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ABSTRACT

The study—aimed—to—evaluate—the—efficacy of four systemic and combination fungicides, namely
Carbendazim 12% + Mancozeb 63% WP, Tebuconazole 25% WG, Hexaconazole 4% + Zineb 68% WG,
and Tebuconazole 50% + Trifloxystrobin 25% WG, against Rhizoctoniabataticola, the causal agent of dry
root rot in groundnut_was evaluated —Fhe-antifungal-activity-was—assessed-at-various—concentrations
using the poison food technique. Among the tested fungicides, Hexaconazole 4% + Zineb 68% WG
exhibited the highest efficacy, with 100% inhibition of mycelial growth at all concentrations
tested.Furthermore,—thecompatibility —Tests ~ of  compatibility of these fungicides  with

Trichodermaasperelluma—petential—biocentrol—agent—was—investigated—The—resulis—revealed that
Hexaconazole 4% + Zlneb 68% WG caused 38 88% f grovvth |nh|b|t|on eﬁn Tasperellum—gFth—
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1. INTRODUCTION

FWorldwide the leading producer of groundnut(Arachishypogaea L.) _is China, with_a production of 17.57 million

tonnes, followed by India with 6.73 million tonnes in 2019-20.GreundnutltfArachishypegaea—t)-is the most
cultlvated orI seed crop in India and second to sovbean |n productlon rs%rgn#reankeﬂseeekerop@rowwglebaﬂy

A - ir-2010-20 Desplte its |mportance groundnut producthlty
in many developlng countries remains Iow due to various production constraints, including both biotic and abiotic
stresses.

Among biotic factors, pathegenic-attackspathogens on groundnut plants ean-lead-toecause significant yield losses
in_the field as well as and-reduce seed quality during post-harvest storage. One such pathogen is
Rhizoctoniabataticola, a soil-borne fungus responsible for causing dry root rot in groundnut plants. The disease,
also known as "dry wilt," is particularly severe in regions like Rajasthan, Uttar Pradesh, Tamil Nadu, Andhra
Pradesh, and Maharashtra, where dry conditions prevail during the rain-fed season. RhizeetoniabataticelaThe

pathogen can survive on or within seeds and persists in the soil in the form of black sclerotia, which are
abundantly produced on infected tissues and disseminated during tillage operations.

Chemical fungicides are commonly used to control R. bataticolaand manage the disease. However, the use of
fungicides may have negative effects on benefrcral soail mrcroorganrsms(BCAS) such as Trrchoderma spg whrch
are crucial for sustalnable agrlculture y

nfueroergamsmsrBy utllrzmg compatlble funglcrdes wrth BCAS the management of dry root rot in groundnut can be
improved, reducing the reliance on hazardous chemicals and promoting more environmentally friendly and
effective disease control practices.

MATERIAL AND METHODS

2.lisolation of pathogen
The test pathogen thzeetemaR batatlcolawas |so|ated from rootﬁpertronss of the dry root rot affected plants-
et using the tissue

segment method _(ﬁas—desc—nbed—byuRangaswamy and Mahadevan4n—( 1999) Smau—nssu&preeesﬁ@—s—mm

obtained usrng the srngle hyphal trp method marntarnrng the isolates on PDA medrum through regular
subeulturingsub culturing during the study.

2.2Isolation of Trichodermabpp)from rhizosphere soil
Composite soil samples were collected from the rhizosphere of healthy groundnut plants with-the-aim-of-iselating
Frichoderma-spp—TFhis-isolationand isolationof [Trichodermalwas conduscted-done using-throughthe serial dilution
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In the present investigation foursystemic fungicidesviz Carbendazim 12%+ Mancozeb 63% WP, Tebuconazole
25% WG, Hexaconazole 4% + Zineb 68 % WG, Tebuconazole 50%+Trifloxystrobin25% WG were used to test
their efficacy against R. bataticolaat four different eercentrations{concentrations (100, 250, 500, 1000ppm) using
poison food technique ((Nene and Thapliyal,1993).

Percent inhibition of mycelial growth of dry root rot pathogen=C-T/C*100
Where-CWhereC=mycelial growth in control(mm)

T=mycelial growth in treatment(mm)

2.4 Evaleaﬂeﬂ—ef—eﬁeemm—tbmgieié&anekEfflcacv of fungicidesagentsagainst R.bataticoladry—+eet+ot

concentratlon of fungicide was dlssolved in 30 ml of sterlle dlstllled water at lukewarm temperature The fungicide
solution was thoroughly mixed with_30ml ofthe-autoclaved PDA medium. This poisoned medium was then evenly
distributed into three petri plates_to solidify, which were considered as three replications;-and-left-to-solidify. To
inoeulate-thetest-pathogenA disc(6mm) ofR. bataticola, 6mm—dises—were—eut-from the periphery of an actively
growing colony using—a-—sterile—cork—berer,—and-—each-dise-was transferred to the center of each petri plate
containing the poisoned medium. To maintain a control, fungal discs were placed in petri plates containing
untreated medium without any chemical. The inoculated petri plates were incubated at a temperature of 28+2°C,
and observations were recorded to determine the percentage inhibition when R. bataticola completely covered the
plate in the control.

3. RESULTS AND DISCUSSION
3.1 In vitro evaluation of fungicides against R.bataticola:

All the fungicides were completely inhibitory to R. batat|co|a at concentratlons from 250- 1000ppm Of the four
tungl(:ldes tested v v Yy

Hexaconazole 4% + Zineb 68 % WG-WG as well as Tebuconazole 50% +Trifloxystrobin25¢(% (100,
250, 500, 1000) exhibited complete inhibition of the mycelial growth of the pathogen_recording more than 95%
effiacy. This indicates that the fungicide was highly effective in suppressing the growth of R.bataticolaat all
concentrations tested.

Ameng-the-fourdifferent-concentrations—tested,thefungieide-Carbendazim 12%+ Mancozeb 63% exhibited the
highest inhibition of 95.56 and100 per cent was-observed-at 500 and 1000 ppm--respectively while Tebuconazole
25% at 250, 500, and 1000 ppmrecorded complete |nh|b|t|0n (100%) of the mvcellal qrowth of R. batatlcola(TabIe
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Maruthiet al (2017) reported—that— Febuconazele—exhibited—100 per cent inhibition by Tebuconazoleat a
concentration of 0.1%, while-and propiconazole, difenconazole, carbendazim, and hexaconazole showed-100-per
centinhibition-at a slightly higher concentration ofat 0.15%.

SimilarlySimilarly/Agalelet—ak{et al. (2018) reported that carbendazim 50% WP at 500 ppm, carboxin 37.5% +

thiram 37.5% WP at 1500 ppm, and carbendazim 12% WP + mancozeb 63% WP at 2000 ppm.Additionallyin the

same study, thiophanate methyl 70% WP showed 93.57 per cent inhibition, captan 50% WP showed 89.48%

inhibition, and hexanconazole 5% EC showed 87.62 per cent inhibition of mycelial growth.|

Tekadeet al. (2021)where—he observed cent cent-per cent inhibition in

ACarbendazim, Curzet M-8, Ridomil — MZ, Propiconazole, Dithane M-45, Thiram, Carbendazim + Mancozeb, and
Zineb + [Hexaconazole.

Table 1 IN VITRO EVALUATION OF FUNGICIDES AGAINST R. BATATICOLA:

Comment [GN9]: In the references, it is C.
Comment [GN10]: Reference not found in th(”..
Formatted C..
Formatted (..
Comment [GN11]: As what????

Formatted (..
Formatted (..
Comment [GN12]: What was the concentratiq___
Formatted C..
Comment [GN13]: Reference is not found in (..

Comment [GN14]: of R.bataticola?

Formatted

Formatted

Formatted

Comment [GN15]: what concentration?

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

Formatted

*Figures in parenthesis are arc sine transformed values. # Mean of three replications
C.D. SE(d) SE(m)

Fungicide 1.682 0.828 0.585

$No. Fungicide Concentration | Mycelial growth Per cent inhibition”
(ppm) (cm)
100 2.766 69.26 (633, |
250 1.66 81.48 (6451, |
1 Carbendazim 12%+ 500 0.4 95.56 (778 |
Mancozeb 63% WP 1000 0 100.0 9000, |
100 15 83.33 (6591, |
250 0.4 95.56 (7783, |
2 Tebuconazole 25% WG 500 0 100.00 9000, |
1000 0 100.00 (90.00),
100 0 100.00 (9000, |
250 0 100.00 (9000, |
3 Hexaconazole 4% + 500 0 100.00 %00, |
AU )G 1000 0 100.00 ©o, |
100 0.83 90.74 (r2.28), |
Tebuconazole 50% 250 0 100.00 000, |
4 +Trifloxystrobin25% 500 0 100.00 (90.00),
L 1000 0 100,00 o0, |
7 Control 9.00 0.00 ©poyy |
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Concentration 1.504 0.740 0.523

Fungicide x concentration 3.364 1.655 1.170
120 Comment [GN18]: Redundant. Either the table
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Fig 1 Effect of different concentrations of fungicide on the mycelial growth of R. bataticola
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Hexaconazole 4% + Zineb 68 %  Tebuconazole 50%+Trifloxystrobin25%



Platel:Effect of fungicides on the mycelial growth of Rhizoctoniabataticola

3.2COMPATIBILITY OF FUNGICIDES WITH POTENTIAL TRICHODERMA $P\
Moderate compatrbrlrtv of In '

Hexaconazole 4% + Zineb 68 % at 100 ppm with the bioagent was observed shovwn-as38.88%-inhibition—_the The
"compatlblllty" value at this concentratlon was 61. 12%% mdmaﬂﬂg%ﬂederate%ve#o#eemeaﬂbﬂwbemeeﬂ%he

g However the compat|b|||ty value at 500 ppm
%, |nd|cat|ng Iower compatlblllty and stronger |nh|b|tory effects

3
7]
o
3
o)

Carbendazim-12% + Mancozeb 63% All other funqmldes tested at all four concntrationsat-all-tested-concentrations
ompletely arrested-irhibition (100%) ef-the
mycelral growth of the bioagent-- nd|cat|ngTM&mdmates4hMer&ma&nemcompatlbllltybeMeem¥Magenkand
-.Patel and Biswas (2016) had also observed the compatibility of
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Hexaconazole+Zinebwith Trichoderma.

Table 2 COMPATIBILITY OF FUNGICIDES WITH POTENTIAL TRICHODERMA ASPERELLUM

S.no Fungicide Concentration Mycelial Per cent inhibition
(ppm) growth(cm)

1 Carbendazim 12%-+ 100 0 100 (90.00)

Mancozeb 63% WP 250 0 100 (90.00)

500 0 100 (90.00)

1000 0 100 (90.00)
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2 Tebuconazole 25% 100 0 100 (90.00)
WG
250 0 100 (90.00)
500 0 100 (90.00)
1000 0 100 (90.00)
3 100 8 38.88 (38.58)
250 2.66 79.62 (63.17)
Hexaconazole 4% + 500 0.83 94.44 (76.37)
Zineb 68 % WG
1000 0 100 (90.00)
Tebuconazole 50% 100 0 100 (90.00)
+Trifloxystrobin25% 250 0 100 (90.00)
WG
4 500 0 100 (90.00)
1000 0 100 (90.00)
7 Control 9 0 (0.00)

*Figures in parenthesis are arc sine transformed values. * Mean of three replications

Fungicide

concentration

Fungicide x concentration

C.D.

1.34

1.20

2.69

SE(d)
0.66
0.59

1.32

SE(m)
0.46
0.41

0.93




120
100

Percent inhibition
=]
=]

Fungicide

= 100 ppm
W 250 ppm
m 500 ppm
= 1000 ppm

Fig 2 Effect of different doses of fungicide on the mycelial growth inhibition of

[Trichodermalsp.
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Control 1000ppm

Control

Hexaconazole 4% + Zineb 68 %  Tebuconazole 50%+Trifloxystrobin25%

Plate 2 :Effect of fungicides on the mycelial growth of:l’richodermabpl.

4. CONCLUSION

tn—eenclusion,—the—study—evaluatedthe—efficacy—offFour fungicides, Carbendazim 12%+
Mancozeb 63% WP, Tebuconazole 25% WG, Hexaconazole 4% + Zineb 68% WG, and
Tebuconazole 50% + Trifloxystrobin 25% WG, tested against the dry root rot pathogen R.
bataticola,exhibited stronq |nh|b|t0rv effect on the mycelial qrovvth at 250 loooppm
concentratlons while,a i i

gmmh—ef—R—bataneela,—wﬁh Hexaconazole 4% + Zlneb 68% WG mwwasthe most
effective_combination, displaying complete inhibition at-al-cencentrations-even at a lower
dose of 100ppm. All fungicides except Carbendazim 12%-+ Mancozeb 63% WP at the lowest

dose of 100ppm,were completely incompatible

Aedidenalbethe—cludhe sssrcsad e copmondiblline ol these fopcicides with a potential
Trlchoderma |solate ablocontrol agent. lh&resw%s—nmated—that—hie*aeeﬂazele%é%meb
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