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Among these isolates, Macrophomina phaseolina 1 isolated from
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Introduction:-

Greengram (Vigna radiata L.) is one of the most essential and widely cultivated pulse crops. It is grown all over
India as a pure crop and in rice fallows.Greengram is attacked by numerous diseases caused by fungi, bacteria, and
viruses. Among these diseases, dry root rot of mungbean caused by Macrophomina phaseolina is one of the most
devastating diseases occurring in tropical and subtropical countries (Kashyap et al., 2022).This disease causes
substantial losses of mungbean causing seed infection ranging from 2.2 — 15.7 per cent, which leads to a decrease in
the grain yield by 10.8 per cent as well as protein content (12.3 per cent) in seeds (Kumara et al., 2021).

The pathogen is seed-borne and seed-to-seedling transmission of this disease has been documented when infected
seeds are used (Deshmukh et al., 2020). This pathogen attacks all the parts of the plant, like, root, stem, branches,
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petioles, leaves, pods and seeds.The disease symptom starts yellowing and drooping of the leaves, and later infected
leaves fall off, and the plant dies within a week. This disease shows dark brown lesions on the stem at ground level,
and the bark shows shredding symptoms. The affected plants can be easily pulled out, leaving dried, rotten portions
in the ground. The rotten tissues of the stem and root contain many black minute sclerotia (Rangaswami, 1993).
Disease incidence is often high when plants are stressed by drought and high temperatures. Sclerotia produced in
infected plant tissue function as long-term survival structures in soil and as primary inoculum. M. phaseolina can be
seed-borne and pycnidia and conidia formed on certain hosts enable aerial transmission. (Pratt et al., 1998).

Phytopathogenic fungi are usually managed using synthetic fungicides, but their applications are limited due to
adverse environmental and health effects. Due to their harmful effects and the development of resistance to crop
pathogens, biological-based alternatives were used to manage the diseases of various crops. Bioagents served as an
ecologically safe and acceptable substitute for the fungicidal management of soil-borne diseases in recent years
(Abada and Ahmad, 2014). Therefore, Trichoderma spp. has been used in this study as a microbial antagonist for the
management of the root disease of Greengram. (Padmini, 2014).

Materials and Methods:-

This study was carried out in the Plant Pathology Laboratory, Department of Crop Protection, Thanthai Roever
Institute of Agriculture and Rural Development (Affiliated to Tamil Nadu Agricultural University),
Valikandapuram, Perambalur district, Tamil Nadu, during 2021 — 2022. In this study, the pathogen causing dry root
rot in Greengram and fungal antagonists have been isolated and tested under in vitro.

Isolation of Macrophomina phaseoloina

The infected plant parts (Roots) showing characteristic symptoms of dry root rot were cut into small pieces (2-
3mm). Washed three times with sterilized water and transferred into PDA medium in vitro. The inoculated Petri
plates were incubated at 28+2°C for 7 to 10 days.

Isolation of Trichoderma viride

Trichoderma viride was isolated from the rhizosphere soil of healthy plants in different locations of the Perambalur
district, Tamilnadu. Rhizosphere soils (10g) from different plants were suspended separately in 90 ml of sterile
distilled water and vortexed for 5 minutes. 107 dilution was transferred to the test tube containing 9 ml of sterile
water, and 1 ml of 102 dilution was transferred to 10 dilution and repeated up to 10. 1 ml of 10** dilution was
poured on Petri plates and added 20 ml of Trichoderma viride selective medium as described by (Elad and Chet,
1983). The inoculated Petri plates were incubated at 28+2°c for 7 days.

Testing the Antagonistic activity of Trichoderma viride against Macrophomina phaseolina (Dual culture
technique):
Trichoderma species isolated from the rhizosphere were tested for antagonistic activity against M. phasiolina by
dual culture technique. The different isolates of antagonist and M.phaseolina were grown separately on a PDA
medium. The virulent strains of Macrophomina phaseolina were used for testing the antagonistic activity of
Trichoderma viride isolates. A 9 mm disc of the test antagonists was taken using a sterile cork borer from the
periphery of the 7-day-old colony and placed at one end of a sterile Petri plate already poured with 15 ml of sterile
PDA medium (Webster, 1971). Similarly, a 9 mm disc of the pathogen was placed at the opposite end and
approximately 75mm away from the antagonist disc. In this study,a control plate (without antagonist) was
maintained for calculating the efficacy of Trichoderma viride against Macrophomina phaseolina. The plates were
incubated at room temperature until the control plate was fully grown with the testing pathogen. The radial mycelial
growth of the pathogen and test antagonist was measured, and the per cent inhibition of the pathogen was calculated
using the formula below.
C-T
Pl= - x 100
C

Where,

P1 - Percent inhibition of growth of test pathogen.

C - Radial growth (mm) in control.

T - Radial growth (mm) in treatment.

Results and Discussion:-
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Isolation and identification of virulent strain of Macrophomina phaseolina

Karibasappa et al., (2020) observed high variability in the virulence of the Macrophomina phaseolina isolates. The
isolates of Macrophomina phaseolina obtained from 11 major growing localities in India showed great variability in
seedling mortality under in vitro conditions (Dev and Sing, 2013). Hence, in this study, various isolates were
collected from different localities of the Perambalur District and tested for their efficacy.

Ten isolates of Macrophomina phaseolina are isolated from infected Greengram root samples collected from
different villages of Perambalur districts. Among the ten isolates, Macrophomina phaseolinalisolated from the
Valikandapuram village of Perambalur District was a virulent isolate that recorded 9 cm growth on the fourth day
after inoculation. (Table 1)

Table 1:- A growth rate of different isolates of Macrophomina phaseolina.

Name of isolates Locality of | Day1(cm) | Day2 (cm) | Day 3 (cm) | Day 4 | Day 5 (cm)
Isolation (cm)
Mpl Valikandapuram 1.00 3.50 5.40 7.60 9.00
(17.45)
M.p2 Thevaiyur 0.50 1.30 3.40 5.70 7.90
(15.32)f
M.p 3 Ranjankudi 0.70 2.00 4.10 6.30 8.20
(15.90)¢
M.p 4 Sengunam 0.65 1.90 3.90 6.00 8.10
(15.71)°
M.p 5 Elambalur 0.80 2.10 4.30 6.20 8.30
(16.10)¢
M.p 6 TRIARD Farm 0.75 1.90 3.80 5.90 7.80
(15.12)9
M.p7 Bhramadesh 0.60 1.80 3.70 5.60 7.70
(14.93)"
M.p 8 Veppanthattai 0.55 1.65 3.50 5.40 8.40
(16.30)°
M.p9 V. Kalathur 0.85 2.70 5.10 7.30 7.40
(14.35)
M.p 10 Mangalamedu 0.40 1.50 3.40 5.40 7.60
(14.74)'

Isolation and Efficacy of Trichoderma viride isolates against Macrophomina phaseolina

Trichoderma showing the obvious antagonistic effect on pathogens, could rapidly expand and colonize the
mycelium of pathogens. In contrast, the mycelia of the pathogen stopped growing, and the colony stopped
expanding. At the same time, the Trichoderma continued to grow forward until it completely covered the pathogen
colony and the entire plate. (Liu et al., 2022)

Zivanovet al. (2017) found that the isolates of Trichoderma viride were effective in arresting the growth of soil-
borne soil-borne pathogens like Macrophomina, Fusarium, Pythium etc. Matloob, 2019 reported that Trichoderma
harzianum and T. viride, which are highly antagonistic against pathogenic fungi F. solani and R. solani, cause root
rot in broad been and were found to increase the parameters of plant growth under the glass-house conditions.The
induction of chitinase, b-1, 3 glucanases and an increase in total phenol content was observed, which signified their
role in pathogen growth inhibition during antagonism (Gajera et al., 2012).

Totally ten Trichoderma viride were isolated from the different villages of Perambalur District and morphologically
confirmed by observing the mycelial characters, spore formation, spore characters and pigment formation. The
antagonist efficacy of Trichoderma viride was tested by following dual culture techniques under in vitro. Among the
ten isolates tested, Trichoderma viride-4 recorded 61.00 per cent of mycelium growth inhibition, followed by
Trichoderma viride-3 was recorded 55per cent of mycelium growth inhibition over control.
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Trichoderma viride -4 Control
Table 2:- Antagonistic activity of Trichoderma viride against Macrophomina phaseolina.
Name of isolates (Antagonist) Mycelial growth of M.pat 4 DAI (cm) | Per cent reduction over control
(%)
T.v1 4.90 45.55
(22.77)¢
T.v2 5.50 38.88
(19.44)"
T.v3 4.00 55.55
(27.77)°
T.v4 3.50 61.11
(30.55)*
T.v5 6.00 33.33
(16.66)'
T.v6 5.80 35.55
(17.75)"
T.v7 4.30 52.22
(26.11)°
T.v8 6.20 31.11
(15.55))
T.v9 4.70 47.77
(23.88)¢
T.v10 5.40 40.00
(20.00)f
Control 9.00 -
Conclusion:-

Trichoderma viride is an effective fungal biocontrol agent against the soilborne plant pathogens due to its various
modes of actions viz., parastism, antibiosis, competition and lysis. In this study Trichoderma viride isolate 4 was
found to be effective in controlling the Greengram root rot pathogen Macrophomina phaseolina. This can be mass
multiplied and applied in the soil along with the sand or Farm Yard Manure for the effective management of root rot
disease in Greengram in an ecofriendly manner.
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