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Introduction 
 

India is the second largest producer of onion, 

Allium cepa L. in the world after China. It is 

cultivated in an area of 10.52 lakh hectares in 

india with an annual production of about 

168.13 lakh tonnes. In Tamil Nadu it occupies 

in area of 0.37 lakh hectares with an annual 

production of 4.30 lakh tonnes during 2012-

13 (1). Among several factors that limit onion 

cultivation, insect pests stand foremost in 

reducing the yield in India and each year 

about 10 to 25 per cent of the world’s total 

production is lost due to pests attack (2). 

Young cutworm larvae, Spodoptera litura (F.) 

feed on tender foliage and grown up larva cut 

the stem at collar region. The leaf feeder, S. 

litura is a potential polyphagous pest which  

 

 

 

 
 

attack many other crops such as cotton, 

groundnut, rice, tomato, tobacco, citrus, 

cocoa, potato, rubber, castor, millets, 

sorghum, maize etc., in India and cause 

extensive economic damage (3). Synthetic 

insecticides provide dramatic effect initially, 

and hence chemical control methods are still 

in use among farmers. Earlier, conventional 

insecticides like endosulfan (4) and (5), 

malathion and hostathion (6), (7) 

chlorpyriphos, azadirachtin 1%, phosalone 

and quinalphos (8), synthetic pyrethroids and 

endosulfan alternatively with NSKE 4% (9), 

and fenvalerate, methomyl, azinphosmethyl, 

carbaryl and pyrethrin/rotenone (10) were 

reported in management of pests on onion.  
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Spodoptera litura (Noctuidae: Lepidoptera) is a notorious leaf damaging pest in 

Tamil Nadu in onion and responsible for considerable yield loss. A new biological 

insecticide spinetoram 12 SC was evaluated for effect on leaf damage due to S. 

litura on onion at field conditions during 2012 and 2013 kharif seasons. 

Spinetoram 12 SC was applied as foliar spray at 30, 36 and 45 g a.i. ha
-1

 and 

compared with emamectin benzoate 5 SG @ 11 g a.i. ha
-1

, spinosad 45 SC @ 78 g 

a.i. ha
-1

, fipronil 80 WG @ 40 g a.i. ha
-1 

and thiamethozam 25 WG @ 62.5 g a.i. 

ha
-1

. Results indicated that spinetoram 12 SC was significantly effective at 36 and 

45 g a.i. ha
-1

 when sprayed thrice at 15 days interval in minimizing leaf damages 

on onion plants and in increasing the bulb yield. All the spinetoram doses did not 

show any phytotoxic symptoms on onion plants. 
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In recent times, new insecticide molecules 

offer advantages over earlier chemistry in 

terms of greater levels of safety, better 

performance and reduced environmental 

impact. One such new insecticide molecule is 

spinetoram, has shown outstanding efficacy 

against tomato caterpillar (Spodoptera litura 

Fabricius) (11), shoot and fruit borer 

(Leucinodes orbonalis Guenee) (12), codling 

moth (Cydia pomonella L.), oriental fruit 

moth (Grapholita molesta Busck), army 

worms (Spodoptera spp), cabbage looper 

(Trichoplusia ni Hubner), thrips such as 

western flower thrips (Frankliniella 

occidentalis Pergande) and onion thrips 

(Thrips tabaci Lindeman), leaf miners 

(Liriomyzaspp), chillithrips (Scirtothrips 

dorsalis Hood), fruit borer (H. armigera) and 

many other pests (13). However, there are no 

reports on field evaluation of spinetoram 12 

SC against leaf damage due to S. litura on 

onion. Therefore, this study was undertaken 

with the objectives to investigate field toxicity 

of spinetoram 12 SC and other insecticides 

against leaf damage due to S. litura on onion 

during 2012 and 2013 kharif seasons. 

 

Materials and Methods 

 

Field evaluation of spinetoram 12 SC 

against leaf damage due to S. litura on 

onion 

 

Two field experiments with onion (cv. CO1) 

were laid out to evaluate the effect of 

spinetoram 12 SC against leaf feeder, S. litura 

on onion plants. The plot size plot size of 5 X 

5 m which occupied 555 number of onion 

plants TNAU recommended agronomic 

practices were followed to maintain healthy 

onion plants throughout experimental period. 

Spinetoram 12 SC was assessed at 30 g 

a.i./ha, 36 g a.i./ha and 45 g a.i./ha and 

compared with emamectin benzoate 5 SG @ 

11g a.i/ha, spinosad 45 SC @ 78 g a.i/ha, 

fipronil 80 WG @ 40 g a.i/ha, thiamethoxam 

25 WG @ 62.5 g a.i/ha and untreated check 

(water spray) against leaf damage due to leaf 

feeder, S. litura. There were three applications 

at 20 days interval based on ETL of target 

pests. Thorough coverage of plants (to a run 

off point) with the spray fluid of 500 l/ha was 

ensured by using high volume knapsack 

sprayer with hydraulic cone nozzle. 

Observations on the total number of healthy 

leaf and damaged leaf from 10 randomly 

selected plants per plot were recorded at one 

day before and on 1, 3, 7 and 10 days after 

treatment (DAT) after each spray. Marketable 

bulb yield was recorded after harvests and the 

bulb yield was represented as quintal/ha. Data 

obtained were subjected to analysis of 

variance (ANOVA) after transformation (arc 

sine for per cent data and square root for 

population data) of data as per the procedure 

suggested by (14) and original values are 

given in Tables. The observations on 

phytotoxicity symptoms (leaf injury, wilting, 

vein clearing, necrosis, epinasty and 

hyponasty) were recorded on 7
th

 day after 

each spray by using visual scoring system. 

 

Results and Discussion 

 

Field evaluation of spinetoram 12 SC 

against leaf damage S. litura on onion 

 

Leaf damage due to cutworm ranged from 

11.9 to 15.8 per cent per ten plants during first 

season before imposing treatments and 

crossed the economic threshold level (ETL) 

(Table 1). Mean data revealed that leaf 

damage by cutworm varied from 4.4 to 24.3 

per cent per tent plants due to treatments. 

Significant effect was achieved due to 

spinetoram 12 SC 45 g (4.4%/ten plants with 

81.8 per cent reduction). This was on par with 

spinetoram 12 SC 36 g (4.7%/ten plants with 

80.6 per cent reduction). Spinosad 45 SC at 

78 g a.i./ha (6.6%/ten plants with 72.8% 

reduction respectively) was the next best 

treatment. Spinetoram 12 SC 30 g a.i./ha and 
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fipronil 80 WG at 40 g a.i./ha achieved same 

level of per cent reduction 7.4 leaf damage 

per ten plants (69.5% reduction respectively). 

Emamectin benzoate 5 SG at 11 g a.i./ha and 

thiamethoxam 25 WG at 62.5 g a.i./ha 

registered 8.2 (66.2% reduction respectively) 

and 10.0 (58.8% reduction respectively) per 

cent mean leaf damage per ten plants 

respectively as against 24.3 per cent mean 

leaf damage per ten plants in untreated 

control. 

 

Data pertaining to leaf damage due to S. litura 

during second season for 1, 3, 7 and 10 DAT 

after three sprays presented in table 1 

indicated that mean per cent leaf damage 

observations of 1, 3, 7 and 10 DAT ranged 

from 4.3 to 22.0 per ten plants due to 

treatments. Mean per cent leaf damage 

inferred that spinetoram 12 SC 45 and 36 g 

a.i./ha were significantly effective in 

minimizing leaf damage to 4.3 and 4.8 per 

cent per ten plants and registered 80.4 and 

78.1 per cent reduction followed by spinosad 

45 SC at 78 g a.i./ha (5.5%/ten plants and 

75.0% reduction).  

 

Spinetoram 12 SC 30 g a.i./ha (6.2%/ten 

plants and 71.8% reduction), fipronil 80 WG 

at 40 g a.i./ha (6.9%/ten plants and 68.6% 

reduction), emamectin benzoate 5 SG at 11 g 

a.i./ha (7.4%/ten plants and 66.3% reduction) 

and thiamethoxam 25 WG at 62.5 g a.i./ha 

(8.0%/ten plants and 63.6% reduction) 

however were also moderately effective in 

minimizing leaf damage. 

 

The present result are in corroboration with 

the findings of (15) spinetoram 12 SC at 60 g 

a.i/ha was highly effective in checking the 

larval population of S. litura during both the 

years in soybean. The most effective 

insecticides for army worm (Spodoptera spp) 

control were spinetoram, spinosad and 

indoxacarb; the next most effective 

insecticides were novaluron and 

metaflumizone; and least effective were 

pyridalyl (16). (17) spinosad, indoxacarb and 

pyridalyl significantly reduced beet 

armyworm (S. exigua) compared to the 

control. Similar results of effectiveness of 

spinosad against S. exigua in cotton have been 

documented (18). 

 

Effect of spinetoram 12 SC on bulb yield  

 

Data on marketable bulb yield ranged from 

11.5 to 18.1 t/ha in first season experiment 

respectively due to all treatments. There was 

significant difference due to spinetoram 12 

SC applications. Highest bulb yield was 

recorded due to spinetoram 12 SC 45 g a.i./ha 

(18. 1 t/ha) and this was followed by 

spinetoram 12 SC 36 g a.i./ha (17.5 t/ha). 

Spinetoram 12 SC 30 g a.i./ha, spinosad 45 

SC at 78 g a.i./ha, fipronil 80 WG at 40 g 

a.i./ha and emamectin benzoate 5 SG 11 g 

a.i./ha were the next best treatments, which 

contributed higher yield of 17.0, 16.7, 15.3 

and 15.6 t/ha respectively. However, 

thiamethoxam 25 WG at 62.5 g a.i./ha 

registered lowest bulb yield of 15.0 t/ha 

compared to untreated plot which recorded 

11.5 t/ha bulb yield (Table 1). 

 

Onion bulb yield ranged from 11.8 to 18.5 

t/ha during second season due to treatments. 

There was significant difference due to 

spinetoram 12 SC applications. The highest 

bulb yield was recorded due to spinetoram 12 

SC 45 g a.i./ha (18.5 q/ha) and spinetoram 12 

SC 36 g a.i./ha (18.2 q/ha). They were 

followed by spinetoram 12 SC 30 g a.i./ha 

and spinosad 45 SC at 78 g a.i./ha, which 

contributed moderate yield of 17.9, 17.2 q/ha 

respectively. Fipronil 80 WG at 40 g a.i./ha 

(16.1 q/ha) was the next best treatment. 

However, emamectin benzoate 5 SG at 11 g 

a.i./ha and thiamethoxam 25 WG at 62.5 g 

a.i./ha registered lower bulb yield of 16.1 and 

15.2 q/ha compared to untreated plot which 

recorded 9.1 q/ha bulb yield (Table 1). 
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Table.1 Effect of spinetoram 12 SC against leaf damage by cutworms (S. litura and S. exigua) on onion (2012 and 2013 seasons) 

 

Treatments and doses (g a.i. /ha) 

Per cent leaf damage/ten plants on days after treatment 

I season (Sep 2012 – Dec 2012) II season (Jan 2013 – Apr 2013) 

Pre count 

Over 

all 

Mean 

Per cent 

reduction 

over control 

 

Yield 

(t/ha) 
Pre 

count 

Over all 

Mean 

Per cent 

reduction 

over control 

 

Yield 

(t/ha)  

Spinetoram 12 SC 30 g a.i./ha 13.4 7.4
c
 69.5 17.0

bc
 14.9 6.2

d
 71.8 17.9

ab
 

Spinetoram 12 SC 36 g a.i./ha 15.8 4.7
a
 80.6 17.5

b
 15.8 4.8

b
 78.1 18.2

a
 

Spinetoram 12 SC 45 g a.i./ha 11.9 4.4
a
 81.8 18.1

a
 14.8 4.3

a
 80.4 18.5

a
 

Emamectin benzoate 5 SG 11 g 

a.i./ha 
13.1 8.2

d
 66.2 15.6

d
 14.9 7.4

f
 66.3 16.1

c
 

Spinosad 45 SC 78 g a.i./ha 13.1 6.6
b
 72.8 16.7

c
 14.7 5.5

c
 75.0 17.2

b
 

Fipronil 80 WG 40 g a.i./ha 13.4 7.4
c
 69.5 15.3

de
 14.5 6.9

e
 68.6 16.1

c
 

Thiamethozam 25 WG 62.5 g 

a.i./ha 
13.6 10.0

e
 58.8 15.0

e
 15.1 8.0

g
 63.6 15.2

d
 

Untreated check 14.0 24.3
f
  11.5

f
 14.4 22.0

h
  11.8

e
 

CD (0.05%) - 0.33  0.55 - 0.36  0.70 

SEd - 0.15  0.25 - 0.17  0.32 

Data are mean values of three replications 

Figures were transformed by arc sine transformation and the original values are given 

Means within columns lacking common lower case superscript are significantly different (P<0.05) 
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These results are corroborating with the 

findings of (19) maximum okra fruit yield in 

spinosad (84 g a.i/ha) treated plots. (20) and 

(21) effectiveness of spinosad in reducing the 

fruit infestation and increasing good 

marketable fruit yield on brinjal. spinosad 45 

SC at 0.1% was the most effective in reducing 

the shoot and fruit borer on okra and realized 

the maximum yield of 84.78 q/ha (23). (24) 

spinosad 45 SC recorded lowest mean shoot 

infestation (13.7%), lowest population of 

whiteflies (6.70/3 leaves), leaf hoppers 

(5.63/3 leaves) and highest fruit yield (153. 23 

q ha
-1)

 on brinjal. Spinosad 50 g a.i/ha 

recorded the highest protection over control in 

shoot and fruit infestation and highest fruit 

yield in brinjal (25). 

 

The overall results on incidence of 

Spodoptera litura damage and fruit yield 

revealed that spinetoram 12 SC 45 g a.i/ha 

and spinetoram 12 SC 36 g a.i/ha were found 

to be highly effective against Spodoptera 

litura and also recorded with the highest fruit 

yields. 
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