cultivars
to Rhizoctonia solani AG4 HG-II, the causal agent of the crown and root rot. Furthermore, the most susceptible bean
cultivar (cv. Naz, because of economic justification) was used to examine the possibility of inducing resistance against the
pathogen, using flavonoids such as quercetin and naringenin and investigate some mechanisms involved in induced
resistance. To study the effects of different concentrations of flavonoids in the induction of resistance in bean against R.
solani, the seedlings were treated with 100 to 400 pg/mL concentrations of flavonoids. The treated and control plants were
inoculated with the pathogen and the disease index was calculated one week following inoculation. Results showed that
various concentrations of quercetin and naringenin had different effects in reducing the disease index. Quercetin at 200 to
400 pg/mL significantly decreased the progression of the disease caused by R. solani in the bean. The best time interval
between treatment and inoculation was 3 days. Naringenin at 100 and 200 pg/mL and quercetin at 100 pg/mL did not
significantly reduce the disease progression. Investigating callose, superoxide, and hydrogen peroxide levels at various time
points after R. solani inoculation in the seedlings pretreated with quercetin revealed that quercetin-induced resistance in bean
against the fungal pathogen via priming the defense components.
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Figure 1. Disease index and lesion length of crown and root rot caused by Rhizoctonia solani AG4 HG-11 on the leaf
discs of different cultivars of the red bean. Lines on the columns represent the standard error (+ SE). Treatments
marked with different letters have significant difference with each other.
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significant difference with each other. Each number is the average of 4 replicates. Q: Quercetin, N: Naringenin.
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Figure 3. The mean lesion length caused by Rhizoctonia solani on quercetin-treated bean seedlings (200 pg/mL)
compared with the control at different time intervals between treatment and inoculation of plants. Each number is the
average of 4 replicates and the lines (bars) on the columsn are standard errors (+ SE). Treatments marked with
different letters have a significant difference with each other. Q200: Quercetin treatment at a concentration of 200
pg/mL. Control: Spray with distilled water containing 0.4% DMSO and 0.5% Tween 20.
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Figure 4. Microscopic evaluation of the cell death caused by leaf treatment of red bean plants with different
concentrations of quercetin (Q) using trypan blue staining method. The numbers presented in the figure indicate the
concentration in pg/ ml. Control samples were inoculated with Rhizoctonia solani. Scale bar: 60 um.
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Figure 5. Evaluation of H,O, accumulation in the leaf discs treated with quercetin and control samples at different

times after inoculation by Rhizoctonia solani, using DAB staining method. h: Hypha, S: Stoma, hpi: hour after
inoculation of the pathogen. The experiment was repeated three times, with similar results. Scale bar: 30 um.
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Figure 6. Evaluation of superoxide anion production (O,) in the leaf discs treated with quercetin and control samples treated

with water at different times after inoculation by Rhizoctonia solani, using NBT staining method. The experiment was
repeated three times, with similar results. hpi: hour post inoculation of the pathogen. Scale bar: 60 um.
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Figure 7. Detection of callose depositionin the leaf discs of red bean cv. Naz, treated with quercetin and control samples at

different time points after inoculation of Rhizoctonia solani, using aniline blue staining method. The experiment was
repeated three times, with similar results. hpi: hour post inoculation of the pathogen. Scale bar: 60 pm.
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