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ABSTRACT

Colonization of castor roots by Trichoderma induced resistance to seedling blight disease. When
compared with untreated seedlings, Phytophthora disease severity was reduced by 93% in
Trichoderma (Th4d strain) — treated ones. Induced systemic resistance (ISR) by Trichoderma
was confirmed by the expression profiling of a few signature genes known to be up-regulated
during ISR.
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INTRODUCTION

Seedling blight disease, caused by Phytophthora parasitica, is a major disease of castor
(Ricinus communis L.) that results in yield reduction up to 30 to 77%. Trichoderma, a
bio-control agent that can colonize root system of host plants is known to impart resistance
against diseases through ISR as well as exert direct action against phyto-pathogens (Romera,
2019; Bisen et al., 2019). Our studies examined the ISR in castor against seedling blight

induced by different Trichoderma strains.

MATERIALS AND METHODS

Seeds of DCS-107, a susceptible genotype for seedling blight were treated with three
strains of T. asperellum viz., TaDOR-N13, -TV5, -7316 and one strain, Th4D of T. harzianum.
After the appearance of cotyledonary leaves (days after sowing), 10 day old discs of
Phytophthora parasitica were placed on the abaxial side, of one of the two leaves. Leaf wetness,
temperature (25°C) and humidity (about 70%) were maintained. Necrosis caused by the
pathogen was measured at 48, 72 and 96 hours post infection (hpi) in three replicates each. In a
modified experiment, a booster dose of Trichoderma suspension was given to the seedlings. To
validate Trichoderma- mediated ISR within 24 hpi, total RNA isolated from the cotyledonary
leaves (un-inoculated) of 12 day old castor seedlings treated with Th4d strain for 0, 1, 2, 3, 4, 6,
12, 16 and 24 h were subjected to RT-PCR and semi-quantitative RT-PCR using primers
specific to PR1, PR2, PDF1.2a, OPR3 and Actin genes.



RESULTS AND DISCUSSION

When compared with untreated seedlings, disease severity was reduced to 85.7% in Th4d
treated seedlings. Trichoderma strains TaDOR7316 and N13 showed 50% and 42.9% of disease
reduction over check (data not shown). In the ‘booster’ dose experiments, Leaf blight size was
considerably reduced when seedlings were given Trichoderma boost (Table 1). Th4d seed
treated + ‘booster’ displayed better control of leaf blight (0.39cm), and N13 seed treated +
‘booster’ displayed infection diameter of 0.48cm when compared with control (1.53 cm). RT-
PCR analysis indicated up-regulation of the signature genes within two hpi, which continued
until 24 hpi and by 48 hpi the expression levels started attenuating. These results indicated that
ISR is initiated very early after interaction of Trichoderma with the castor roots. RT-PCR
analysis with samples from the booster dose experiments, indicated increased expression after
‘booster’ dose of the Trichoderma on the roots of castor seedlings pre-treated with Trichoderma
(seed treatment). The expression of the signature genes reached the maximum level within 6 hpi

and maintained at that level even after 48 hpi indicating the prolonged ISR.

Table 1 Disease severity in different Trichoderma treatments

Disease Reduction over
SI.No Treatments severity (%) check (%)
1 N13 seed treatment (ST) 47 41.2
2 N13 ST+ re-inoculation 14 82.5
3 Th4d ST 14 82.5
4 Th4d ST+ re-inoculation 5 93.7
5 TV5ST 35 56.2
6 TV5 st+TV5 re-inoculation 60 25.0
7 7316 ST 40 50.0
8 7316 ST+ re-inoculation 40 50.0
9 No ST+Th4d re-inoculation 40 50.0
10 | Check 80 0.0
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