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The present study on in vitro evaluation of bio control agents and botanicals against
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mulberry root rot causing pathogeng was carried out during 2021-22 |in the Department of plant _{ comment [kK37]:

pathology College of Sericulture, Chintamani, University of Agricultural Sciences, Bengaluru, ~ ((comment [kk3g):
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Karnataka, India during 2021 - 2022. The materials used and methodology followed during the

investigation are described below.

2.1 In vitro evaluation of biocontrol agents against L. theobromae

The antagonistic potential of bio control agents viz., Trichoderma viride, ﬂl’iChOdermaL,_,-»'{Comment [KK39]:
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harzianum, Pseudomonas fluorescence and Bacillus subtilis were tested. by- dual culture

technique (Webber and Hedger, 1986). For this 20 m]l_] of sterilized, melted and cooled PDA _/,,n»"{COmment [KKA4O]:
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medium was poured into each [petri plate and allowed to solidify. The.plates were inoculated with . —{ comment [KK41]:
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5 mm disc of 7 days old growth of fungal bio-control agents:with the help of a sterilized cork _{ comment [KK42]:

culture }

borer and subsequently on the opposite side inoculated with-pure culture of root rot pathogen by
placing a 5 mm disc of one-week old pure culture keeping 15“mm distance from the periphery.

The bacterial antagonists were streaked with a sterilized inoculating loop at one end of the PDA

lpetri plates. Just opposite to the bacterial streak, 5mm disc of the pathogen was placed with a _{comment [kkag): p )

sterilized inoculation loop. The inoculation of pathogen alone on the centre in the plates serves jas - [ comment [kkaa): a )
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a lcontrol. The experiment was conducted by, using Completely Randomized Design (CRD). (comment [kkas): st )

Three replications of each treatment, including the control, were maintained. These plates were

incubated at 28+1°C. The efficacy of antagonistic organisms was recorded by measuring the

colony diameter of the pathogen-in.each treatment and compared with control. Per cent mycelial

inhibition over control was-calculated by using the formula given by Vincent (1947).

2.2 In vitro evaluation of botanical extracts against L. theobromae
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poured into sterilized petri plates and then fungal disc of ffive mm was placed at the center of the { Comment [KK56]: P )
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plates when colony growth reached periphery in control plate. The per cent inhibition of

mycelial growth of test fungus was calculated by using following formula given by Vincent
(1947).

3. Results and discussion

3.1 Invitro evaluation of fungal bio agents against L. theobromae

The antagonistic action of selected seven fungal bio_ ccontrol agents against L.

theobromae was carried out through dual culture techniquel. [Based on the observation of radial -{ comment [KK&0]: del )

growth of bio agent and fungus. [Per cent inhibition of mycelial growth was calculated. The . -{ comment [KK61]: delete )

results are presented in Table 1, Fig. 1 and Plate 1. Among.the fungal bio agents tested L.
theobromae, T. viride (Tv- B2) was found to be most effective and significant over other bio
control agentswith maximum mycelial inhibition of 54:81 per cent over control. Next best was
T.harzianum (Th- 55) with 54.07 per cent inhibition followed by moderate inhibition observed
in T. viride (Tv - 2) and (Tv -3) with 53.33 per cent each followed by T. viride Tv - 5 with 52.22
per cent inhibition and T. harzianum (Th- B2) with 44.81 per cent inhibition. The least mycelial

inhibition was observed in T. harzianum (Th- 44) with 44.07 per cent inhibition.
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T. koningii and T. viride were found effective against pathogen.

Table 1: Invitro evaluation of fungal bio agents against Lasiodiplodia theobromae

S . Per cent inhibition of mycelial growth
Fungal Bio-agents Isolate
No. (%)




L. theobromae
' ] 44.81
1 Trichoderma harzianum Th- B2 (42.01) *
' 54.07
2 T. harzianum Th-55 (47.32)
' 44.07
3 T. harzianum Th-44 (41.58)
-~ 53.33
4 T. viride Tv-2 (46.89)
- 54.81
5 T. viride Tv-B2 (47.74)
-~ 53.33
6 T. viride Tv-3 (46.89)
-~ 52.22
7 T. viride Tv-5 (46.26)
0.00
8 Control (0.00)
F test *
S.Emz 0.95
CD @1% 2.92

* Figures in the parentheses are arcsing transformed values
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Plate 1: In vitro evaluation of fungal bio agents against L. theobromae.



3.2 In vitro evaluation of bacterial bio agents against L. theobromae.

The antagonistic action of selected bacterial bio control agents against L. theobromae was
tested through dual culture technique. Based on the observations of radial growth of the bio
agents and fungus, the per cent inhibition was calculated. The results are presented in Table 2,

Fig.2 and Plate 2. Among the tested bacterial bio agents against L. theobromae, Bacillus subtilis

(Bs - M) was significantly superior over control with 39.62 per cent mycelial inhibition. ]Nexﬁ

per cent mycelial inhibition. Rest of the bio controls were found least effective with the'mycelial
inhibition of 6.29 per cent in B. subtilis (Bs - P) and 4.44 per cent least-observed in P.

Table 2: In vitro evaluation of bacterial bio agents against L..theobromae

Sl S Per cent inhibition of mycelial
No. Bacterial bio agent Isolate (%)
Bacillus subtilis 6.29
1 Bs-F (13.89)
Bacillus subtilis 39.62
2 BNY (38.99)
Bacillus subtilis 34.44
3 9 (39.33)
Pseudomonas fluorescence 25.92
4 Pf-0 (30.37)
Pseudomonas fluorescence
5 Pf-C 4.44
(11.95)
6 Control - 0.00
(0.00)
F test *
S.Emx 4.185
Ch@ 1% 13.358

* Figures in the parentheses are arcsine transformed values
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Plate 2: In vitro evaluation of bacterial bio agents against L. theobromae.

3.3 Invitro evaluation of botanical extracts against L. theobromae.
Eleven botanical extracts were tested against L. theobromae at four concentrations viz., 5,

10, 15 and 20 per cent by using poison food technique under in vitro condition. The per cent



inhibition of mycelial growth of L. theobromae in different botanicals are presented in Table
3, Fig. 3 and Plate 3.

Out of eleven botanical extracts tested, against L. theobromae |garlic significantly

inhibited the mean mycelial growth fto the tune lof 75.65 per cent followed by agave with 45.46 -
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per cent inhibition. Out of four concentrations tested, cent per cent mycelial inhibition delivered
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observed at 5 and 10 per cent concentrations respectively. Among the four coneentrations of

agave tested, per cent mycelial inhibition of 40.37, 42.59, 45.56 and 53.33 per cent was observed

of mycelial growth, 21.85 per cent of inhibition was-ebserved in.20 per cent concentration, no

inhibition at 5 per cent concentration||[15.55 and 19.26 per centinhibition Was observed in 10 per

cent and 15 per cent concentration, Whereas remaining - botanicals' showed Lleast—mhibmgn\
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lemon grass and subabul.Least per cent inhibition was observed in ginger with zero per cent.]
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Table 3: In vitro evaluation of botanical extracts against L. theobromae

* Figures in the parentheses are arcsine transformed values

Botanical Per cent mycelial inhibition (%)
extract Concentration Mean
5 c myecelial
. ommon R
N 5% 10% 15% 20% inhibition
C. name (%)
1 | Neem 0.00 0.00 2.59 9.26 2.96
(0.00* (0.00) (8.57) (17.66) (6.55)
2 | Subabul 0.00 0.00 0.37 111 0.37
(0.00) (0.00) (2.01) (6.04) (2.06)
3 | Lemon grass 0.00 0.00 0.00 2.59 0.65
(0.00) (0.00) (0) (8.57) (2.14)
4 | Ginger 0.00 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00)
5 | Garlic 28.52 74.07 100.00 100.00 75.65
(32.16) (59.70) (90.00) (90.00) (67.95)
6 | Pongemia 0.00 0.00 0.741 3.33 1.02
(0.00) (0.00) (4.032) (9.85) (3.47)
7 | Simaruba 0.00 0.00 111 1.48 0.65
(0.00) (0.00) (6.04) (6.88) (3.23)
g | Onion 0.00 15.55 19.26 21.85 14.17
(0.00) (23.21) (26.01) (27.85) (19.27)
g | Tulsi 0.00 2.22 13.33 17.40 8.24
(0.00) (8.37) (21.39) (24.64) (13.36)
10 | Agave 40.37 42.59 45.56 53.33 45.46
(39.43) (40.72) (42.43) (46.89) (42.37)
11 | Touch me not 0.37 2.593 4.81 15.18 5.74
(2.01) (9.21) (12.65) (23.15) (11.76)
12 | control 0.00 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00)
Mean 6.2 12.45 17.07 20.50 21.90
(6.69) (12.84) (19.37) (23.77) (26.87)
i | Comment [KK90]: t
Botanicals (B) Concentration (C) In'z;id(l;ll)on """"" 7 (
F test * * *
S.Emz+ 0.648 0.391 1.296
CD at 1% 1.825 1.1 3.64
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Plate 3. In vitro evaluation of Botanical extracts against L. theobromae



[ Comment [KK91]:

Incomplete.....

[

1

[ Comment [KK92]:

add

‘[ comment [KK93]:

viride

Comment [KK94]:

Italics

Comment [KK95]:

add

4. Conclusion Comment [KK96]:

Check references: wri

[

2

Comment [KK97]:

Del

Comment [KK98]:

S will be capital

seven fungal bio agents and five bacterial bio agents tested|| T. viridae (Tv — B2), T. harzianum ; Comment [KK99]:

Del

(Th - 44), [B. subtilis \(Bs - M) and (Bs - O)-were proved as best for inhibition of mycelial ;

Comment [KK100]:

Not italics

growth of the pathogens. Out of eleven plant extracts hested,] garlic was best for the inhibition of ;

Comment [KK101]:

Italics

[

3

O (| |

Comment [KK102]:

Bold

the root rot disease.

Comment [KK103]:

Capital K

Comment [KK104]:

Del

Comment [KK105]:

Capital

Comment [KK106]:

Del

References|

Comment [KK107]:

S Capital

Alicg, D. and jsundravadana, |S. Effects of biocontrol agents and plant products Macrophomina ;

Comment [KK108]:

Bold

phaseolina fand colchicine content in Gloriosa superba. [Plant Protection Science,

Comment [KK109]:

Del

Comment [KK110]:

Capital

2012; 48(3):110-115.

Comment [KK111]:

Del

Comment [KK112]:

Del and space

Bhadra M., khairl] A., hossain, M. Al and Bikder, M. M. Efficacy of Trichoderma spp. and ;

Comment [KK113]:

Del

fungicides against Lasiodiplodia theobromae. Bangladesh J. Sci. Ind. Res., 2014;4902D:

Comment [KK114]:

Del

125-130.

Comment [KK115]:

Capitral C

Comment [KK116]:

Del

{ Comment [KK117]:

Del and space

Gupta V.P., gharmal DID., Rekha] M{ and ghandrashekar] DIS. Integration of Trichoderma

/
{
{

| Comment [KK118]:

Abbreviation of journal

pseudokoningii with agro chemicals for disease management in mulberry. Wchives of

{ Comment [KK119]:

Bold

Phytopathology & Plant Protection)1999; 32(6):521-529

{ Comment [KK120]:

Del

{ Comment [KK121]:

Del

Lakhranl] LIl and Ahir] RIR.:In-vivo_evaluation of different fungicides, plant extracts, biocontrol

{ Comment [KK122]:

Del

agents and organics-amendments for management of dry root rot of chickpea caused by

{ Comment [KK123]:

Del and space

Sureshl| V., Vidya

17-20.

[ Comment [KK124]: Bold
Macrophomina. “phaseolina. Legume  Research-An International Journal, 2020; - {Comment [KK125]: Del
43(‘1‘):140-145_ / [ Comment [KK126]: Vidyasagar
{ Comment [KK127]: Del
sagar], BH Varma, P. K. Sumalatha, N. and Prasad, M. R]. In vitro ~{ comment [KK128]: Check
. . .. . . . . . { Comment [KK129]: Unbold
evaluation of certain fungicides, botanicals and bio control agents against Lasiodiplodia { U
theobromae. Res. J. Agric. Sci., 2016;7(4): 747-750. { comment [KK131]: Del
{ Comment [KK132]: Del
Vineeti-K., Sharmaj Dy D., Babu, |A| M. and Datta R. K. SEM studies on the hyphal interactions " { comment [kk133]:
between a biocontrol agent Trichoderma harzianum and a mycopathogen Fusarium ':{COmme"" [IGke
) ) ) ) : : { Comment [KK135]:
solani causing root rot disease in mulberry. [Indian Journal of Sericulture, 1998;37(1): Ca
‘ Comment [KK137]: Del

Comment [KK138]:

N
(

1 comment [KK139]:

o U U JU JC U U U JU U JC U U JU A JU U JC JUC U JUC JC JC JC JU JC JC U D




Vincent| J| M. Distortion of fungal hyphae in the presence of certain inhibitors. Nature, .-{comment [KK140]: Del

1947:159: 850 { Comment [KK141]: Del




| Page 12: [1] Comment [KK91] Kishore Khosla 6/16/2024 8:58:00 AM
Incomplete.....
Rephrase the sentences
Add few lines

| Page 12: [2] Comment [KK96] Kishore Khosla 6/16/2024 9:00:00 AM |

Check references: write according to guidelines of journal

| Page 12: [3] Comment [KK101] Kishore Khosla

6/16/2024 9:02:00 AM I

Italics
Write abbreviation of the journal



