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Table 1. Diameter average of fungal colonies (cm =+

standard error) on PDA culture treated with salicylic acid
and the control.

4 kil) £ ) jall JUadi o gia
(s tamal) Uall) & o)
Diameter average of fungal
colonies (cm + SE)

bl G 38 5
(A /d 38 (Am)
Concentration of
salicylic acid (m.mol/L)

9.00+0.00 D (Control 22l%) 0.0
2.06+0.02 C 0.5
1.00+0.00 B 1.0
0.00£0.00 A 1.5

0.01 LSDo.o1

Usins gy oo alind ¥ ands o€l Gojall Leagy A Gl sidll

(0.01 Jwial (5 gie 2ie ANOVA ONE-WAY _Lisl)
Means followed by the same large letter are not significantly
different (using ANOVA ONE-WAY test) at P=0.01.
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Table 2. Mean disease intensity (+ standard error) on tomato leaves treated with salicylic acid following different periods
(days) after treatment with spore suspension.

Period (days) after treatment 4dalaal) 32y (alyf) 3 sidl) ciial)/dlalaal)

LSDo.0s 28 21 14 7 Treatment/Variety
Salicylic acid ¢l (aea

0.73 16.92+0.37 Da 12.34+0.08 Ca 7.81+0.11 Ba 4.894+0.21 Aa Shorouk By
0.52 24.26+0.15 Db 18.75+0.14 Cb 11.11+0.21 Bb 7.24+0.13 Ab Jackline SNNEN
0.56 27.17+0.28 Dc 20.44+0.08 Cc 14.26+ 0.03 Bc 9.26+0.18 Ac Yarmouk & ga p
0.42 30.89+0.11 Dd 25.26+0.14 Cd 15.82+0.16 Bd 10.34+0.09 Ad Balad N
0.81 0.38 0.47 0.53 LSD

Control (£ 5! (3laall) ALY

0.39 51.42+0.01 Da 35.10+0.17 Ca 22.06+0.06 Ba 13.44+0.15 Aa Shorouk B
0.12 68.15+0.04 Db 50.20+0.06 Cb 29.08+0.01 Bb 18.14+0.01 Ab Jackline ClSla
0.54 74.22+0.09 Dc 53.41+0.11 Cc 34.11+0.11 Bc 21.73+0.28 Ac Yarmouk <l ga
0.44 78.30+0.21 Dd 61.71+0.06 Cd 38.46+0.15 Bd 24.01+0.05 Ad Balad Ay

0.38 0.36 0.32 0.52 LSDo.0s

‘;:J\JMJS‘;QLLM,:\AI .0.05 Jwial (s 5w 2ie (ONE-WAY ANOVA Jl_.ﬁsl)gjsute_@go; uhgy@m)y..al\ capall leadhy Al 3 gac JS‘;QLLM,:\AS\
.0.05 Jwial (5 siue dic (ONE-WAY ANOVA Lidl) U sine lovasy o alias Y ands €l (o all Ladyy

Means in each row followed by the same large letter are not significantly different (using ANOVA test) at P=0.05.

Means in each row followed by the same small letter are not significantly different (using ANOVA test) at P=0.05.
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Table 3. Mean disease intensity (+ standard error) on fruits of tomato plants treated with salicylic acid and spore suspension.

Period (days) after treatment 4lalaall 32y (alyf) 3 jidl) cilall/Alalaal)

LSDo.0s 28 21 14 7 Treatment/Variety
Salicylic acid clilsliwl) (aas

0.34 7.08+0.15 Da 3.50+0.11 Ca 1.75+0.06 Ba 0.83+0.07 Aa Shorouk By
0.26 8.58+0.05 Db 5.83+0.03 Cb 2.25+0.14 Bb 1.08+0.03 Ab Jackline SNNEN
0.31 10.75+0.10 Dc 6.67+0.15 Cc 2.75£0.05 Bc 1.42+0.02 Ac Yarmouk A 5a
0.22 14.08+0.01 Dd 8.83+0.03 Cd 3.42+0.10 Bd 1.58+0.09 Ac Balad b
0.31 0.32 0.31 0.19 LSD

Control (&) (3laall) LAY

0.25 21.92+0.04 Da 10.50+0.14 Ca 5.00+0.00 Ba 2.25+0.03 Aa Shorouk By
0.18 26.08+0.02 Db 17.00+0.00 Cb 6.17+0.07 Bb 2.83+0.08 Ab Jackline STINEN
0.64 32.50+0.28 Dc 19.00+0.00 Cc 7.67£0.22 Bc 3.75+£0.14 Ac Yarmouk < s
0.40 41.58+0.02 Dd 25.33+0.16 Cd 9.42+0.17 Bd 4.17+0.07 Ad Balad b

0.48 0.36 0.46 0.03 LSDo.os

Gl a8 8 Glas gidll 10,05 Jial (5 sis 2ie (ONE-WAY ANOVA Jlidl) bsine Lpany o GBS Y dndi yauall Cojall lgady Al 3 e IS (3 o giall
.0.05 Juial (5 sine die (ONE-WAY ANOVA LAl G sine Lemny (o GRS Y dsdi 5l Gojal) Leasy

Means in each row followed by the same large letter are not significantly different (using ANOVA test) at P= 0.05.

Means in each row followed by the same small letter are not significantly different (using ANOVA test) at P= 0.05.
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Figure 1. SDS-PAGE profile for proteins extracted from tomato cultivars. From left to right: M= Protein markers, S= proteins
of shorouk cultivar sprayed with SA, S1= proteins of shorouk cultivars (control, J= proteins of Jackline cultivar sprayed with
SA, J1= proteins of Jackline cultivar (control), U= proteins of Yarmouk cultivar sprayed with SA, Ul= proteins of Yarmouk
cultivars (control). B= proteins of Balad cultivar sprayed with SA, B1= proteins of Balad cultivar (control).
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Abstract
Abu Al-Sel, A.A., J.T. Faddoul and A. Basheer. 2020. Induction of systemic acquired resistance in tomato plants
against early blight disease caused by fungal pathogen Alternaria solani Sorauer (Ellis & Martin) by Salicylic acid.
Arab Journal of Plant Protection, 38(3): 232-240.

Early blight (EB) caused by Alternaria solani Sorauer (Ellis & Martin) fungus is one of the important fungal diseases on tomato plants
causing significant losses in yield and quality. This research was carried out in the laboratories of the Biological Control Studies and
Research Center, Faculty of Agriculture, Damascus University to study the role of salicylic acid in stimulating tomato plant to resist the early
blight disease. The effect of salicylic acid was studied in vitro to inhibiting the growth of fungal pathogen’s mycelium on the PDA culture
medium using three concentrations (0.5, 1.0, 1.5 micromole/liter). Field tests by spraying tomato plants with salicylic acid concentration of
1.5 micromole/liter before spraying these plants with conidial suspension of the pathogenic fungus at a concentration of 5x108 conidia/ml.
Laboratory results showed high efficiency of salicylic acid in the inhibition of fungal mycelium, reaching 100% at a concentration of 1.5
micromole/liter, whereas in the field, the results showed a clear decrease in the disease severity on the leaves and fruits of plants treated with
a conidial suspension and salicylic acid compared to plants treated with a conidial suspension only. Seven days after treatment, disease
severity on leaves treated with salicylic acid of the Shorouk variety reached 4.89%, whereas disease severity increased to 13.44% for the
same variety when treated with conidial suspension only. Highest disease severity of 24.01% was recorded on the tomato variety Balad and
decreased to 10.34 % when treated with salicylic acid. Disease severity on tomato fruits was also higher on Balad variety which reached
4.17% and decreased to 1.58% when treated with salicylic acid. 28 days after treatment, results showed an increase in disease severity for
both treatments, with a clear decrease in the treatment with salicylic acid on leaves and fruits and for all varieties. Results suggest that there
is a factor that induced tomato plants sprayed with SA which reduced disease severity. In an effort to find out why, proteins were extracted
from tomato plants treated with salicylic acid and from non-treated plants and separated by electrophoresis in polyacrylamide gel. The results
obtained showed an increase in the size of protein bands and the appearance of new protein bands in plants sprayed with salicilic acid,
whereas these bands did not appear in samples of tomato plants not treated with salicylic acid. Thus, these proteins induced in tomato plants
are likely responsible for inducing systemic acquired resistance (SAR) in tomato plants and stimulated resistance R-genes to produce
pathogenesis-related proteins (PRP) responsible for fungal resistance.

Keywords: Tomato, early blight, Alternaria solani, salicylic acid, pathogenesis related proteins.
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