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Abstract

Web blight that infect mung bean has been known as the most common disease that reduce the
production and quality this plant. To reduce the utilization of pesticides. Therefore, many strategies
were used to manage plant diseases. In this study we used different treatments as nutrients
supplement and bioagents. Results showed that the incidence of disease reduced by 62% and
91.3% with the formulation of adding Sulphur fertilizer and P. fluorescens in two different time
of assessment. Although, disease severity reduced by 35.5% with same treatment this not statically
differences. In addition, chlorophyll increased as well with P. fluorescens and Sulphur fertilizer
by 84.2% and 82.8 % respectively in comparison with negative control. Number and weight of
pods and plant high increased by 65.4%, 49.5%, and 86.55% respectively that with formulation of
Sulphur fertilizer and P. fluorescens. While wet and dry weight of each of root and plant vegetative
was increased with Sulphur fertilizer by 75.5%, 73.4%, 89.9%, and 82.2% respectively.
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Introduction

Mung bean is one of the legume crops that cultivated in three different seasons. So, there are many
beneficial of'it, seed of mung bean having around 24% protein, fiber, antioxidant and phytonutrient
(Itoh et al; 2016). This crop can be induce to different disease, web blight (Vigna radiata L.)
caused by Rhizoctonia solani (Teleomorph: Thanatephorus cucumeris (Frank) Donk) is an
economically important disease which reduces 33 to 40 % grain yield at different level of disease
severity and in different varieties of mung bean (Singh et al., 2012 and Gupta et al., 2010). This is
due to the effect of disease on leaf area and seed quality then reduce the value of it. This disease
can be spread by different way, it can spread between plant through mycelial bridges, sclerotia
through rain splash, and infected soil by infected plant debris and basidiospores as air borne (Sian
and Kumar, 2018).

Utilization of different methods to control web blight are required, this is because the variability
of this disease to infect range of host. Furthermore, used of fungicide that may lead to environment
and soil pollution. Many studies showed that there is an effect of sulphate in reducing the incidence
and disease severity (Saeed, 2016). Hiruma et al; 2013, mentioned that the hyper sensitive protein
increased by increasing the glutathione rate and that due to increasing the sulphate amount.
However, Trichoderma harzanium as well showed the ability of it in reducing the the severity of
many disease such as Fusarium wilt in banana crop (Castillo et al; 2019), pathogenicity of Botrytis
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cinerea (Zimand et al; 1996), and Benhamou and Chet, 1993, found that the growth of pathogen
inhibit by interacting with Trichoderma harzianum. As well as, Psedomonus fluorescens showed
an effect on some disease such as soil borne disease and a plant growth promoting (Girija and
Kumar , 2005; and David et al; 2018).

Therefore, to management in eco-friendly way and use some biological agent of web blight are
required. Thus, present investigation was aimed to study the cultural, morphological and
pathological variability of utilization different method to control R. solani causing web blight of
mung bean.

Materials and methods

Isolation of R. solani and culturing

Isolated of R. solani was done by taking a part of leaf that infected by it, sterilized with hypo
chloride sodium (3%) then rinse with DDW (Deionized distilled water) three time then incubated
for 48 hours in a potato dextrose agar, after the conidia appear, moved to new culture of PDA,
stored until use. Microscopy test was done to identified that is R. solani.

Biological agent and fertilizer

Two different biological agents were used in these two experiments (7richoderma harazanium
and Pseudomonas fluorescens) and potassium sulpahte as a fertilizer treatment, this used 60 kg/ha
as S. PDA and NA used to re culture the both 7. harazanium and P. fluorescens respectively. R
solani culture was inoculated the soil and seedling into two different ways to make an infection.
One by infected the seed of panicum miliaceum then applied to the soil at 3-5 cm depth, and the
second was by spring the spore suspension to seedling.

In vitro:

Multi formulation were used to test the ability of treatment to inhibition of disease. Three replicates
of each formulation were done, through make each formulation, for sulpahte 0.6 mol was dissolved
then add to the PDA culture and 5 cm dimeter of culture of R. solani put in the middle of plate, for
Bio 1 after preparing the culture of PDA Bio was add to this then a S5cm dimeter of R. solani put
it in the middle of the plate,this id repeate for Bio 2 as well. This way repeated for test the sulphate
with Bio 1 and Bio 2 to investigate if there is any effect of sulphate with Bio 1 or Bio 2.

Field experiment

Field experiment was conducted to investigated these treatments under field condition, with
randomized completely block design, this include two different cultivars and 8 treatments for each
variety (local and Brazilian) (Table 1).

Table (1). the treatments and its abbreviation that used in field experiment.

Treatment Abbreviation
P. fluorescens Biol
T. harzanium Bio 2
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Fertilizer F

Control - Without all
Control + Ch

P. fluorescens and T. harzanium Bio 1 + Bio 2
P. fluorescens + fertilizer Biol +F

T. harzanium + fertilizer Bio + F

After sowing the inoculation was added at Scm depth near the seedling root (rhizosphere), in
fortnight application of treatments were applied. Fortnight later some measurements of disease,
vegetative and yield. Disease measurement include disease incidence and severity, these through
take the number of infection plant and number of all plant at 1square meter, while severity through
make a disease index (Table 2).

Results:

In vitro

In vitro result showed that there is a high reduction in diameter of fungus mycelium which reduced
by 86.6% and 88.6% in both 7. harzianum and P. fluorescens respectively, table (3).

Table (3) percentage and diameter of inhabitation of R. solani in two different organisms in vitro

Treatment Inhabitation /cm % of inhibitation
T. harzanium 2 86.6
P. fluorescens 1.7 88.6

Disease incidence and severity

All treatments reduced disease incidence in comparison with negative control. Although
significant differences achieved with all treatments, Bio2 reduced two disease incidences by 96.8%
and 94.6% respectively. In addition, disease severity showed that there are not statistically
differences between treatments in comparison with negative control. However, there is differences
between these treatments. (Table 4).

Table (4) disease incidence in two different time after application of treatments and disease
severity for field experiment.

Treatment Incidence 1 Incidence 2 Disease severity
with biol 30.6 43 0.26
with biol with bio2 35.7 4.6 0.81
with bio2 26.9 24 0.45
with che 28.1 43 0.74
with Disease only
without any 89 44.8 1.1
treatments
with f1 31.4 4 0.39
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with f1 with biol 33.8 39 0.71
with f1 with bio2 9. 13 0.51
L.S.D. 10.77 3.33 0.7

Chlorophyll rate
Result showed that there is a significant difference between them, which Bio 2 increase the rate
of chlorophyll to reach 35.52 and this rate same with positive control (chemical treatment). In
addition, other treatments (with F, with F and Bio 1, and with F and Bio2) which not differences
with positive control as well. While Biol and Biol with Bio2 achieved 30.5 and 29.2
respectively, and that be less rate in comparison with other treatments (Figure 1).
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Figure (1). Rate of chlorophyll for field experiment that treated with different treatments (P.
<0.001, L.S.D. 3.4).

wet and dry weight of root and vegetative

Variation of wet and dry weight of each of root and plant vegetative showed that there is a
significant difference between the treatments which utilization with this experiment. Dry and wet
weight were differed in comparison with negative control which increased by 21.6 % and 22.83%
of F with Bio2 treatment respectively. Furthermore, F treatment alone achieved high dry weight
of root and plant vegetative which increased by 10% and 17.82% respectively. (Table 5).

Table (5). Effect of treatments in dry and wet weight of each of root and vegetative in field
experiment.

variation/ dry weight | dry weight root wet vegetative wet
treatments root vegetative weight weight

with biol 12.23 22.72 26.48 39.1

with biol with 14.13 26.42 31.5 46.7

bio2

with bio2 14.05 25.97 33.65 48.7

with che 14.03 23.5 26.45 36.85

with Disease only | 1.78 5.02 7.58 11.45

without any

treatments
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with f1 17.65 28.17 30.95 43.1
with f1 with biol 15.45 26.42 31.3 41.2
with f1 with bio2 15.9 27.65 35.08 50.15
L.S.D. 3.016 3.067 8.284 1.71
Pvalue <0.001

Dry weight of root and vegetative

Both cultivars showed that significantly difference of the wet and dry weight of each of root and
plant vegetative, in all variations local cv. gave a high weight of dry weight of root and plant
vegetative and wet weight of both 14.68, 25.94, 30.49, and 45.72 gm respectively. figures (2,3,4,
and 5).
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Figure (2). Differences between cultivars (Local and Brazelian) in dry weight of root. (L.S.D.
1.50, P value <0.001).
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Figure (3). Differences between cultivars (Local and Brazelian) in dry weight of plant vegetative.
(L.S.D. 1.53, P value <0.001).

© ICAS 2023 2464



Ann, For. Res. 66(1): 2460-2469, 2023

ISSN: 18448135, 20652445

vegetative wet weight

50

40
30
20
10

0

Brazilian

Figure (4). Differences between cultivars (Local and Brazelian) in wet weight of plant

local

vegetative. (L.S.D. 1.82, P value <0.001).
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Figure (5). Differences between cultivars (Local and Brazelian) in wet weight of plant

local

vegetative. (L.S.D. 4.14, P value <0.017).

Interaction between treatments and cultivar on vegetative wet weight

ANNALS OF FOREST RESEARCH
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Local cv. showed that there is a statically differences in comparison with Brazilian cv. with all
treatments. In addition, F with Bio2 treatments achieved a high value with local cv. 61.6 gm. Also,
Bio2 alone and Bio2 with Biol treatments increased the wet weight by 79.5% and 80%

respectively.

Table (6). Effect of the interaction between the treatments and cultivars on vegetative wet weight

in field experiment.

Treatments /cv. Brazilian local
with biol 33.35 44.85
with biol with bio2 35.8 57.6
with bio2 41.25 56.15
with che. 35 38.7
with Disease only without 11.4 11.5
any treatments

with F 37.6 48.6
with F with biol 35.65 46.75
with F with bio2 38.7 61.6
L.S.D. 2.418

P. value <0.001
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Effect of treatments on no. and weight of pods and yield.

Significant differences achieved with all treatments on number of pods, pods weight, plant high,
and total yield. Formulation of F with Bio2 treatment increased each of all variation in this study
(Table 7), which increased by 65.4%, 86.5%, 49.5%, and 74% respectively in comparison with
negative control. In spite of there are differences between other variations, there is not significantly
differences between them. But these significantly differences in comparison with negative control.

Table (7). Effect of treatments on each of number of pods, pods weight, plant high, and total yield

per unit at field experiment.

treatments/ total yield of

variations no of pods plant high pods weight second harvest

with biol 80 57.4 24.52 27.2

with biol with bio2 | 85.5 35.2 23.73 24.1

with bio2 84.75 76.6 23.88 24.4

with che 84.25 49.3 24.9 27

with Disease only

without any

treatments 31.75 13 14.35 8.6

with f1 78.75 63.4 23.62 30.5

with f1 with biol 84.75 85.9 26 30.8

with f1 with bio2 91.75 96.7 28.4 33.1

Isd 6.393 23.08 4.576 9.3

P. value <0.001 <0.001 <0.001 <0.001
Discussion:

In vitro experiment

Both biological treatments make an inhabitation in a dimeter of fungus disease this is might be due
to the competition of these. P. fluorescens known as plant growth promoting regulator (PGPR)
and plant growth has improved by that in different mechanisms, this included siderophores
production, produce plant growth hormone, enhance plant uptake of mineral, and synthesis of
antibiotics (Glich 1995). This bioagent also being as a potential crop promoting against fungus
disease (Zegeye et al. 2011). In addition, 7. harzianum may inhabit the rhizosphere, taking
advantage of root exudates; others may live on root or leaf surfaces and some may colonize
intracellular spaces and vascular tissues inside the plant (Preston, 2004).

Field experiment:

Field results showed that the Biol, Bio 2, fertilizer have decreased disease incidence. However,
other variations dramatically increased by these treatments. That might due to the effect of the
biocontrol agent that they know as 7. harzianum and found an effective plant disease management
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(Harman, 2000). In addition, the role of P. fluorescens as PGPR, the study done by Borowicz et al
(1992), mentioned the ability of this biological agent in inactivate of cell wall degrading enzymes
of plant against fungus. Another study by Hebbar et al. (1992), proved that antifungal activity of
P. fluorescens in producing antibiotic which is mainly responsible about it. Furthermore, P.
fluorescens produced 2,4-diacetyl phloroglucinol as anti-fungal metabolite which is play an
important role in biological control against plant pathogens (Delany et al. 2000).

Fertilizer have been known as enhancing plant growth as a nutrient supply. Tao et al (2020) found
that plant resistance improved by organic fertilizer. The use of plant probiotic microorganisms has
been shown to hold promise for improving plant health, nutrition, and stress resilience (Berendsen
etal. 2012, Berlec 2012, Wei et al. 2015), and the delivery of such plant probiotics via for instance
bioorganic fertilizers has proven particularly effective in improving soil microbial functionality
(Marcano et al. 2016, Xiong et al. 2018). In spite of potentially effective, the mechanisms driving
the success of such bioorganic fertilizer applications are generally not well described. Many modes
of action are explaining the possibility of the role of that, including direct antagonism of the
pathogen (Harman et al. 2004, Haas and Défago 2005), induction of systemic resistance in plants
(ISR) (Haas and Défago 2005, Weller 2007) or indirect impacts on the pathogen via effects on the
resident soil microbiome (Xiong et al. 2017, Fu et al. 2017). In addition, Sulphur fertilizer has
been showed evidence that there is an effect on some plant disease for instance Zymoseptoria tritici
and Parastagnospora nodorum, and Alternaria alternata (Saeed, 2016, Al-jubouri and Saeed,
2020). However, the possibility of how its effect to against disease unclear. Thus, more
investigation is required to explain the mechanism of that.
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