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Validation trial of EMOs for controlling bacterial wilt in eggplant

Mohamnad Tofajjal Hossain '{ and M. K. R. Bhuiyan *
1sso, T Plant pathology Division and 2cso, RARS, Hathazari, Chattogram

Abstract

Bacterial wilt of eggplant is a serious threat over the world. Still there is no successful remedy for
controlling the wilt in eggplant. However, from the last decade, probiotic Bacillus species and their
products have been used to the agriculture with the many aspects over the world. This approach is
rudimentary in our country. The activity using the endophytic novel Bacillus oryzicola YC7007 and
B. velezensis GL6, called EMOs ( Effective microbial organisms) to control wilt in eggplant is the
first study in our country to our knowledge. The in vitro antagonistic study had been conducted
successfully at the Regional Agricultural Research Station, Hathazari, Chattogram to control the
bacterial pathogen Ralstonia solanacearum by the strain YC7007 since 2016. Strain YC7007 and
GL6 did quorum having with the 2.0 x 10" CFU/ml inocula that suppressed the wilt and promoted
the plant growth compared with control. The very susceptible eggplant varieties of BARI Bt Begun
2 and BARI Bt Begun 3 to bacterial wilt were successfully controlled in vitro and in vibo. EMOs
/YC7007 (2.0 x 10 7CFU/ml) revealed significantly (Tukey HSD, P <0.05) lower disease severity
by 0.00 £ 0.0, than the control 2.6 £ 0.6 in the BARI Bt Begun 2 at 4 Month after Transplanting
(MAT). However, strain YC7007 (2.0 x 107 CFU/ml) revealed significantly (Tukey HSD, P <0.05)
lower disease severity by 0.3 + 0.3, than the control 2.3 + 0.3 at BARI Bt begun 3 at SMAT. Strain
showed significantly consistent disease suppression 100-76.9% in the BARI Bt Begun 2 and 85.7-
63.7% at BARI Bt Begun 3 during 4 MAT to 5 MAT, respectively to wilting compared to control.
In the farmers' field EMOs made by YC7007 and GL6 showed the significance performance to
increase yield and to control the wilting. It revealed 57 + 2.0 ton/h yield than the control 6 + 0.5
ton/ha and suppressed 78% to 72% wilting during 4 MAT and SMAT respectively.

Introduction

Eggplant or Brinjal (Solanum melongena L.) belongs to the family solanaceae and is the most
important and widely-consumed vegetable in Bangladesh. Its yield was declining due to the wilting
that is serious threat in our economy. Bacterial wilt, caused by Ralstonia (=Pseudomonas)
solanacearum (E.F. Smith) is a major constraint in eggplant production in Bangladesh. The disease
is widely distributed in tropical, subtropical and some warm temperate regions of the world. The
pathogen is difficult to control, since it is soil-borne and has a wide host-range. Infection is through
root-to-root transmission, movement of soil and dissemination by farm implements. A combination
of high temperature and poor drainage favor development of the disease which causes 75 to 81%
yield losses during summer in India (Rao et al., 1976). Bacterial wilt in brinjal is being managed
by application of bactericides, copper fungicides and by crop rotation, with no adequate successful
control measures still to date to our knowledge. However, it is challenging to control the bacterial
wilt. Therefore, an alternative control measure having with biological agent, Bacillus sp. is a crying
need issue.



Bacillus is the current burning bio-control agent that can control many diseases. Endophytic
rhizobacteria are efficient and reliable in inducing defense responses. These bacteria can grow in
adverse environments and are well-adapted to the plant system (Khan et al., 2016). Endophytic
rhizobacteria play prominent and beneficial roles in plant defenses against pathogens and growth
promotion during the interaction, such as direct suppression of phytopathogens or solubilization of
the fixed nutrients to the available form or ISR, induced systemic resistance (Chung et al., 2015;
Hossain et al, 2016). Many endophytic bacteria, several Bacillus species stimulate the plant
immune system through ISR to control plant diseases (Kloepper et al., 2004). Bacillus oryzicola
YC7007 and YC70107, which are two novel endophytic strains isolated from rice roots, were
reported to induce systemic resistance against F. fujikuroi, Burkholderia glumae and Xanthomonas
oryzae pv. oryzae in rice by their produced metabolites (Chung et al., 2015, Hossain ef al., 2016).
To evaluate the efficacy of novel stain Bacillus oryzicola YCT7007 and B. velezensis GL6, this
experiment has been undertaken against wilting of BARI Bt Begun 2, BARI Bt Begun 3.

Materials and Methods

The experiment was conducted at Plant Pathology Laboratory, Regional Agricultural Research
Station, Hathazari, Chattogram from 2016-2020 to find out the efficacy of strain YC7007 and to
confirm its validation test against wilt of eggplant. In the previous year, six varieties of eggplant
viz. BARI Bt Begun 2, BARI Bt Begun 3, BARI Bt Begun 4, BARI Begun 4, BARI Begun 5 and
BARI Begun 6 were subjected to conduct the experiment. In the current year, the very susceptible
varieties BARI Bt Begun 2, BARI Bt Begun 3 were considered to finalize the control measures by
the probiotic bacterium strain YC7007. Pinprick, stem clipping and root clipping bioassay were
conducted to challenge the pathogen in vitro for screening test. In the field trial, direct artificial
inoculation has been omitted. Bacterial suspension was made with the buffer of 10 mM MgSO4
having with different carrier materials. Three times drenching by 300 gm formulated products
(inocula 1 x 10° CFU/G) for each plant was done. Fertilizers and irrigation were maintained
accordingly in homogenous condition to all (Azad et al, 2017). The data of bacterial wilt of
eggplants were generated by the following rating scales. 0-Highly Resistant (HR) with no wilt
symptom; 1-Resistant (R), with 1-10% wilted plants; 2-Moderately Resistant (MR) with 11-20%
wilted plants; 3- Moderately Susceptible (MS), with 21-30% wilted plants; 4-Susceptible (S) with
3-40% wilted plants, and, 5 - Highly Susceptible (HS) with > 40% wilted plants. Data were
analyzed by the HSD Tukey at 1-5% level having with three replications.

Results and Discussion

Quorum sensing bioassay

Plate bioassay was conducted to finalize the quorum sensing by the Bacillus sp. YC7007. Strain
YC7007 did quorum having with the 2.0 x 10’ CFU/ml inocula that promoted the plant fresh
weight. Therefore, all experiments were subjected using the bacterial concentration of 2.0 x 107
CFU/ml or CFU/G.



Wilt controlled by the YC7007

The suppressive bioassay by the novel species Bacillus oryzicola YC7007 had been conducted
against the pathogen, Ralstonia solanacearum in the natural field condition. Strain YC7007 (2.0 X
10" CFU/ml) revealed significantly (P < 0.05) lower disease severity by 0.0 + 0.0 and 1.0+£0.5 in
the BARI Bt Begun 2 compared with the control by 2.67 £ 0.6, 4.33 £ 0.3 respectively, at the 4
months after transplanting (MAT) and 5 MAT (Fig. 1).
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Fig. 1. Data represent severity for mean values + SE consisting of 20 seedlings by three replicates that has
been analyzed at the 4 months and 5 months after transplanting (MAT). Asterisks show the significant
differences among the treatments using the Student's t-test (P< 0.05).

However, strain YC7007 (2.0 x 10’ CFU/ml) revealed significantly (P < 0.05) lower disease
severity by 0.33 + 0.3, 1.33 + 0.8 in the BARI Bt Begun 3 compared with the control by 2.3 + 0.3,
3.67 £ 0.3 respectively, at the 4 months after transplanting (MAT) and 5 MAT (Fig. 2).

There was no disease at 3 to 4 MAT at the treated plot whereas untreated plot showed the disease
by 1.67 + 0.3 and at 3 MAT in the BARI Bt Begun 2. On the contrary, there was little bit disease by
0.3 £ 0.3 in the treated plot in BARI Bt Begun 3 but in the untreated plot the disease severity was
1.3 £ 0.3 in the BARI Bt Begun 3 at 3 MAT (Fig. 3). Disease severity was higher in BARI Bt
Begun 2 compared with BARI Bt Begun 3 in the untreated plot. However, the treated plot of BARI
Bt Begun 2 was lower disease compared with the treated plot of BARI Bt Begun 3. Strain YC7007
showed significantly consistent disease suppression 100-85.7% in the BARI Bt begun 2 and 76.90-
63.76% in BARI Bt begun 3 during 4 MAT to 5 MAT, respectively, to wilting compared with
control.

In the farmers' field EMOs made by YC7007 and GL6 showed the significance performance to
increase yield and to control the wilting. It revealed 57 + 2.0 ton/h yield than the control 6 + 0.5
ton/ha and suppressed 78% to 72% wilting during 4 MAT and SMAT, respectively.



The inocula for quorum sensing by the novel strain YC70007 is 2 x 10" CFU/ml. In the same way,
other some novel strains Bacillus siamensis YC7012, Bacillus velzensis BARI/HAT/GL-6, Bacillus
tropicus BARI/HAT/K3 were subjected in the lab setting experiment against wilting to the BARI
Bt Begun 2 and BARI Bt Begun 3. Bacillus velzensis BARI/HAT/GL-6 showed the lower disease
severity (Fig. 6). It was similar to strain YC7007.

Endophytic bacteria YC7007 has been reported as a good source for controlling the plant diseases
and it showed the good suppressive activities against all major plant pathogens (Chung and
Hossain et at., 2015; Hossain et al., 2016). Biological control using antagonistic bacteria and fungi
would be an environmentally sound option, and can be an alternative to agrochemicals in the
management of plant diseases. During the last decades, many Bacillus species have been used for
controlling plant diseases with some successes, but only a few have been developed for the
practical use in commercial farms (McSpadden Gardener 2010; McSpadden Gardener 2004).
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Fig. 2. Data represent severity for mean values + SE consisting of 10 seedlings by three replicates that has
been analyzed at the 4 months and 5 months after transplanting (MAT). Asterisks show the singificant
differences among the treatments using the Student's #-test (P< 0.05).
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Fig. 3. Data represent mean values + SE of three replicates, each consisting of 10
seedlings. Different lines indicated statistically significant differences (P < 0.05) by
Tukey's HSD test regarding the severity depending on the different time frames
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Fig. 4. Data represent severity for mean values + SE consisting of 20 seedlings by three
replications. Asterkisks show the significant differences among the treatments using the
Student's t-test (P< 0.05).
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Fig. 5. Data represent yield for mean values + SE consisting of 100 seedlings by three
replicates. Asterisks show the significant differences among the treatments using the
Student's #-test (P<0.05).

Fig. 6.

Control EMO YC7012 YCT007

Data represent severity for mean values of 10 seedlings



Conclusion

The inocula for quorum sensing by the novel strain YC7007 is 2 x 10’ CFU/ml. Strain YC7007 is a
strong antagonistic endophytic bacteria against wilting of BARI Bt Begun 2 and BARI Bt Begun 3.
EMOs/YC7007 showed significantly consistent disease suppression 100-85.7% in the BARI Bt
Begun 2 and 76.90-63.76% in BARI Bt Begun 3 during 4 MAT to 5 MAT respectively, against wilt
compared to control. Strain YC7007 and GL6 are the strong antagonistic endophytic bacteria
against wilting. In the farmers' field EMOs made by YC7007 and GL6 showed the significance
performance to increase yield and to control the bacterial wilt.
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