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Table 1. Direct effect of resistance inducers on mycelium radial growth of both Alternaria solani and Alternaria alternata in
Vitro.
% Jhill g ki) sall) bayls ‘ B!
% Inhibition of mycelium s9adl (a alil 9 22y 3 jariual) jlad (M Al)

radial growth Colony diameter after 9 days of infection Concentration A aall A gall

A. alternata A. solani A. alternata A. solani (mM) Inducers

13a 00a 7.4 6.4 0.1 SA
2.7b 1.6 ab 7.3 6.3 0.2
133¢ 10.9 de 6.5 5.7 0.4
173 ¢ 25.01 6.2 4.8 0.6

8.0c 1.6 ab 6.9 6.3 0.1 Bion
8.0c 3.1 abc 6.9 6.2 0.2
14.7 ef 9.4d 6.4 5.8 0.4
9.3d 14.1 defg 6.8 5.5 0.6

8.0c 9.4d 6.9 5.8 0.1 BABA
133¢ 14.1 defg 6.5 5.5 0.2
133¢ 15.6 efgh 6.5 54 0.4
133¢ 12.5 def 6.5 5.6 0.6

0.0 0.0 7.5 6.4 0.0 Control L

1.234 5.669 LSD at P=0.05

0.05 Jlaia) (5 st die 4, gina (358 et 3n 53 Y 2 salall (udi 8 Agiliiia i jals de puiall adll
Values followed by the same letters in the same column are not significantly different at P=0.05
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Table 2. Disease incidence and severity of tomato’s (CV. Bakmour) early blight and Alternaria spot diseases, when systemic
acquired resistance was induced by different concentrations, methods and times of salicylic acid (SA) application.

) ) ) a8k SN
(5-1 pla) 4la¥) B0l Jau gia Yo Aua¥) A o g Ldlaal) s 50 Alalaal) e Al
Average of disease severity (scale 1-5)  Average of disease incidence  Application Application Concentration
A. alternata A. solani A. alternata A. solani Time Method mM
3.0 Im 3.1kl 87 Im 80 ghij 3 dbi * 5 3) 0.1
3.1 mn 30k 93 Imno 80 ghij 5 dbi Spraying
23h 2.0 fg 70 fghij 73 fgh 7 dbi
2.6 ij 2.1 gh 70 fghij 57 de 3 dbi S
1.5¢c 1.8 de 63 efghi 57 de 5 dbi Irrigation
2.7 jk 14a 73 hijk 47 be 7 dbi
2.0 ef 2.0 fg 60 defgh 73 fgh 3 dbi 5 3) 0.2
251 2.6j 73 hijk 73 fgh 5 dbi Spraying
23h 1.7cd 80 jkl 53cd 7 dbi
12a 1.8 de 17 a 47 be 3 dbi @
1.6 cd 1.6 bc 50 cde 47 be 5 dbi Irrigation
1.9¢ 1.9 ef 53 cdef 47 be 7 dbi
1.9¢ 1.9 ef 57 defg 53 cd 3 dbi B8} 0.4
15¢ 1.6 be 43 ¢ 47 be 5 dbi Spraying
1.6 cd 2.0 fg 47 cd 73 fgh 7 dbi
1.3 ab 14a 23 ab 37 ab 3 dbi S
251 241 87 Im 90 jk 5 dbi Irrigation
291 1.6 bc 60 defgh 63 def 7 dbi
251 2.41 77 jkl 70 efg 3 dbi 53 0.6
2.1fg 2.0 fg 73 hijk 77 ghi 5 dbi Spraying
3.0 Im 1.5 ab 90 Imn 30a 7 dbi
3.1mn l4a 90 Imn 37 ab 3 dbi S
19e¢ 1.9 ef 70 fghij 77 ghi 5 dbi Irrigati()n
2.1 fg 1.8 de 73 hijk 57 de 7 dbi
330 32m 97 mnop 93 kl Control 2L
0.17 0.19 13.04 12.04 LSD at P=0.05

10.05 Jlaia (5 sise dic dygina (558 L 2 50 Y Al 3 gaal) 8 Agiliia (o paly de siiall 2l

Values followed by the same letters in the same column are not significantly different at P=0.05

* dbi=days before inoculation
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%60 Llay) drws @ilS Eim BABA s (U= L 0.6)
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=l elac Y U8 aLY) sae Jidi = dbj *

SLS o) AniCa Ayl Aaglia ayyad () gl lsl
) b (g3 28 ((Bion) osnlls bkl dlalas ie Gaayall
Canyaty ) Jals il s S pal) 13l Aylead) dagdal
(PR2) 5SS (PRs) daaalyel s dileiall culigig ) L
ALy B85 ¢ paall ALSN dands 8 ags Alls (PR3) Sluaslly
sLall a8t Y (g3 a8 5128 25) Tl 4 5ol e g
il Ganyan Ml dlbaall a8 (Hy0,) S sY)
Aaslie 5alys LD jas Al s cualy (5301 3)ay
@l dlas o ) (24) 030205 Ruess Ll L(16) b
Jrxa: (ASM) Acebenzolar—S—methyl S 5l Ll il
sad Ladal mbull LLay) (e calal) leal iS5 jlafs 30
bl 10

(2013) 2 25 31 Alaa oyl il Agld g Alaa 172



a8 53 ySaall Aadlll i je ol ) A Jlead) Leta glia (s ot die () 5aSly) B saiall Caia L3S 2o Lgiad g Aball i bai ie 3 J g
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Table 3. Disease incidence and severity of tomato’s (CV. Bakmour) early blight and Alternaria spot diseases, when systemic
acquired resistance was induced by different concentrations, methods and times of Bion application.

] o 43,0 S
(5-1 alu) Ala) B0 o gia Yo Al Al b gia Alalaal) & ga Alalaal) Nsa ol

Average of disease severity (scale 1-5) Average of disease incidence Application  Application Concen‘;ration
A. alternata A. solani A. alternata A. solani Time Method mM

2.8 jk 2.6 jk 83 ijkl 67 efgh 3 dbi* Uiy 0.1

2.0 de 2.3 hi 57 cd 80 hijkl 5 dbi Spraying

3.0 klm 3.0 mn 80 hijk 90 klmno 7 dbi

2.5hi 33 0p 73 fghi 70 efghi 3 dbi S

2.4 gh 2.6 jk 77 ghij 70 efghi 5 dbi Irrigation

2.9kl 2.91Im 87 jklm 83 hijklm 7 dbi

2.2 efg 1.9 ef 73 fghi 77 ghijk 3 dbi Gy 0.2

2.0 de 1.9 ef 63 cdef 63 efg 5 dbi Spraying

1.7 be 1.8 de 53¢ 83 hijklm 7 dbi

3.0 klm 2.1 fgh 70 efgh 57 cde 3 dbi “

2.0 de 1.8 de 53¢ 60 ef 5 dbi Irrigation

2.1 ef 1.6 cd 73 fghi 57 cde 7 dbi

2.1ef 3.1 mno 70 efgh 87 jklmn 3 dbi Uiy 04

1.5 ab 1.8 de 57 cd 53 bed 5 dbi Spraying

2.0 de 2.7 jkl 70 efgh 73 efghij 7 dbi

2.0 de 1.3 ab 37 ab 40 ab 3 dbi @

13a 1.1a 33a 30a 5 dbi Irrigation

1.8 cd 1.4 bc 57 cd 47 be 7 dbi

3.1 Imn 3.1 mno 83 ijkl 90 klmno 3 dbi Gy 0.6

2.2 efg 2.8kl 57 cd 60 ef 5 dbi Spraying

2.6 hij 2.51 67 defg 67 efgh 7 dbi

2.5 hi 2.0 efg 60 cde 77 ghijk 3 dbi )

13a 2.1 fgh 33a 77 ghijk 5 dbi Irrigation

1.8 cd 3.1 mno 57 cd 93 klmnop 7 dbi

3.3no 34pq 97 mn 100 nopq Control 2ald

0.27 0.22 12.66 16.61 LSD at P=0.05

10.05 Jlaia] (5 sl die &y gina (358 Letns 22 5 Y 4usdi 3 ganll A Agliiia o jali de piial) il
Values followed by the same letters in the same column are not significantly different at P=0.05

* dbi=days before inoculation

Sl Leilalas die daslie canaal Phytophthora  infestans
(27) el e e Jd (Use Al 1 5S5) BABA

aeal QY aladn WY1 A Gl o B Lae o a3
AL 8 Aaie T plen Aaglia papad dara o bl
& o LAY LY aiiis 5Suall Andlll mpa o) 5y5al
18 cra Jslaas Ao il oV (goall elyal (e ol 3 Jod sl
&) sixd (Bion) Cyssll Loy Ll L jlse Al 0.4 5385 (aeal
3o elacy) e ol 5 dd e e 0.4 Jslaes Ly 5 bl
SOmayaa) SUS o) Ly AlbaaY) s padasl ) chyay)
G = e (Abe 0.6 Jsdaay lilill (g) Alalea et Lain
e O 2nr Wb a8 (e slaeY) e oLl 5 38 BABA
g Sl 1agd i) alaan V) Ayl s V) ALl
psaal) S HLY) G il
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=l clae ) J8 2LY1 s Jidi = dbi *

GhsY) ais (ayas gy BlaaY) A cuamits) Laiy

slaey) e ald 5 Jod sl gy aie (gsine JSE ()Ll
G e Ae 0.6 5 0.4 5385 BABA aSye (e Jslaay
o Alia (1.4 \@5ad 5 %37 dlalaall oda & laY) A caly
Uiy el 2 o1 L . sl e 3.4 5 %100 sl
Gyl Vagr ool Ala) 305 8 Ligien Liaias (gyuadll g sandl
e 0.2 slaas elac) o ol 3 o il Alelas o Ll
BABA S)e 40lad (5323 28 (4 J52n) BABA 2S)e (e Jlse
Aagliall Dliyge s (A aapel) S Al B0k aias (&
s oS3 e Jiiwe J$3 (SAR - genes) dnuiSall d5leal
D S bl agat a8 (28 27) (SA) bl
lals of Baasd LS L (12) bl daslia salyy Jlallys (LA
sAL Sl A adlll )y o BL a0 A LGN ulal dad)/Usllad)
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Table 4. Disease incidence and severity of tomato’s (CV. Bakmour) early blight and Alternaria spot diseases, when systemic
acquired resistance was induced by different concentrations, methods and times of BABA application.

* - Gy 56
(5-1 plw) sl B2di Jawu gia Yo Asba) dpsl Jam gia el 2 g Aalaal) Hsa ol

Average of disease severity (scale 1-5)  Average of disease incidence Application Application Concentration
A. alternata A. solani A. alternate A. solani Time Method mM

3.2 mno 2.5 hi 90 kil 60 de 3 dbi * 53 0.1

2.8kl 2.4 gh 63 efg 67 efg 5 dbi Spraying

22 fg 3.1 klm 50 bed 87 ijk 7 dbi

2.4 ghi 1.6 abc 73 ghij 43 be 3 dbi “

2.0 def 2.0ef 43 ab 63 def 5 dbi ]rrigation

2.4 ghi 3.0kl 67 efgh 80 hij 7 dbi

1.5 ab 3.3 mn 47 abc 93 kl 3 dbi Uiy 0.2

2.3 gh 2.5 hi 73 ghij 60 de 5 dbi Spraying

3.4 0p 29k 80 ijk 73 fgh 7 dbi

1.7 be 2.0 ef 47 abc 60 de 3 dbi “

14a 29k 37 a 73 fgh 5 dbi ]rrigation

1.8 cd 2.6 hij 57 cde 60 de 7 dbi

2.7 jk 3.0kl 73 ghij 73 fgh 3 dbi 53 04

2.4 ghi 2.2 fg 60 def 53 cd 5 dbi Spraying

3.0 lm 3.0kl 63 efg 77 ghi 7 dbi

1.5 ab 1.5 ab 43 ab 33 ab 3 dbi “

14a 2.5hi 37 a 73 fgh 5 dbi ]rrigation

1.9 cde 3.3 mn 63 efg 93kl 7 dbi

2.5 hij 1.5 ab 70 fghi 60 de 3 dbi U 0.6

3.4 0p 1.6 abc 93 Im 53 cd 5 dbi Spraying

3.1 mn 1.7 bed 63 efg 63 def 7 dbi

1.5 ab 14a 37 a 27 a 3 dbi @

1.5 ab 1.9 de 43 ab 53 cd 5 dbi Irrigation

2.0 def 2.2 fg 63 efg 80 hij 7 dbi

34 0p 3.5no 100 Imn 100 Im s

0.21 0.23 10.95 11.04 LSD at P=0.05

0,05 JLi) 5 s e A sine (35 8 Ly 2253 ¥ ok 3yl b Agdia i jals e piall ol
Values followed by the same letters in the same column are not significantly different at P=0.05 ‘
* dbi=days before inoculation elibay) slae Yt dd LY 2xe Jia = dbi *

Abstract

Atik, O., A. ElI-Ahmed, M. Abou Shaar, M.M. Yabrak and M. Khatib. 2013. Induction of systemic acquired resistance
in tomato plants against diseases caused by some Alternaria species. Arab Journal of Plant Protection, 31(2): 168-176.

Early blight (EB) (Alternaria solani) is the most important fungal disease on tomato worldwide and in Syria. Alternaria leaf spot
(ALS) (Alternaria alternata) was reported in different countries worldwide and recently, it was reported as an economic disease on tomato.
The objective of this study is to study the efficiency of some chemical inducers, and to determine the optimal application methods to reduce
the severity of the two diseases. The direct effect of three systemic acquired resistance (SAR) inducers (salicylic acid (SA), Bion and beta
amino biutiric acid (BABA)) on mycelial radial growth was tested in vitro using four concentrations of each. SAR induction experiments
were carried out using tomato cv. "Pakmor", and four concentrations of SA, Bion and BABA. Two methods (irrigation and spraying) and
three pre-inoculation times (3, 5, and 7 days) were applied. Plant responses were evaluated after 10 days by using a 1-5 scale. Results
showed that these compounds have no direct inhibition effect, and significant increase in plant resistance was observed against both
pathogens, where severity of plants infection decreased to 1.4 (EB) and 1.3 (ALS) when 0.4 mM of salicylic acid (SA) was added to the pots
3 days before inoculation. Irrigating plants by Bion (0.4 mM) 5 days before inoculation, showed reduction in disease severity to 1.3 (EB) and
1.1 (ALS), whereas disease severity was 1.8 (EB) and 1.5 (ALS) when plants were sprayed by Bion under similar conditions. High plant
resistance level was recorded after plants’ irrigation with BABA (0.6 mM) 3 days (EB=1.4, ALS=1.5) or 5 days (EB=1.9, ALS=1.5) before
inoculation with spores suspension of both pathogens, whereas AB and ALS disease severity were 3.5 and 3.4 in the control plants.
Keywords: Alternaria, Alternaria leaf spot, early blight, tomato, systemic acquired resistance.
Corresponding author: General Commission for Scientific Agricultural Research, Center of Scientific Agricultural Research in Aleppo,

Aleppo, Syria, Email: omaratiks@gmail.com
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