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Study on the possibility of using
microorganisms as biological agents to control
fungal pathogens Neoscytalidium dimidiatum
causing disease of brown spots on the dragon
fruit

Nghién ciru khd néng sir dung vi sinh vét lam tdc nhén sinh hoc kiém sodt nam
Neoscytalidium dimidiatum gdy bénh dom nau trén cay thanh long
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Research and application of microbial control of brown spot disease on the dragon fruit caused by
fungi Neoscytalidium dimetiatum have important implications towards the safe and sustainable
dragon fruit production. In this article, the research team has identified two strains of microorganisms
capable of inhibiting fungi Neoscytalidium dimitiatum denoted A3, B7. Classification results deter-
mined that A3 belongs to Actinomyces group 3 with similarities of 100% (1500/1500 bp) with 16S
rDNA segment of Streptomyces fradiae; B7 with similarities of 100% (1414/1414 bp) with 16S
rDNA segment of bacteria Bacillus polyfermenticus and ensure biosafety when released into the
environment.

Nghién ciru iing dung vi sinh vt kiém sodt bénh dom néu trén cdy thanh long do nam Neoscytalidium
dimetiatum gdy ra co y nghia quan trong hudng t6i nganh san xudt thanh long an toan va bén virng.
Trong bai viét nay nhom nghién ciru da xac dinh dwoe hai chiing vi sinh vt c6 kha ndng tec ché nam
Neoscytalidium dimitiatum cao ki hiéu la A3, B7. Két qua phdn loai xdc dinh chiing A3 thugc nhém
xa khudn 3 tiwong dong 100% (1500/1500 bp) véi doan 16S rDNA ciia Streptomyces fradiae; ching
B7 twong dong 100% (1414/1414 bp) véi doan 16S ciia vi khudn Bacillus polyfermenticus va dam
bdo an toan sinh hoc khi phong thich ra moi truong.
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1. Introduction movements, spread across the board, thrive in the rainy
season. Use of plant protection chemicals Azoxystrobin
origin, Sifenoconazole may control brown spot disease
fairly efficient, but drug residues in plant products is the
biggest barrier to export dragon fruits to the fastidious mar-
kets as EU, US, Japan etc. [1]. Research using microorgan-
isms as biological agents to control brown spots on dragon
fruits is a positive direction to meet requirements for prod-
uct safety to export, for domestic consumption as well as

Dragon fruit is a fruit of the high export value, were grown
in Binh Thuan, Long An, Tien Giang. However in recent
years, the pest is causing a reduction in productivity, prod-
uct quality, especially brown spots on fruit caused by fungi
Neoscytalidium dimidiatum (belong to the Botryosphaeri-
aceae family; the Botryosphaeriales ordor; the Ascomy-
cetes class). Current conditions are very complicated
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contributing to reducing the use of chemicals in agriculture

[2].
2. Material and methods

2.1. Research materials
- Fungi Neoscytalidium dimidiatum were provided by
Southern Institute of fruit trees.

Soil samples were taken from dragon fruit cultivation
in Binh Thuan, Tien Giang, Long An.

2.2. Research methods
o Identification of microbial density: grow microor-
ganisms on the agar dish medium, count the number of
microorganisms per ml or per gram samples through
development of colonies in the dish environment [3].

Identification of the biological activity (ability to in-
hibit fungi) by the method of measurement of diffusion
diameter on agar medium [3].

Method of determining the names and biosafety of
microorganisms [4,5,6]: Using molecular biology
techniques to interpret sequences of ribosomal RNA
gene segments 16s of studied strains, compared with
the sequences available in the international bank gene
EMBL by FASTA 3 to identify to species 33 strains of
microorganisms. Primers were designed based on the
sequence of encoded gene fragment of ribosomal RNA
16s of the strain of E. coli (JO1695), corresponding to
nucleotide positions 15-33 (for forward primer) and
1548-1532 (for reverse primer). Nucleotide sequences

of the strains studied are detailed in ABI-377 automatic
machine Perkin-Elmer’s company (USA), which is
then processed by the program SeqEdI.03 and the pro-
gram AssemblyLING 1,9 in program relation MacVec-
tor 6.5.3 (Oxford Molecular Inc.). Access gene by pro-
gram Entrez gene / nucleotide / identify gene sequence
of ribosomal RNA 16s of bacteria. Comparating and
processing of all chain data by program GENDOC2.5.
Nucleotid components were included using the code of
low levels of microorganisms (bacteria) in the Gene
Bank (genetic code table No. 11) through the program
GENDOC.

Names of microorganisms are identified with the
highest probability of similarity. To compare “the lists
of safe microorganisms of European Community” as
well as “the list of microbial species are restricted to
use” to determine the safety of selected microorgan-
isms.

The experiments were conducted at the Institute of Agri-
cultural Environment — Ministry of Agriculture and Rural
Development, Ha Noi University of Science — Vietnam
National University.

3. Results and discussion

3.1. Selection of microorganisms with ability
to inhibit fungi Neoscytalidium dimidiatum

From soil samples that were taken in Binh Thuan, Long
An, Tien Giang research group has conducted the isolation
and selection of some microbial strains, which have inhib-
itory activity on Neoscytalidium dimidiatum (Table 1).

Table 1. Isolated strains with inhibitory ability on Neoscytalidium dimimtiatum

Diameter of fungal inhibitory circle (D-d)mm

No Strain symbol Origin Microbial group Test Control
1 B1 Binh Thuan Actinomyces 15.543 0
2 B6 Binh Thuan Bacteria 12.543 0
3 B7 Binh Thuan Bacteria 23.043 0
4 B4 Binh Thuan Actinomyces 15.043 0
5 Al Tien Giang Bacteria 13.043 0
6 A2 Tien Giang Bacteria 16.0+3 0
7 A3 Tien Giang Actinomyces 21.04£3 0
8 Cl1 Long An Bacteria 16.0+3 0
9 C3 Long An Bacteria 17.0+£3 0
10 C4 Long An Bacteria 18.0+3 0

From soil samples in Binh Thuan, Tien Giang and Long
An, 10 strains of microorganisms with inhibitory ability on
Neoscytalidium dimitiatum have been isolated, of which 7
strains belong to bacteria group and 3 strains belong to ac-
tinomyces group.

Results of bioactivity evaluation by method of diffusion on
agar showed that in the control formula (using sterilized
distilled water) did not appear inhibitory circles. In Table
1, Al strain has low capable of inhibiting fungus Ne-
oscytalidium dimitiatum (inhibition ring diameter
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13.0mm), A3 and B7 have diameters with the highest inhi-
bition (21.0 £+ 3 and 23.0 + 3 mm) and was selected for the
next study.

3.2. Biochemical characteristics of microor-
ganism strains

e Physiological, morphological characteristics of strain
B7: B7 colonies were cultured on medium KB had
round shapes, serrated edge, white milk color (Fig.1).
Shaking culture on liquid medium after 48 hours, cell
density reached the highest of 7.10°CFU / ml (Table 2).
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e Physiological, morphological characteristics of strain
A3: A3 colonies were grown on medium Gauze had
round shapes, diameters of 2.2-2.5mm, pinkish color,
colony legs sticking deep in the medium (Fig.1). Shak-
ing culture on liquid medium, after 72 hours, small par-
ticles about 1mm were formed to make white scum

forming rounds on the culture medium and on the con-
tainer wall, clinging to the walls of the flask, cell den-
sity reached 2.10° CFU / ml (Table 2).

Table 2. Suitable culture conditions for growth and development of A3 and B7

Culture conditions

Identified results

B7 A3
Temperature(oC) 35+2 3542
pH 6.0-7.5 6.0-7.5
3 3 :
Demand for O, (gas supplylll,)dm 0,/ dm” environment/ 075 075
Incubation time (h) 48 72

Carbohydrate source
Nitrogen source
Cell density (CFU/ml)

The study results showed that B7 anh A3 strains can grow
well in normal conditions and in culture media with
sources of C, N nutrients commonly used in laboratories.

_—

|

Figure 1. Colony image of strains B7, A3

3.3. Identification of microbial strains used in
the study

16S rRNA gene sequence of B7 has similarity of 100%
(1414/1414 bp) with the 16s segment of bacteria Bacillus
polyfermenticus; similarity of 99.9% (1413/1414 bp) with
16s segment of Bacillus axarquiensis, Brevibacterium hal-
otolerans. Based on the results of genetic sequencing and
biochemical characteristics, characteristics of strains B7

malt extract, dextrose,
Pepton, yeast extract
2.10°

Glycerol, starch, molasses
Pepton, yeast extract
7.10°

coincided with bacteria called Bacillus polyfermenticus
(Figure 2).

001
Bacillus vallismortis AB021198

Bacillus subtilis AJ276351
Bacillus axarquiensis_ DQ993671
Brevibacterium halotolerans AM747812
B7
— Bacillus polyfermenticus DQ659145
— Bacillus mojavensis AB021191
Bacillus nematotocita_ AY 820954
Bacillus velezensis AY 603658
— Bacillus
Bacillus licheniformis_X68416
Bacillus atrophaeus_AB021181
Bacillus pumilus AY876289
Bacillus simplex_AJ439078
Bacillus indicusAJ583158
Bacillus isabeliae AM503357
Bacillus megaterium_D16273
Staphylococcus aureus X68417

Figure 2. Classification tree of strain B7

0.01

Streptomyces fradiae_ AB184059
64| A3
Streptomyces rubrolavendulae_ AB184463
Streptomyces roseoflavus_AF369704
Streptomyces thermolilacinus_AB184585
— Streptomyces coeruleoprunus_AB184651

Streptomyces somaliensis_AJ007403

Streptomyces thermocarboxydovorans_STU94487

86 Streptomyces brasiliensis_EF626594

55 Streptomyces pseudogriseolus_X80827
100 Streptomyces tritolerans_DQ345779

s Streptomyces tendae_D63873

Kitasatosporia setalba_U93332

Figure 3. Classification tree of strain A3
16s rRNA sequences of strain A3 had similarity of 100%
(1500/1500 bp) with 16S rDNA segment of Streptomyces
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fradiae and Streptomyces rubrolavendulae; 99.8%
(1497/1500 bp) with Streptomyces roseoflavus. Based on
the results of genetic sequencing and biochemical charac-
teristics of the study actinomycetes, characteristics of
strain A3 coincided with actinomyces called Streptomyces
fradiae (Figure 3).

The results compared with the biosafety list (According to
Directive No 90/679 / EWG of the European Communities
on Biosafety) show that bacteria (Bacillus polyfermenti-
cus) and actinomyces (Streptomyces fradiae) were classi-
fied as microorganisms with biosafety level 2, can be
widely applied to make antifungal preparations for Ne-
oscytalidium dimimtiatum.

4. Conclusions and recommendations

4.1. Conclusions
1. From the samples collected in the dragon land area in
Binh Thuan, Tien Giang, Long An team, 10 strains of
microorganisms with inhibitory ability on growth of
pathogenic fungi Neoscytalidiumdimitiatum have been
isolated.

Strains A3 has inhibitory ring diameter of 21.0 + 3 mm;

strain B7 inhibits Neoscytalidiumdimitiatum with in-

hibitor ring diameter of 23.0 + 3 mm. Classification re-
sults determined that strain A3 belongs to actinomyces
group with similarities of 100% (1500/1500 bp) with
16S rDNA segment of Streptomyces fradiae; B7 be-

longs to bacteria group with similarities of 100%

(1414/1414 bp) with 16 s segment of Bacillus polyfer-

menticus.

. According to biosafety levels of the fungi under the
Common Criteria of the European Community, the two
microorganism strains are classified as microorganisms
with biological safety level 2, are allowed to use in the
production and release into the environment and can be
used as research material probiotics fungicides on Ne-
oscytalidium dimitiatum.
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4.2. Request

Propose further study to complete production technology
to make microbial preparations preventing fungal microor-
ganisms Neoscytalidium dimitiatum, quickly bring prod-
ucts and applications into production.
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