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Introduction 
 

Cotton mealy bug, Phenacoccus solenopsis 

Tinsley (Psuedococcidae: Hemiptera) 

invasion was earlier recorded on cotton in 

India by Dhawan et al., (1980 and 2009), 

Patel et al., (1990), Muralidharan and Badaya 

(2000). In recent times, P. solenopsis has rise 

above the status of a key and severe pest in 

the whole cotton growing areas of India and 

the yield loss of 14 per cent has been 

estimated (Anon., 2005). Besides mealy bugs 

release toxic substance causing curling and 

drying of leaves and thus drastically decrease 

kapas yield (Mani, 1989). Continual increase 

of mealy bugs on cotton and other plants has 

started threatening the economical production  

 

 

 

 

 
 

of many crops. In India, management 

strategies like use of chemicals and other 

methods of using cultural practices, 

mechanical tools, pheromones, resistant 

varieties, and biologicals have been used 

generally to alleviate all economic cotton 

pests including mealy bugs. It is evident that 

extensive use of pesticides on cotton resulted 

in 50 to 55 per cent of total pesticide 

consumption in India (Jayaraj, 1999 and 

Kairon et al., 1999). Moreover, number of 

sprays has been increased from 6-8 in 1990’s 

to 12-20 in 2000’s (Dhawan and Simwat, 

2000) which constitutes more than 25 to 40 

per cent of the total production costs. Thus, 
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Experiments were conducted to evaluate the efficacy of different kind of 

botanicals and fish oil rosin soap (FORS) against mealy bug, Phenacoccus 

solenopsis Tinsley (Psuedococcidae: Hemiptera) at laboratory and field 

condition. Results revealed that application of FORS @ 2.5 per cent, neem 

oil @ 3 per cent and NSKE @ 5 per cent were found to be the most 

effective treatments and recorded low mean population of mealy bugs viz., 

5.5, 7.5, 9.3 and 5.9, 7.4, 8.0 adults/crawlers per 5 cm apical shoot with the 

per cent reduction of 85.3, 79.8, 74.9 and 84.0, 79.8, 78.2, respectively in 

both preliminary and confirmatory field trials. FORS @ 2.5 per cent with 

increased yield of 61.4 and 68.1 per cent in both preliminary and 

confirmatory field experiments respectively compared to untreated check. 
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over dependence and indiscriminate use of 

potent and wide spectrum pesticides on cotton 

have lead to induced pesticide resistance 

(Nagata, 1982), pest resurgence (David, 1981; 

Reissig et al., 1982), environmental pollution, 

higher mammalian toxicity (Ayyangar and 

Nagasambangi, 1990), toxic effect on non-

target organisms (Tewari and 

Krishnamoorthy, 1983; Lim et al., 1986; Kao 

and Tzeg, 1990), secondary pest outbreak, 

pesticide poisoning (Singh and Dhaliwal, 

1983) and public concern on food safety, and 

interruption in ecocycles and biodiversity 

(Bellows, 2001). In this context, ecologically 

viable and economically feasible non 

chemical pest management methods can play 

a viable alternative against P. solenopsis in 

cotton ecosystem. Hence the present study 

was aimed to evaluate the botanicals and 

FORS against P. solenopsis under laboratory 

and field condition. 

 

Materials and Methods 

 

In vivo bioassay  

 

Cotton Mealy bug, Phenacoccus solenopsis 

was mass cultured on sprouted potato tubers 

using standard method (Joshi et al., 2003). 

Laboratory reared newly moulted third instar 

nymphs of P. solenopsis were collected and 

bioassays were conducted using standard leaf 

disc method (Anon., 1990). Ten solutions 

were made in distilled water. Leaf discs of 5 

cm in diametre were cut from the unsprayed 

cotton leaves, washed and dried before using. 

These leaf discs were dipped in test solutions 

for 30 s with gentle agitation, and then were 

placed on tissue paper for drying, with the 

adaxial surface facing up. After drying, they 

were placed in 5 cm plastic Petri dishes that 

contained moist filter paper at their bottom to 

avoid desiccation. Five third instar nymphs 

were placed on each leaf disc. Each treatment 

was replicated ten times including controls. 

Mortality was assessed after 24 h, 48 h and 72 

h of exposure to insecticides. Nymphs failed 

to show movements after a gentle touch were 

considered as dead insects.  

 

Field experiments 

 

A field trial was carried out at Pannikundu 

(Latitude-9’49˚ N and Longitude 79”01˚ E) 

Madurai district of Tamil Nadu with cotton 

cv. SVPR 2 in randomized block design with 

a spacing of 60 × 45 cm and 30 m
2 

plot size to 

evaluate the efficacy of botanicals against P. 

solenopsis during February 2008 to June 

2008. The treatments evaluated in the field 

trial were neem seed kernel extract (NSKE) 

5%, pungam seed kernel extract (PSKE) 5%, 

mahua seed kernel extract (MSKE) 5%, neem 

oil (NO) 3%, pungam oil (PO) 3%, mahua oil 

(MO) 3%, Fish Oil Rosin Soap (FORS) 2.5 % 

and untreated check. Two sprays were given 

at 15 days interval. Population of mealy bug 

crawlers and adults per 5 cm shoot length 

from 10 randomly selected plants on 3, 7, 10 

and 14 day after treatment was recorded after 

each spray and mean per cent reduction of 

mealy bug population due to botanicals was 

estimated. Cost benefit ratio was also worked 

out to assess the economic feasibility. The 

same experiment was repeated one more time 

in the period of October 2008 to Febraury 

2009 at same location to confirm bio-efficacy 

results of botanicals against P. solenopsis. 

 

Statistical analysis 

 

The data on numbers were transformed into 

square root values and per cent transformed 

into arc sine values before subjecting to 

statistical analysis (Gomez and Gomez, 

1984). Analysis of variance was done in 

AGRESS and AGDATA packages. Critical 

difference values were calculated at five per 

cent probability level and treatment mean 

values were compared using Duncan’s 

Multiple Range Test (DMRT) (Duncan, 

1951). 
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Results and Discussion 

 

Bio efficacy of They inflicted significantly 

varied mortality levels from 19.2 to 50.7 per 

cent 24 h after treatment; from 26.8 to 63.4 

per cent 48 h after treatment; and from 34.3 to 

94.3 per cent 72 h after treatment. Irrespective 

of the treatments, highest per cent mortality of 

P. solenopsis was observed 72 h after 

treatment than 48 and 24 h after treatment.  

 

Use of Fish oil rosin soap (FORS) @ 2.5g/l 

significantly contributed 50.7, 63.4 and 94.3 

per cent mortality 24, 48 and 72 h after 

treatment respectively, which was the 

superior treatment. This was followed by the 

application of neem oil 3% (46.6, 53.5 and 

75.7 per cent mortality 24, 48 and 72 h after 

treatment respectively); and neem seed kernel 

extract (NSKE) 5% (32.9, 42.3 and 72.9 per 

cent mortality 24, 48 and 72 h after treatment 

respectively). Bioassay of pungam oil 3% and 

pungam seed kernel extract (PSKE) 5% 

revealed that they were next best treatments. 

However, use of mahua oil 3% and mahua 

seed kernel extract (MSKE) 5% did not 

contribute much reduction of population of P. 

solenopsis (Table 1).  

Seven botanicals tested for their bioefficacy 

in the laboratory were also tested under field 

condition. Population of P. solenopsis prior to 

the use of botanicals was in a range of 27.4 to 

30.7 crawler/adults per 5 cm apical shoot. 

Mean population of P. solenopsis after two 

sprays ranged from 5.5 to 37.2 due to various 

botanicals and untreated condition. Among 

the treatments, FORS @ 25g/l registered 

highest per cent reduction over control 

(85.3% with 5.5 crawler/adults per 5 cm 

apical shoot).  

 

Neem oil 3 per cent contributed 79.8 per cent 

reduction of P. solenopsis (7.5 crawler/adults 

per 5 cm apical shoot) followed by the NSKE 

5 per cent (74.9% population reduction and 

with 9.3 crawler/adults per 5 cm apical shoot) 

and was the next best treatment. Pungam oil 

and mahua oil also resulted in 69.2 per cent 

reduction (with 11.5 crawler/adults per 5 cm 

apical shoot) and 68.8 per cent reduction 

(11.6 crawler/adults per 5 cm apical shoot). 

However, use of PSKE and MSKE registered 

63.6 (with 13.6 crawler/adults per 5 cm apical 

shoot) and 60.7 (14.6 crawler/adults per 5 cm 

apical shoot) per cent reduction of P. 

solenopsis respectively (Table 2). 

 

Table.1 In vivo evaluation of plant extracts and FORS against P. solenopsis 

 

Treatments 

Per cent mortality of crawlers and 

adults at h after treatment* 

24 h 48 h 72 h 

Neem seed kernel extract (NSKE) 5% 32.9
bc

 42.3
c
 72.9

b
 

Pungam seed kernel extract (PSKE) 5% 20.6
d
 33.8

d
 45.7

cd
 

Mahua seed kernel extract (MSKE) 5% 19.2
d
 26.8

d
 34.3

d
 

Neem oil (NO) 3% 46.6
a
 53.5

b
 75.7

b
 

Pungam oil (PO) 3% 38.4
b
 50.7

b
 58.6

c
 

Mahua oil (MO) 3% 28.8
c
 33.8

d
 38.6

d
 

FORS 25 gm/l 50.7
a
 63.4

a
 94.3

a
 

SEd± 1.90 1.94 3.42 

CD at 0.05 % 4.07 4.17 7.33 
*Mean of three replications 

Values in a column are of arc sine √ P; Where P is corrected per cent mortality; and original values are given 

In a column mean followed by same letter are not significantly different at P > 0.05 as per DMRT 
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Table.2 Field evaluation of plant extracts and FORS against P. solenopsis 

 

Treatments 

Population of mealy bug crawlers and adults per 5 cm apical shoot* 

Preliminary field trial Confirmatory field trial 

Pre-count 
Mean of after 

two sprays 

Per cent reduction 

over control* 
Pre-count 

Mean of after 

two sprays 

Per cent reduction 

over control* 

Neem seed kernel extract (NSKE) 5% 29.6 9.3
c
 74.9 31.1 8.0

b
 78.2 

Pungam seed kernel extract (PSKE) 5% 28.5 13.6
e
 63.6 31.9 12.2

cd
 66.9 

Mahua seed kernel extract (MSKE) 5% 26.0 14.6
e
 60.7 27.0 13.0

d
 64.7 

Neem oil (NO) 3% 30.7 7.5
b
 79.8 29.1 7.4

b
 79.8 

Pungam oil (PO) 3% 27.8 11.5
d
 69.2 29.2 11.5

c
 68.7 

Mahua oil (MO) 3% 28.1 11.6
d
 68.8 32.1 12.8

cd
 65.3 

 FORS 25 gm/l 27.4 5.5
a
 85.3 29.6 5.9

a
 84.0 

Untreated check 29.8 37.2
f
 - 30.0 36.8

e
 - 

SEd± 
NS 

0.08 - 
NS 

0.09 - 

CD at 0.05 % 0.18 - 0.20 - 
* Mean of three replications 

Values in column are √X+0.5 transformed values and original values are given 

In a column means followed by a common letter are not significantly different (P=0.05) 

 

Table.3 Evaluation of botanicals on yield of cotton and CBR under field condition 

 

Treatments 

Preliminary field trial Confirmatory field trial 

Yield q/ha 
Per cent increase 

over control 

Cost Benefit 

Ratio 
Yield (q/ha) 

Per cent increase 

over control 

Cost Benefit 

Ratio 

Neem seed kernel extract (NSKE) 5% 8.5 28.7 1:1.6 7.2 33.8 1:1.4 

Pungam seed kernel extract (PSKE) 5% 7.6 14.7 1:1.4 6.5 20.2 1:1.2 

Mahua seed kernel extract (MSKE) 5% 7.5 13.0 1:1.4 6.1 13.8 1:1.2 

Neem oil (NO) 3% 8.8 33.1 1:1.7 7.8 44.9 1:1.5 

Pungam oil (PO) 3% 7.7 16.2 1:1.5 6.7 24.5 1:1.3 

Mahua oil (MO) 3% 7.7 15.7 1:1.5 6.3 17.6 1:1.2 

FORS 25 gm/l 10.7 61.4 1:1.9 9.1 68.1 1:1.6 

Untreated check 6.6 - - 5.4 - - 
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Table 3 illustrates the effect of botanicals on 

the yield and cost benefit ratio. Kapas yield 

due to various treatments arrayed from 6.6 to 

10.7 q/ha. FORS treated plots registered 

highest kapas yield of 10.7 q/ha and 

registered 61.4 per cent increase over 

untreated. Application of neem oil and NSKE 

5% however, contributed kapas yield of 8.8 

and 8.5 q/ha, respectively with respectively of 

33.1 and 28.7 per cent increase over untreated 

condition. Pungam oil, mahua oil, PSKE and 

MSKE registered only lower kapas yield of 

7.7, 7.7, 7.6 and 7.5 q/ha with 16.2, 16.2, 14.7 

and 13.9 per cent increase over control. 

Highest cost benefit ratio was estimated for 

FORS use (1:1.9) followed by Neem oil 3% 

(1: 1.7); NSKE 5 per cent (1:1.6). The other 

botanicals such as Pungam oil, mahua oil, 

PSKE and MSKE contributed 1:1.5, 1:1.5, 

1:1.4 and 1:1.4 respectively. 

 

The same experiment was repeated to test 

verify the results. Table 2 shows the same 

pattern of efficacy of botanicals against P. 

solenopsis. The order of superiority of 

botanicals in minimizing the incidence of P. 

solenopsis was FORS @ 25g/l > Neem oil 3 

per cent > NSKE 5 per cent > Pungam oil 3 

per cent > PSKE 5 per cent > Mahua oil 3 per 

cent > MSKE 5 per cent with respectively of 

84.0, 79.8, 78.2, 68.7, 66.9, 65.3 and 64.7 per 

cent reduction.  

 

Kapas yield ranged from 6.1 to 9.1 q/ha due 

to treatments and untreated check with 5.4 

q/ha. The order of superiority of botanicals in 

increasing the yield was FORS @ 25g/l > 

Neem oil 3 per cent > NSKE 5 per cent > 

Pungam oil 3 per cent > PSKE 5 per cent > 

Mahua oil 3 per cent > MSKE 5 per cent with 

respectively of 1:1.6, 1:1.5, 1:1.4, 1:1.3, 1:1.2, 

1:1.2 and 1:1.2 cost benefit ratio. 

 

Present findings are in accordance with earlier 

results of Natarajan et al., (1991) who found 

that FORS 2 per cent, neem oil 0.5 per cent 

and mineral oil 2 per cent effectively 

suppressed the sap feeding insects of cotton 

when compared to synthetic insecticides. 

Similarly, Balasubramanian and Murali 

Baskaran (2000) stated that application of 

organic amendments like neem cake along 

with 75 per cent of N was found to be better 

in reducing the population of sucking pests of 

cotton. Pooja Sexena and Prabhat kumar 

(2007), evaluated the efficacy of ten herbal 

plants and the order of superiority was 

Thevetia nerifolia > Anona squamosa > 

Tephrosia vogelli > Caesalpinia crista > 

Pongamia glabra > Duranta repents > 

Tribulus terrestris > Ageratum conyzoides > 

Cleome icosandra > Uvaria neruum in 

controlling the mango mealybugs. The extract 

of T. nerifolia was most toxic to mango mealy 

bugs followed by A. squamosa, T. vogelli, C. 

crista, and P. glabra. Sprays of herbal extract 

derived from Nerium odorum and Bombax 

malabaricum (Pragat
+
) on mealy bugs 

(Maconellicoccus hirsutus) @ 1 ml/l
 
at 4 days 

interval or spray with similar dose on 

consecutive days showed significant control 

of mealy bugs on grapes and increased the 

yield (Kulkarni et al., 2007). 
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