Differential expression of defense related enzymes governing resistance against Ascochyta blight (Ascochyta rabiei ) in kabuli genotypes of chickpea (Cicer arietinum L.)
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Ascochyta blight caused by necrotrophic fungus, Ascochyta rabiei, owing to its highly variable nature and rapid evolution, pose a substantial threat to chickpea production worldwide.  Under warm and humid environments, the productivity of chickpeas is severely compromised; sometimes upto 100 per cent yield losses. The disease becomes more challenging due to lack of resistant sources and frequent episodes of resistance breakdown. In this study, we evaluated 238 kabuli chickpea genotypes for resistance against local pathotype of Ascochyta blight over the growing seasons from 2019-2022 at PAU, Ludhiana under artificial epiphytotic conditions. The evaluation resulted in identification of eighteen resistant to moderately resistant (disease scores of 3.0- 4.0) lines (GLK10-40, GLK2054, GLK20055, FLIP10-298C-IFC-S2, FLIP10-298C-IFC-S1, CS-3-E-24, FLIP 09-256C-55, FLIP07-314C-57, FLIP10-243C, FLIP09-194C, FLIP08-104C, FLIP-04-219C, ICCV55233, ICCV55215, ICCV55135, ICCV55108 and ICCV155141) with diverse genetic backgrounds. The activities of defense-related enzymes, phenylalanine ammonia lyase (PAL), tyrosine ammonia lyase (TAL), polyphenol oxidase (PPO) and peroxidase (POD) linked to phenol metabolism, as well as non-enzymatic contents,  lignin and total phenol content were compared among six kabuli chickpea lines, five resistant (GLK 10-40, GLK 20055, FLIP-09-194C, FLIP-04-219C, ICCV 55215) and one susceptible (GLK 17301) at tested time intervals of 48, 96, 144, and 240 hours post-inoculation, respectively. Activities of PAL, TAL, PPO and  POD enzymes increased till 96 hrs after inoculation, whereas, lignin and total phenols (non-enzymatic contents), showed the maximum increase till 144 hrs after inoculation in resistant lines compared to susceptible line, further validating the biochemical basis of resistance in resistant to moderately resistant test lines. 
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