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Abstract: The current investigation was carried out under -in vitro and under sick plot conditions of the Department
of Plant Pathology, CCS Haryana Agricultural University, Hisar to test the efficacy of different fungicides against
Sclerotinia sclerotiorum. The experiment was carried out through poison food technique under in vitro conditions and
through foliar sprays under sick plot conditions. Efficacy of fungicides in vitro against S. sclerotiorum showed that
carbendazim and hexaconazole completely inhibited mycelial growth up to 100 per cent at 50 ppm concentration.
Propiconazole inhibited 96.39 per cent mycelial growth at 50 ppm and 100 per cent at 1000 ppm, while tricyclazole
failed to inhibit mycelial growth up to 100 ppm, however, at 1000 ppm concentration, there was 100 per cent myce-
lial inhibition. Mancozeb and captan completely inhibited up to 100 per cent mycelial growth at 500 ppm concentra-
tion. Copper oxychloride and pencycuron were not effective at lower concentrations but had inhibited 45.28 and
22.50 per cent mycelial growth at 1000 ppm. Field experiment was conducted to test the efficacy of those fungicides
which were found best under in vitro conditions. All the four fungicides tested significantly controlled Sclerotinia stem
rot disease and increased the seed yield as compared to untreated control. Two Foliar sprays with hexaconazole @
0.05% at 45 and 60 days after sowing was found most effective in controlling disease incidence up to 78.3 per cent
and increasing seed yield up to 37.6 per cent as compared to untreated control.
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INTRODUCTION pod formation stage to maturity in Haryana condsio

. L . (Rathi and Singh, 2009). However, significant cohtr
Indlanfmhustard_$ras;_?cajtljmcea (L) (ll_zerna?c_Coi;._] IS" of disease through prophylactic sprays with systemi
one of the major oilseed crops cultivated in Inaifal _fungicides has been reported under field conditions
around the world. Among rapeseed-mustard 9rowingRathiet al., 2012). The explosive pathogenicity f

coucl;tne_s In tpte Wgrr:d' Ind""tj ra(r;ks t(;nrd gj argeda g erotiorum under favourable conditions and the abil-
production after China and Canada (Anonymous,y. of its sclerotia to withstand adverse conditioa-

2013). In India, rapeseed-mustard crops are ctdtilva low it to be a successful .

-~ ) ) pathogen. Although effica
on an area 0f 6.51 ’.“'”'0” ha with a producuorﬂﬁ? of various fungicides again$iclerotinia species has
million tones and with an average yleld of 1_179Heg/ _been well demonstrated (Singhal., 2014), it has not
(An((j)nyr_npus, 2(1013)6 Dgsplte den3|derablg mc;;ase "'been controlled consistently and economically due t
productivity and production, a wide gap eX'StS, W prolonged viability and unpredictable nature ofdah
y|e!d potentlal and ylelql r_eallzed at _farmers diel propagules (Singh and Kapoor, 1998)vitro effect of
which |s_Iarg_er due to biotic and abiotic st_ress'lasae two systemic fungicidesviz, carbendazim and
destructive diseases of rapeseed-mustard inclase th metalaxyl at different concentrations (22, 50 a0@ 1

caused by fungi, bacteria, viruses and phytoplasmamg/ml) and three non-sytemidz., captaf, mancozeb

Among them, Sclerotinia stem rot is the most S&iou gny copper oxychloride at same concentration were
fungal disease that causes maximum damage in Ind'agvaluated against Sclerotinia stem rot pathogen.

musta_rd (Rakeglet al 2015). Once the pathogen 1S Among all the five fungicides carbendazim was found
established, it is d|ﬁ|cult to manage due to 'H?I S to compeletly (100%) inhibited the mycelia growth o
borne nature and W'de. host range. Qontrol_of tiés d the pathogen (Chandt al., 2009). Shivpuriet al.,
ease by the use of different fung|C|de§ with vagyin (2001) observed that fungicides, carbendazim, thio-
degree of success has been reported in the literatu phenate methyl and phenylpyrrole had completely
(Mehtaet al., 2005) but no economical and practical inhibited the growth of the pathogen at all the cam

solution through the use of fungicides has beenemad trations testedn vitro. Mancozeb was found effective

so far. Moreover, chemical sprays in mustard iS noty pigher concentration while, copper oxychloricesw
feasible and economical as this disease appearatat

least effective as it did not cause substantialicgdn
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in growth of the pathogen and Antracol was mildly Suitable controls were maintained for each chemical
effective exhibiting mean growth of 40.6 mm as Four replications of each fungicide were maintained
against 88.3 mm in check. Sharnef al. (2006) and CRD was followed. Colony diameter of the fungus
observed that captan completely inhibited myceliaof each treatment along with control was measured
growth with EGo value less than 1 pug a.i. mlSeed  (mm) and recorded after every 24 hours, till thet te
treatment with carbendazim and foliar spray of thefungus occupied the full Petri plate in the corgol
same at 65 days after sowing (DAS) proved mosttreatment. The per cent inhibition of mycelial gtbw
effective in reducing disease incidence (91%),rinte over control was calculated by following formula
sity (98%) and increasing seed yield (91%) over un-given by Vincent (1947).

treated check. Use of carbendazim and captan ias fol (C-T)

sprays has been reported to be very effective again Growth inhibition (%) =
Sclerotinia rot of pea (Sharma, 1987), rape (Shen,

1993). Roy and Saikif1976) found that mancozeb @ Where,

0.15% also reduced white mould in mustard. Sisgh C= Radial growth ofS. sclerotiorum mycelium in

al., (1994) reported that the benomyl, carbendazich an control.

mancozeb @ 0.2% controlle®l sclerotiorum on mus- ~ T= Radial growth ofS. sclerotiorum mycelium in
tard and reduced the disease by 91.3, 85.7 andpg4.7 treatment.

cent, respectively. Sasirekhamaeti al., (2013) re-  Evaluation of fungicides under sick plot conditions:
ported that the hexaconazole exerted an excellegt-f The field experiment was conducted at oilseeds
istatic effect at 10Qug/mL concentration orS. scle- research area of Department of Genetics and Plant
rotiorum. Thereforethis fungicide could be effectively Breeding, CCS HAU, Hisar duringbi 2013-14 to test
used for the control of the notorious pathogen,the efficacy of four fungicides which were foundsbe

S sclerotiorum at a time when many pathogens are underin vitro conditions. Cultivar Varuna was sown
acquiring resistance to different classes of fudgis.  during first week of November, 2013 under sick plot
Rathi et al., (2012) also reported that prophylactic conditions 5x4 m plots using RBD with three replica
foliar spray with carbendazim @ 0.1% twice at 48 an tions. These four fungicides (carbendazim @ 0.1%,
60 DAS was most effective in controlling Scleratini captan @ 0.2%, hexaconazole @ 0.05% and propi-
stem rot disease in Indian mustard. Since the gatho conazole @ 0.05%) were used as two foliar sprays,
is very difficult to manage due to its soil borreture  first at 45 days and second at 60 days after sowing
and wide host range, therefore the present study wa(DAS). Plots sprayed with plain water served as-con
carried out with the objective to evaluation of gin  trol. Observation on per cent disease incidence was
cides for the control of Sclerotinia stem rot ofliln  recorded 15 days before harvest. The plant showing

mustard caused b§clerotinia sclerotiorum underin even a minute lesion of stem rot was considered as
vitro and sick plot conditions. diseased plant. Seed yields (g/ha) were also redord

er plot.
MATERIALSAND METHODS Perp
. . .. o RESULTSAND DISCUSSION
Efficacy of different fungicides on inhibition of

S. sclerotiorum in vitro and under sick plot Efficacy of fungicides was tested vitro under labora-
conditions tory conditions for the per cent mycelial growtliim-
Evaluation of fungicides under in vitro conditions:  tion of S sclerotiorum. The results of the experiment
The Efficacy of eight fungicides viz., mancozebr-ca in table 1 clearly show that carbendazim and hex-
bendazim, copper oxychloride, tricyclazole, propiwo ~ aconazole completely inhibited mycelial growth op t
zole, hexaconazole, captan and pencycuron on thd00 % at 50 ppm concentration. Propiconazole at 200
growth of S sclerotiorum were tested unden vitro ~ Ppm concentration completely inhibited up to 10@$6
conditions using the standard procedure of poisod f compared to 96.39 % inhibition at 50 ppm concentra-
technique as given by Mayer (1962). Stock solutibn tion. Mancozeb and captan at 500 ppm concentration
each fungicide was prepared in double strengtt50, ~ completely inhibited up to 100 %, while tricyclaeol
100, 200, 500 and 1000 ppm by dissolving weighed orcompletely inhibited mycelial growth at 1000 ppm.
measured quantity of fungicide in a measured volumeCopper oxychloride and pencycuron were found least
of sterilized water. The double strength potatotese ~ effective, as they inhibited 45.28 and 22.50 % of
agar (PDA) medium was also prepared and steriited fungal mycelial growth even at 1000 ppm,
15 Ib pressure for 20 minutes. An equal volume ofrespectively.

chemical solution and PDA was mixed in a sterilized The disease has become a major threat to successful
conical flask and poured aseptically in the Pdatgs.  cultivation of Indian mustard in Haryana state; den
After solidification of medium, each Petri plate sva use of fungicides as prophylactic foliar spraysmseéo
centrally inoculated with 5 mm disc of fungus taken be a solution to this problem. The fungicide
from 8 days old culture o6 sclerotiorum with the  carbendazim (0.1%) was found most effective as it
help of sterilized cork borer and incubated at 2Cx1 completely inhibited (100%) the pathogen growth

*x 100

C
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Table 1. In vitro evaluation of different fungicides agaiisstclerotiorum.
Per cent inhibition at different concentration (ppm)

Fungicides 50~ 100% 200% 500¢ 1000 Mean
Copper oxychloride** 0.00 (4.05) 0.00 (4.05) 0.000&) 19.44 (24.96) 45.28 (42.22) 12.94 (15.86)
Mancozeb 15.56 (23.21) 43.33(41.13) 46.67 (43.08)00.0 (90.00) 100.0 (90.00) 61.11 (57.48)
Captan 43.33(40.48) 77.50(61.89) 90.56 (72.26) .QL(@D.00) 100.0 (90.00) 82.28 (70.93)
Tricyclazole** 0.00 (4.05) 0.00 (4.05) 15.56 (23)1391.94 (73.64) 100.00 (90.00) 41.50 (38.97)
Pencycuron** 0.00 (4.05) 0.00 (4.05) 6.67 (14.58) 0.0D (17.96) 22.50 (28.26) 7.83 (13.78)
Hexaconazole 100.0 (90.00) 100.0 (90.00) 100.M(MMO. 100.0(90.00) 100.0(90.00) 100.00 (90.00)
Carbendazim 100.0 (90.00) 100.0 (90.00) 100.0 (90.0000.0 (90.00) 100.0(90.00) 100.00 (90.00)
Propiconazole 96.39 (79.25) 98.61(83.29) 100.00®0 100.0(90.00) 100.0 (90.00) 99.00 (86.51)
Mean 44.41 (41.88) 52.43(47.30) 57.43(53.39) 7(M®.82) 83.47(76.31)

Treatment F1 Concentration F2 Treatment x Concémr&tl x F2
SEmz+ 0.90 0.71 2.02
CD (p=0.05) 2.53 2.00 5.67

*Mean of four replications; **+0.5 has been addeceach observation of copper oxychloride, tricyalazand pencycuron for
statistical analysis; Figures in parenthesis ingieamgular transformed values.

Table 2. Efficacy of different fungicides on stem rot incie and seed yield of Indian mustard under fielttldmns.

Treatment* Disease incidence (%) Control (%) Seed yield (g/ha) Increasein Seed yidd (%)
Carbendazim 12.3 (20.6) 76.3 14.3 31.1
Hexaconazole 11.3 (19.5) 78.3 15.0 37.6
Propiconazole 16.1 (23.6) 69.0 135 23.8
Captan 20.2 (26.7) 61.2 12.7 16.5
Control 52.1 (46.2) - 10.9 -

CD (p=0.05) 4.0 1.2

CV (%) 7.7 4.9

Note: carbendazim (Bavistin @ 0.1%), hexaconazGlen{af @ 0.05%), propiconazole (Tilt @ 0.05%), cap@aptaf @
0.2%); *Two foliar sprays at 45 and 60 DAS; Figuieparentheses are angular transformed values.

(Prasad and Kumar, 2007; Chastdil., 2009; Singlet and increasing the seed yield.

al., 2014). Sasirekhamamt al. (2013) also reported |arge number of fungicides has been evaluated and
that the hexaconazole exerted an excellent fun@ista carbedazim as seed treatment and foliar spray was
effect at 100ug/mL concentration oi%. sclerotiorum. reported to be the most effective in controllingedise
Shivpuriet al. (2001) observed that the fungicidéz, up to some extent (Ratkt al., 2012). Use of carbe-
carbendazim, thiophenate methyl and phenylpyroledazim and captan as foliar sprays has also been re-
had completely inhibited the growth of the pathogén ported to be very effective against Sclerotinia obt

all the concentrations evaluated, while mancozeb wapea and rape (Roy and Saiki76; Sharma, 1987;
found effective at higher concentrations only, whenShen, 1993). Benomyl, carbendazim and mancozeb @
tested underin vitro conditions. Similarly, Copper 0.2% as sprays were also reported to show theceff
oxychloride, however, was found the least effecta®  tiveness in controlling stem rot in mustard by ieg

it did not cause substantial reduction in growthth&  al., (1994). Rathét al., (2012) were of the opinion that
pathogen as compared to check. Effectiveness of marunder Haryana conditions, the disease at farmefa f
cozeb at higher concentrations only and least&f&c  remained unnoticed till maturity and at that growth
ness of copper oxychloride was also observed egen ustage of plant there was not any solution to thabpr

to 1000 ppm in present studies. lem as one could not physically enter in field poay.

All the four fungicides tested under field condit®  They found good results with prophylactic spraythwi
significantly controlled Sclerotinia stem rot disea carbendazim and recommended that in areas, where
and increased the seed yield. Foliar spray with- hex Sclerotinia rot was regularly appearing, spraydtep
aconazole @ 0.05% twice at 45 and 60 DAS wastwice with carbendazim @ 0.1% at 45- 50 and 65-70
found most effective in controlling disease inciden DAS.

up to 78.3 % and increasing seed yield up to 37&% )

compared to untreated control. Results with foliar Conclusion

spray with carbendazim @ 0.1% at same DAS wererpe present study concluded that hexaconazole @
found at par with the above treatment, as it cdietio g o504 was most effective undar vitro as it com-

the disease incidence up to 76.3 % and increasail se pjetely inhibited mycelia growth up to 100% at 5ahp
yield up to 31.1 % over untreated control. Prop@on concentration. The foliar spray with same fungicide
zole @ 0.05% followed by captan were also foundyjce at 45 and 60 DAS was found most effective in
effective (Table 2) in reducing the disease incien ¢ontrolling disease incidence up to 78.3 % andeiass
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ing seed yield up to 37.6 % under field conditiols. Options in Oilseed Brassica” held at CCS HAU, Hisar
may be tested as prophylactic sprays at farmezlddi from March 02-03, 2012. 130 pp.

in mustard, so that a recommendation can be made fdroy, A.K. and Saikia, U.N. (1976). White blight otistard
control of this notorious pathogen with wide host  andits controlindian J. Agri. Sci. 46: 274-277.

range Sasirekhamani, M., Ebenezer, P., Nirmal, NevedhK&r3,
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