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EFFECT OF SALICYLIC ACID & CHITOSAN ON INDUCTION OF
RESISTANCE IN CHICKPEA AGAINST FUSARIAL
WILT & ROOT ROT
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Table. 1. Scalefor evaluation of fusarial wilt & root rot diseases (Gong et al. 2011).

Diseaseindex Description
No necrosis or wilt, roots & leaves are completely healthy
1 20% of theroots or leaves are brown or wilt
2 21-40% of the roots or |eaves are brown or wilt
3 41-60% of theroots or leaves are brown & necrosis or wilt
4 61-75% of theroots or leaves are brown & necrosis or wilt
5 75%< of theroots or leaves are brown & necrosis or wilt &

dead bush
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Table 2. Percentage of inhibitory of mycellial growth of Fusarium oxysporum f. sp. ciceri & F. solani
by salicylic acid

Treatment Average of radial growth  Percentage of Aver age of radial Per centage of
of Fusarium oxysporum growth of Fusarium
(mm) inhibitory solani (mm) inhibitory
Control 12.8 0° 14.5 0°
a
SA(200ppm) . 2317 9 37.78
SA(400ppm) 9.5 25.77% 8.6 40.31%
Cv: 28.91 --Cv: 30.02

SA = Salicylic Acid ,Valuesin columns with different letter indicates significant differences (P < 0.01) according to Duncan’s multiple-range test

Average of radid growth was evaluated 72h after inocul ation with pathogens

oligas buwgi F.osOlani g Fusarium oxysporum f. sp. CICEr s gabuas oy 31 (Suiylajl se o .3 Jgus

Table. 3. Percentage of inhibitory of mycellial growth of F. oxysporum f.sp. ciceri & F. solani with by

chitosan
Trestment Average of radia Percentageof  Average of radid Percentage of
growth of Fusarium o growth of o
oXysporum (mm) inhibitory Fusarium solani inhibitory
(mm)
Contral 12.8 0’ 14.5 0°
Chitosan (200ppm) 6.41 49.87% 8 44,82
a
Chitosan (400ppm) 4.75 62.89 6.25 56.76 °
Cv: 30.68 --Cv: 3013

Values in columns with different letter indicates significant differences (P < 0.01) according to Duncan’s multipl e-range test

Average of radid growth was evaluated 72h after inocul ation with pathogens

AV
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Table 4. Chickpea wilt and root rot fusarial diseases reduction by application of salicylic acid

Trestment Wilt disease severity (%0)* Root rot disease severity (%0)*
Infected control 50° 10.6%
SA(200ppm) 30.3° 20.3
SA (400ppm) 20° 20.3°
Cvi16.17 Cv:2157

- SA = Salicylic Acid ,\Valuesin columns with different | etter indicates significant differences (P < 0.01) according to Duncan’s multiple-range test

*  Mean of threereplicates of disease severity percentage.

OligiaS 02,5 bawgi 095 aly ) (0921399 (Swgs 9 (SO poR s o W I 6,05k D Jgua

Table. 5. Chickpeawilt and root rot fusarial diseases reduction by application of chitosan

Treatment Wilt disease severity (%)* Root rot disease severity (%)*
Infected control 30° 20.6*
Chitosan(200ppm) 20.3° 10.6*
Chitosan(400ppm) 10° 20°
v 1823 Cv. 2457

-Valuesin columns with different letter i ndicates significant differences (P < 0.01) according to Duncan’s multiple-range test

*Mean of three replicates of disease severity percentage.
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Table 6. Changes in -1,4 glucanase levels in chickpea leaves infested with Fusarium solani and

treated with salicylic acid

Hours after
Treatment pathogen
inoculation
0 48 % 168
Hedlthy control 0.0042" 0.0048" 0.0050" 0.0049"
Infected control 0.0037" 0.0135° 0.0105° 0.0129°
SA (200ppm) 0.0027 0.0215° 0.0118" 0.0227°
SA (400ppm) 0.0026 0.0183¢ 0.0209 0.0197°
Cv:6.32

SA =Salicylic Acid ,\Valuesin columnswith different letter indicates significant differences (P < 0.01) according to Duncan’s multi ple-range test

*Number s shows mg glucose min* mg*

OligaS b sad sleuws g FUSAriUM SOlaNi 4y e5glf 09 LS 50 ;U5 4 91 Ly mo 3T cadlad Ol i .7 Jgo
Table 7. Changes in B-1,4 glucanase levels in chickpea leaves infested with Fusarium solani and
treated with chitosan

Trestment Hours after pathogen
inoculation
0 48 96 168
Hedlthy control 0.0034° 0.0041% 0.0043% 0.0040%
Infected control 0.0037 0.0052° 0.0049™ 0.0070°
Chitosan (200ppm) 0.0046 0.0054° 0.0048“ 0.0100°
Chitosan (400ppm) 0.0038™ 0.0051° 0.0049™ 0.0099*
- *Numbers shows
mg glucose min't
mg*

- Vauesin columns with different | etter indicates significant differences (P < 0.01) according to Duncan’s multi ple-range test
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Table 8. Changesin B-1,4 glucanase levelsin chickpea leaves infested with Fusarium oxysporum f. sp.
ciceri and treated with chitosan

Hours after pathogen

Treatment inoculation
0 48 9% 168
Healthy control 0.00807 0.0087¥ 0.00987 0.0105'
Infected control 0.0072° 0.0171%* 0.0140° 0.0158%*¢
Chitosan (200 ppm) 0.0101' 0.0172% 0.0155" 0.0162°%¢
Chitosan (400 ppm) 0.0094% 0.0182*¢ 0.0171% 0.0189%
Cv:10.48

Valuesin columns with different | etter indicates significant differences (P < 0.01) according to Duncan’s multiple-range test

- *Number s shows mg glucose min™* mg*

Sl Sl b oads jlowd 9 FUSArIUM SOlANI ay/6098T 3955 LS 0 38 jhasS a9 3T Cadlad &l i .9 Jgua

-Table. 9. Changes in chitinase levelsin.chickpea leaves infested with Fusarium solani and treated
with salicylic acid

Treatment Hours after
pathogen
inoculaion
0 48 9 168
Hed thy control 0.0028% 0.0022% 0.00187 0.0023%9
Infected control 0.0032° 0.0043° 0.0019% 0.0034%<
SA (200ppm) 0.0030% 0.0041%* 0.0020% 0.0036%
SA (400ppm) 0.0021¢ 0.0040%° 0.0019% 0.0030°
Cv:17.91

- SA = Salicylic Acid ,Valuesin columns with different letter indicates significant differences (P < 0.01) according to Duncan’s multi ple-range test
* Number s shows mg glucose min'* mg*
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-Table 10. Changes in chitinase levelsin chickpea leaves infested with Fusarium solani and treated
with chitosan

Treatment Hours after
pathogen
inoculation
0 48 % 168
Healthy control 0.00120' 0.00135' 0.00147' 0.00158%
Infected control 0.00119' 0.0020% 0.0024™ 0.0026"
Chitosan (200ppm) 0.00127" 0.0025™ 0.0029% 0.0032°
Chitosan (400ppm) 0.00122' 0.0023% 0.0026" 0.0029%
- Cv:13.26

- Valuesin columns with different | etter indicates significant differences (P.<0.01) according to Duncan’s multi ple-range test

L oo 4o 9 FUSArium oxysporum f. sp. Ciceri-as esgll 0g5 S p 38 jLuses T cadlad &l s 11 Jous

oligs

-Table 11. Changes in chitinase levels in chickpea leaves infested with Fusarium oxysporum f. sp.
ciceri and treated with chitosan

Trestment Hours after pathogen
inoculation
0 48 96 168
Healthy control 0.0014' 0.0017' 0.0019' 0.0016"
Infected control 0.0013' 0.0030° 0.0033% 0.0040
Chitosan (200ppm) 0.0018' 0.0032% 0.0037% 0.0047"
Chitosan (400ppm) 0.0017' 0.0040 0.0048" 0.0059
- Cv:15.52

Valuesin columns with different letter indicates significant differences (P < 0.01) according to Duncan’s multipl e-range test
- *Numbers shows mg glucose min™* mg™
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-Table 12. Changes in total phenol levels in chickpea leaves infested with Fusarium solani and

treated with salicylic acid

Treatment Hours after
pathogen
inoculation
0 48 9% 168
Heslthy control 0.84°% 0.79%% 0.80°f 0.83%
Infected control 0.93° 0.95* 1.122 0.91°
SA (200ppm) 0.71° 0.99%° 0.93° 0.87°
SA (400ppm) 0.78%¢ 1.04%® 0. 87 0.81%¢
- Cv:9.02
- *Numbers shows mg
caffeicacid g PFW

- Vauesin columns with different | etter indicates significant differences (P < 0.01) according to Duncan’s multiple-range test
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-Table 13. Changes in total phenol levels in chickpea leaves infested with Fusarium solani and

treated with chitosan

Treatment Hours after
pathogen
inoculation
0 96 168
Healthy control 0.25" 0.32% 0.34"" 0.31%"
Infected control 0.23 0.51° 0.40%° 0.37%9"
Chitosan (200ppm) 0.48> 0.68° 0.61* 0.54*
Chitosan (400ppm) 0.34%" 0.57%¢ 0. 50°* 0.45°
- Cv:16.25
- *Number s shows mg
caffeicacid g*
PFW

- Vauesin columns with different | etter indicates significant differences (P < 0.01) according to Duncan’s multi ple-range test
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Table 14. Changes in total phenol levels in chickpea leaves infested with Fusarium oxysporum f. sp.
ciceri and treated with chitosan

Treatment Hours after
pathogen
inoculation
0 48 9 168

Healthy control 0.30' 0.32¢ 0.34° 0.36"4

Infected control 0.33% 0.44 0.36"4 0.47°
Chitosan (200ppm) 0.33% 0.43" 0.38"4 0.60°
Chitosan (400ppm) 0.37° 0.44> 0. 46° 0.67°
- Cvi13.11
- *Numbersshows mg

caffeic acid g* PFW
Valuesin columns with different letter indicates s gnificant differences (P < 0.01) according to Duncan’s multiple-range test

sl 08 (6 S 0310l HPL C tawgi a5 oolo ¢! bijlous 51 gy L CAB2 33, 595 0 o131 Sl s .15 Jgur

Table 15. Free salicylic acid content in chickpea cultivar L C482 treated by this compound measured

by HPLC
Treatment Free SA (ug g* DW)
Hours after pathogen 0 168
inoculation
Hedlthy control 40° 64%
bc d
Infected control 38 2715
SA (400ppm) 36° 21.5°

Cv:5.44
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Fig. 1. HPL C chromatogram showing accumulation of salicylic acid ~detected at 210 nm, in leaves &
stem of chickpea ILC482 cultivar treated with 400 ppm SA through foliar spray 168h after

pathogen inoculation (peak 2)
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