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Abstract:

Total 112 mutants were obtained from wild Trichoderma viride afler treatment with Sodiwm azide
mutagen at different time mtervals and by using various concentrations. Among these mutants, Ty
ggahowed highest inhibition percentage (66.66%) of Pyibium aphanidermatem causing rthizome ot of
wrmeric. Whereas wild Trichoderma viride showed 58.838% inhubition of Pyihium  apharidermatum,
which was lower than Tvxsss. Therefore, chemical mutagens can be used to induce antagonistic potential
in Trichoderma viride for prevention of Pythium aphanidermatumand to reduce disease incidence in
Turmernc.
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Introduction:

Turmenic (Cierciema fonga 1.) 15 an ancient, aromatic herbaceous plant belongs to Zingiberaceac.
It i35 an important spice of Tndia and its thizomes are commercially important and are wsed for colowring, as
a dve, spice and condiment and used i various ayurvedic medicinal preparations.In 1280, Marco Polo
first discovered mrmeric in China and referred i as "Poor man's Saffron'{Lal, 2002).He characterized
mrmeric a3 a vegetable having propertics simalar that of saffron (Shaikh, 20137 Vogel and Pelleter (2012)
reported vellow colourcd component from Turmeric and named it as “Curcumin® which was found (o be
mixture of resin and turmeric oil, (Gupta et al,, 20125 Turmene rhizomes are affected by various fungal
pathogens, Pyihivem gpharidermatum causing rhizome rot is most dominant one. Tt 5 one the highly
destructive pathogen responsiblc for great yield loss. Water lodged conditions in field favors conditions for
disease development and results in increased discase incidence (Hindustan times, 2008).  Along with
applications of various apgrochemicals different biological control agents are also used for disease
management. Trichoderma species are most dominantly used fungal biocontrol agent against large number
of fungal plant  pathopgens such  asKhizocioniasolani,  Khizoctonia  hataticola(Vasudevaand
Chakravarthi, 1954), For eblaining betler results resesrchers are focusing on different techniques wsed for
straimn improvement of biocontrol agents, Induced mutation s one of them. Strain improvement is doae for
variouws aspects which may include increase in emeyme production such as cellulases, xylanases, chitinases,
imerease in production of antibiotics and antagonistic potential of antagonist vsed (Jocs ot al., 2005:
Mormansell, 1982 Nakkeeran et al,, 20035). Therefore, in present investigation efforts have been made o
induce antagonistic potential in Trickoderma virideagaingt Pythium aphanidermanam causing rhizome rot
of furmeric by application of chemical mutagen Sodium azide,
Aaterial And Methods:
Isolation of Trichoderma species;

Trichoderma virlde was isolated from soil samples collected from turmenic rhizospheres of diffierent
districts of Maharashira state. Collected soil samples were screened for isolation of Trichaderma species
by using Soil plate method (Warcap, 1947). lsolated Trickoderma species were identified by using key of
Trickoderma given by Bissctte (1991},

Isolation of Pythiuwne aphanidermatun:

Pythium aphanidermatumwas isolated from diseased rhizomes of turmeric collected from different
districts of Maharashtra. Collected turmersic rhizomes were washed by using tap water, blotted by using
sterile blotting paper. Then surface sterilized with 70 % aleobol and *washed 2-3 times with sterile distilled
witler. These washes turmeric pieces cul into small picces and inoculated onCrapek Tiox Ager
medium. Identification of Pyihium apharidermaten was done by using Pytiium monograph given by Van

der PlaatsNiterink (1981).
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Mutagenesis of Trichoderma viride culture:
Preparation of Mycelial suspension:

Seven days old culture of Trichoderma viride was uscd for preparation of mycehal suspension. Sterile
distilled water is added in the pure culture of T. viride and rubbed by using sterile glass rod. This mycelial
suspension is transferred to a beaker and used for chemical mutagenesis by using Sodium azide.
Treatment with Sodium azide:

Mycelial suspension is treated with various concentrations of Sodium azide such as 1, (1.3, 0.1, 0.01,
0.001 ppm solutions and at the time interval of 5 and 10 minutes. Treated mycelial suspension was
inoculated on petri plates containing Czapek Dox agar medium. Inoculated petri plates incubated for 2-3
days and cach colony was separately re-inoculated on petri plate with CDA culture medium. These re-
inoculated petri plates incubated for 7 days at 2842°¢ in BOD Incubator and used for evaluation of their
antagonistic potential
Determination of antagonistic potential of Mutants:

Sodium azide mutanis obfained from the treatment were screened for their antagonistic potential
against Pythium aphanidermatmusing dual culture technique{Morton and Stroube, 1955, Skidmore and
Dickinson, 1976). &mm disc of Chemical mutants of Trichoderma viride and Pythivm aphanidermiatim
were inoculated on polar ends of CDA culture media containing petri plates. These inoculated plates
incubated for 7 days at 2742"¢ in BOD Incubator. Petri plate inoculated with wild Trichoderma viride and
pathogen considered as control. Readings were recorded on the 7" day of incubation peried. Percent
mhibition was calculated by using Vincet's formula (1947):

Inhibition Percentage (%)= C -T =100
C

Where,

1= Percent Growth Inhibition (%6)

C = Colony Diameter in Control plate

T = Colony Diameter in treatment plate
Hesults And Discussion:
Wild Trichoderma viride treated with different concentrations. of Sodium azide at the time interval of 5 and
10 minutes resulted into 112 SA induced mutants of Trichoderma viride. All mutants of showed
antagonistic activity against Pythium aphanidermatum. Highest antagonistic aclivily was observed in (0.1
ppm concentration (22.3%) which was followed by 0.5 ppm (21.4%), 1 ppm (20.5%) and 0.01 ppm
{18.7%%). Whereas lowest mutation frequency was observed in 0.001 ppm solution which was 16.9%.

Tablel: Induction of antagonistic potential in Trichoderma viride with treatment with different
concentration of Sodium azide:

No. [mcentration of Sodium  ne interval [mber of Frl:l]l:l_-E_l'IE}" .|
uride Mutant | percentage
3 ; Colonies ) |
1 l ppm minules 11 | 2053
minutes 12
2 - 0.5 ppm mnutes | 12 21.42
minutes | 12
B 0.1 ppm e K 123
‘mifutes : 12
4 0.01 ppm hinutes A | 187
l_—. = N L en
minutes 11
5 0.001 ppm inutes T et [ | T
mnuies 10
Total number of SA mutant colonies 112 4

Obtained SA- mutants and wild Trichoderma viridewere screened for antagonistic efficacy against
Pythiunt aphanidermatumturmeric causing rhizome rot. Among 112 SA- mutants obtained, mutant no. 36
i. € Tuamsmshowed highest antagonism with inhibition percentage 66.66%. Out of 112Mutants, 40,17% SA-
mutants showed more antagonistic potential than Wild Trichoderma viridehaving 58.80 inhibition
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percentage of FPythium anidermanim. Therefore, SA induced mutants of ?:Hi:'.ilﬂderm viride t‘-;.:u.m:l o
be more u:;:a?qﬂl:lti: fﬂ'lﬁm aphanidermatum, Induction of mutation 0 Trl'::.l'lm:fr.-_*ma species for
meximum inhibition of fungal pathogens is considered as most important method in strain improvement of

biocontrol aggents. After obtainment mukanis, their bio-efficacy is tested against fungal pathogens by using
different methods such as- feld trials, dual culture technique etc. Many rescarchers have been worked on
Ethyl Methane Sulfonate

chemical mutagencsis of fungi for strain improvement. Shafique {2011) vsed

(EMS) for chemical mutagenesis of Trichoderma viride for maximum ion of cellulase. Kumar ot

al., (2015) used combined application of UV treatment and chemical mutagen Ethyl Methane Sulfonate
ulases in Aspergillus terveus D-34. Nakkeeran ¢t

(EMS) for high production of 8-glucosidase, xylanase, cell
al., (2005) conducted experiment on chemical mulagenesis of T, viride by treating with Nitroguanidine and
ablained mutants sereencd for antagonistic potentiality against Rhizoctonia solani causing cotlon root ol
Results revealed that seed teatment with MG-& mutant recorded lowest disease incidence and perforined
beter than parent Trichaderma viride. Singh et al., (2016) tested antagonistic potentiality of Trichoderma
harsignum and T, atroviride mutants, produced by weatment with N’-methyl-N"-nitro-N’-guanidine against
Sclerotium rolfsii, According to them when both parent and mutant strains of Trichaderma harzianum and
T arovirideapplied for field winl expenments, mulant isolates suppressed pathogen  Sclerotium
rolfsiisignificantly and reduces disease incidence when incorporated in the soil. Patil (2020) treated
Trichoderma asperellum with Ethyl Methane Sulfonate (EMS) and 5- Bromouracil {5-BU) and concluded
that routants obtained were more superior in antagonistic activity as compared to wild Trichederma
Mﬁ:ﬂ with highest inhibition percentage against Rhizoctonia solani cansing blight in Blackgram.
Eghm.iul mitation by using Sodium azide can be used for strain improvement in Trichoderma
viridefor increased antagonistic activity aguinst Pythium aphanidermatumcansing Turmeric rhizome rot.

Table 2: Study of antagonistic potential of Trichoderma viridevarients (T g @08 T gyanc—Sodinm
aride treated) against Pythivmaphanidermatim:

r Inhibition Li Inhibition Inhibition
N, viridemu | percentage [ No. piridemutant | percentage . No. piridemutant  percentage
tamt (%) (%a) (%)
1. Tt 51.7 1 Tol 50.5 Rl. Tovatt1 60.0
T T 477 b2 Tesz 51.1 B2 T 555
Bl Twa 55.5 i3 T 5005 83 Towts 644
4 | Tam 50.5 i, Tesebd 61.1 84, Tvata 54.4
5. | Teu 54.4 us. Tomat 64.4 85 Tousss 52.2
b | Tt 56,6 | 54.4 6. Touass 55.5
7. | T 46.6 W7 Tt 0.0 B7. Tt 54.4
B, Tt 57,7 He. Pl 555 K. P | &1.1
5, | iles 62.2 9. | T 511 59, T TR
1, T-,-_-‘I-I 00 50, Tmnn 600 af). Toman | |5:-!.I]. =
11. Tl 6l.1 ﬁl:. T 57.7 Q1. Towan 5TI 7
12, Twanz 61.1 h!. T,.._-l.] i 533 g2, Ttz Sﬁ-ﬁ.
13 | Ty 55.5 B3, P TS Toues TR
T I = 600 - B | Tewn | 555 94, Tl 577
::: ; B il ] Tagl - | 544 95, TR W T
T T
1 .!1‘,1 ”.5 b? T-.-j'r SEE ':IT T T
{03 - Taue B | T 77 - v =
T Tots e — _"[‘H" 2T |98 ] T S
T . L (30100 99, Tt 61.1
| &1t | wddl 1 S6.6 i P 866 L0
21. T..-.,“ 558 m - - - it O DO e i L __T-m.ll:vu e o
T = __pl. Tl S6.6 flon. T 54.4
+ | T 55.5 T T a — :
¥ T Ty i - —= wol Gt o2 | —_—r— 61.1
wai | L1 B Toman 7.3 103, | Tam 57.7
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M | Twn 61.1 BT Tt 555 ___'__FH.___F_TE@_____ 6l

bS. Touss L | T | @a 105, | Teitt -
%_ Touss A4 B6 | T 62.2 106, | Taiss 61.1

. L 517 b7, Tyt 58.8 o7, T wate? 577
B8, T 62.2 b, p 50.0 108, Toatoe 55.5

bo, Touss 57.7 b, | 6i.0) 108, | Touims 58,5

o, Toatt 56,6 . | Ten 4.4 10 | Tmis 517

Al Tt 61.1 n. Toari 61.1 11 Tl 51.7

;i Tt 54.4 T2, Tean 600 112, Todiia 611

A3, Teutt .4 73, Toany 62.2

B4, [ Cim 50.% 4. T 555 i
BS. Teutt 62.2 Is. Toats 57.7

B6. Teutt 6.3 76, Tt 61.1

B7. Teatd 555 7. Tean 55.5

B, Tomss 533 78. T £3.3

39, T 60.0 79, Told 62.2

80, Tt 61.1 EO. Tonast 55.5

ontrol: 58.80 =

[otal mumber of SA Mutant isolates: 112
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