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Damping-off, caused by Rhizoctonia solani and Pythium ultimum, is a very important plant disease and affects
seeds and seedlings of many plant species worldwide. To investigate control efficacy of Serenade formulation
(1.34%, SC) against Rhizoctonia and Pythium damping-off diseases, seeds of chili pepper and cucumber were
sown in soils inoculated with R. solani and P. ultimum and Serenade formulation was applied by soil-drenching with
9-, 19-, and 39-fold dilutions. Control values of Serenade formulation on Rhizoctonia damping-off of chili pepper
was 58% and 29% for 9- and 19-fold dilutions, respectively. In the case of cucumber Rhizoctonia damping-off,
Serenade treatments showed similar control efficacy with damping-off of chili pepper. On the other hand, control
efficacy of Serenade formulation on Pythium damping-off of cucumber was less than control effects on
Rhizoctonia damping-off. Only Pythium damping-off of chili pepper treated with 9-fold dilution Serenade
was statistically different with untreated control. This result suggest that Serenade formulation could be effec-
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Yo 7= Bt & 2= Rhizoctonia solani, Pythium spp.,
Phytophthora spp. Y Fusarium spp. 5-©] H.11.% o] It}(Islam
1} Babadoost, 2002; Mao 5, 1997; Stephens 5, 1982; Zaman-
izadeh 5, 2011). ©|& 5 R. solani®} Pythium ultimum®l] &J gt
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tively used for controlling Rhizoctonia and Pythium damping-off diseases.
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o A7 R o o] & siEs] fIgt thete = A7tm]AY
= AE FE5E 5= o83 SRS AL o
A @ o L7} BhhE] o] 2 0] ] 1L 9l th(Handelsmani} Stabb,
1996; Islam} Farug, 2012).

Trichoderma spp., Gliocladium spp., Pseudomonas spp., Bacillus
spp. 5:0] §-ETAES o] §7F wAE ol tha VB W
A A7) o] Fo] K .5 (Georgakopoulos 5, 2002; Howellx}
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2jato] ahel At ALt fARRE A EHE el of u]E A
Al ZA o) 7 7Hed & Kol 57 = 83l
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7000)2 7 A 8520l 12417H4 3-8 zAFalE A s},
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Rhizoctonia DEI=H HIX| S0},  Serenade A|A|(B. subtilis
QST 713, a.i. 1.34%, SC)2] 112} 2 o] Rhizoctonia X224
of gt WA &S 2AFSE7] 915}, Serenade A| A 9, 194
4l 39u)] 3] A B I A e)ste] 1152} 2 o] Rhizoctonia &
2o oot o] &%) HATHG) S ZABITE T
9] Rhizoctonia W &= ol A F-4] 2] = 92%2] o] &
Z1@] a1 Serenade A|A| 9ul], 198, 394 344 A 2| 4t= 242}
38%, 66% 2 82%2] o] -2 H YItHTable 1). Serenade A
Ale] oujo} 19u) )40} 2 2| 217} 58%3} 29% A 7}
£ E3ItHFig. 1). 3}k At A tf 2411 71A] ghetridiazole +
thiophanate-methyl, 10 + 55 WP) 1,000%]] 3] 4] o] B-A]|7}=
83%°] 1 ch.

2 0] 9] Rhizoctonia ® 2= o] tf 3t Serenade A A 2] WA
A= 130 A 9} GALSF =T, Serenade A A| 2] 98} 2} 194}
Bl Aol A etz 212t 46%Lt 72%2] o g T12] Al 54%
9} 28%2] HA| 7S e tHTable 2). 2.0]2] Rhizoctonia X
2= 7 --olli= Serenade A| A9 9uf| 3] Aol A 2] +t= 7HA]
O] WA 711 41%E T ¥ =& WA &S UreReh shA|RE
= 1He] A 22k 3Ll EkFig. 2).

Table 1. Control efficacy of Serenade against Rhizoctonia damping-
off of chili pepper

Treatment  Formulation Dilution Diseased Control
(Fold)*  plant (%)’ value (%)
Serenade 1.34%, SC 9 38c¢ 58
19 66 b 29
39 82ab 11
Gajiran 65%, WP 1,000 16d 83
Untreated - 92a -
Uninoculated - 100° -

*Soil-drench application volume, 250 ml/27 x 28 cm’.

*Mean values followed by the same letter are not significantly different
(P=0.05).

“Germination percentage of seeds.

Table 2. Control efficacy of Serenade against Rhizoctonia damping-
off of cucumber

Treatment  Formulation Dilution Diseased Control
(Fold)*  plant (%)’ value (%)

Serenade 1.34%, SC 9 46d 54

19 72 bc 28

39 95 ab 5.6
Gajiran 65%, WP 1,000 59cd 41
Untreated - 100a - -
Uninoculated - 99° -

*Soil-drench application volume, 250 ml/27 x 28 cm’.

*Mean values followed by the same letter are not significantly different
(P=0.05).

“Germination percentage of seeds.

Fig. 1. Control effect of Serenade formulation against Rhizoctonia damping-off of chili pepper. A: Untreated, B: Serenade, 9-fold dilution, C: Gajiran,

1,000-fold dilution.
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Fig. 2. Control effect of Serenade formulation against Rhizoctonia damping-off of cucumber. A: Untreated, B: Serenade, 9-fold dilution, C: Gajiran,

1,000-fold dilution.
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Table 3. Disease control efficacy of Serenade against Pythium damping-
off of chili pepper

Treatment Formulation Dilution Diseased Control
(Fold)*  plant (%)’ value (%)

Serenade 1.34%, SC 9 40 bc 57
19 74 ab 20

39 67 ab 28

Gajiran 65%, WP 1,000 6.3c 93
Unteated S 922 -
Uninoculated - 95 -

*Soil-drench application volume, 250 ml/27 x 14 cm’.

*Mean values followed by the same letter are not significantly different
(P=0.05).

*Germination percentage of seeds.

Table 4. Disease control efficacy of Serenade against Pythium damping-
off of cucumber

Treatment Formulation Dilution Diseased Control
(Fold)*  plant (%)’ value (%)

Serenade 1.34%, SC 9 92a 7.7

19 96 a 35

39 98a 14
Gajiran 65%, WP 1,000 14b 86
Untreated - 9a -
Uninoculated - 85" -

*Soil-drench application volume, 250 ml/27 x 14 cm’.

"Mean values followed by the same letter are not significantly different
(P=0.05).

“Germination percentage of seeds.

Tt Serenade A A& 5 0= ARg-Sto] T 2Q1 &}5F At
ALt Lt HA 2= A7]= o H it Gilardi 5(2008)>
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