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ABSTRACT

Early blight disease is one of the most common foliar diseases of tomato, which causes a great reduction in the quantity and
quality of its yield. Regarding the use of fungicides in controlling this disease, identification of plant defense mechanism
against the pathogen can be useful in introducing resistant cultivars and controlling the damage of the pathogen. In this
research, several biochemical changes and expression patterns of PR1b1 and WRKY33 genes were investigated by gRT-
PCR in a resistant cultivar Super 2270 and a susceptible cultivar CH Flat infected with the fungus Alternaria solani.
Sampling was done during five intervals with three replications. The hydrogen peroxide accumulation, activity of defense
enzymes Guacul peroxidase, Catalase and Superoxide dismutase enzymes, and the number of transcripts of genes was found
to be increased in a challenge with the pathogen. The activity of these enzymes and genes were higher in the resistant
cultivar. H,0, accumulated rapidly in the resistant cultivar leaf tissues and peaked during the early stages of infection,
whereas accumulation was stronger and more intense in the susceptible cultivar tissues in later stages. These results
indicated that the induction of oxidant/antioxidant responses and the activity of genes in this study are a part of the tomato
defense mechanism against the necrotrophic fungus A.solani.
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Tablel. Salt composition of the Hougland solution

Salt cdale Salt cdale
MgS04.7H,0 0.002 M Zn SO4 0.22 g/l
Ca(NOs),.4H,0 0.004 M MnCl,.4H,0 1819/
Fe-EDTA 5 ppm H3BO; 2.86 g/l
NH;H,PO, 0.001 M CuSO4 0.08 g/l
KNO, 0.006 M MoO3 0.02 g/l
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Table 2. Characteristics of the used primers for gRT-PCR

of

Gene Forward (5'-3") Reverse (5'-3") Accession number
WRKY33 GCATTACTGTCAACCATCGC AACTTCGGATTCTCATTT XM_010326377.1
PR1b1 TTGGTGACTGCGGGATGA GGCGGCGGCTAGGTTT NM_001247385
Actin TGGTCGGAATGGGACAGAAG CTCAGTCAGGAGAACAGGGT NM_001330119.1
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Table 3. Analysis of variance of disease index of
tomato seedlings in reaction to Alternaria solani

S.0.V df Disease index
Cultivar 16 2.802"
Error 34 0.001047
CV 1.195

oy ) Jliol mlas jo ls e e

**: Significant at 1% of probability levels
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Table 4. Mean comparison of disease index in
different genotypes of tomato for Alternaria solani

Cultivars Disease index ~ Cultivars ~ Disease index
CH-Flat 442a Lesto 245h
Chef 2.45h RFT112 2.12i
DFT300 3.5d Soria 3g
DFT3003 365¢c Super 2270 1.3k
Early urbano 2.45h Sunseed 36¢C
Imperial 4.25b T97301 3.2f
Kalgi 2.1i ZD633 2]
Kimia 2.15i ZD634 2.15i
King Stone 3.43e
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Means with similar letters are not significantly difference at 5% of

probability level.
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Table 5. Analysis of variance for activity of defense enzymes of tomato seedlings infected with Alternaria solani

Means square

Source of variations df

POX CAT SOD H,0,
Cultivars (C) 1 133.3482614™ 2.24254282" 31.12325667 0.00823706™
Inoculation (1) 1 795.9516277" 5.10725867" 99.19865488™ 1.22990220™
Time (T) 4 131.7010181™ 1.09230797" 14.12884446™ 0.08946276™
CxT 1 35.8473650™ 0.50428794™ 4.14434035™ 0.01395206™
Cxl 4 147262340 0.01587733" 150141109 0.09054182"
IxT 4 112.1769266™ 0.76341722™ 8.88992157" 0.07826775™
CxTxl 4 13.6745166™ 0.01811992™ 0.64692429™ 0.07370714™
Erorr 0.339539 0.00439660 0.0425875 0.00001989
CV% 7.688937 9.873164 2.878554 0.804241

**: Significant at 1% of probability levels.
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Figure 1. Changes in POX, SOD, CAT, and H,0, activity of susceptible and resistant tomato genotypes with time
after inoculation with Alternaria solani. R: resistance cultivar, S: susceptible cultivar R™: resistance control and S’
susceptible control (P <0.01).
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control (P <0.01).
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