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Abstract
Impact of Tridax procumbens leaves extracts was evaluated against moulting and development of Dysdercus similis. Different 
concentration of above selected plant were prepared by diluting them in acetone, and applied topically on the dorsal of the body of 
newly emerged vth instar nymphs. Result indicated that plant extract cause developmental abnormalties in nymphs and adult 
both. The effects on treated nymphs was found to be dose dependent. Tridax procumbens leaves extract cause mortality and 
developmental deformities in the Dysdercus similis thus indicated its potential in the 'Integrated pest management'.
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Dysdercus similis is a serius pest of cotton and distributed in 
all the region of India. It is also called as the red cotton stainer 
of the U.S. and W. Indies. (Lefray, 1990). Both nymphs as well 
as adults suck the seed sap from developing cotton bolls. This 
mode of feeding i.e., puncturing the developing flowers, buds 
or cotton bolls reduces the size; or the fruitning body may 
abort and drop to the ground. However synthetic chemical can 
control them, but it has received wide public apprehension 
because of several problems like toxic hazards to humans and 
other non target organisms, insecticides resistance, 
environment contamination and resurgence of pest species. 
Considering all these aspects, need for suitable and effective 
alternatives are in demands. Botanical insecticides have 
advantages over synthetic insecticides as they contain rapid 
biodegradability, less toxic to human and environment.These 
properties makes them suitable insecticides for organic 
agriculture. (Kayesth and Gupta, 2018).

Tridax procumbens L. belongs to the family Asteraceae, is an 
invasive perennial plant occurring mainly in tropical and 
subtropical environments, occupying pastures, meadows, 
fields, side of highways and degraded areas (Kissmann and 
Groth,1999). Phytochemical assays performed with this 
species have confirmed the presence of alkaloids, carotenoids, 
flavonoids (catechins and flavones), saponins and tannins 
(Jude et al., 2009; Agrawal and Talele, 2011). The present 
study is designed to evaluate the influence of ethanol extract of 
Tridax procumbens on the development of Dysdercus similis.

Materials and Methods
Insects Collection and Maintenance: The present 
investigations employed fifth instar nymphs of Dysdercus 
similis. Nymphs were collected from lady finger plants from 
Barkheda maafi, near Sagar Madhaya Pradesh India. insects 

were reared in wide mouth glass jars in laboratory conditions 
28±1 temperature and relative humidity of 70% ± 5% at 12 
L:12D light photoperiod. They were provided with soaked 
cotton seeds and sterilized cotton swabs soaked in distilled 
water. Newly emerged fifth instar nymphs were isolated from 
the stock culture and used for all the experimental purposes.

Plant Extraction: Leaves of the Tridax procumbens, 
collected from campus of Dr. H.S. Gour Vishwavidyalaya 
Sagar Madhaya Pradesh. Extract of Tridax procumbens was 
prepared by the 'cold extraction method' (Mariajancyrani et 
al., 2014). The leaves of plant were washed and shadow dried 
for one to two weeks. Finely chopped dried leaves were 
mixed with ethanol (five times weight to volume) in conical 
flask, and extracted for 72hrs. The mixture was filtered and 
the residue was extracted again twice. The extract was dried 
in Rotary Evaporator at 40ºC temperature and stored at 4ºC. 
The extract was dissolved in acetone (1g/ml) and 
subsequently, diluted with dilution fluid (1:9 acetone and 
distilled water) to prepare 10% stock solutions. Stock 
solution were stabilized by few drops of 0.2% Tween 80 and 
different  concentrations 5%, 3%, 1.5%, 0.7% and 0.3% of 
extract were prepared from the stock solution for 
experimental purpose.

Treatment : The fresh vth instar larvae (20hrs. after 
moulting) were divided into five groups for the treatment of 
five different doses of  extract. Each group was consisting of 
30 larvae and each larva was treated topically (Hamilton 
microsyringe) with 0.3%, 0.7%, 1.5%, 3.0% and 5% 
concentrations of plant extract. The insects were observed 24 
h after treatment for their moulting, anomalies and mortality. 
The metamorphosed insects were categorized according to 
table 1 given below. Each experiment was repeated 3-4 times. 
To calculate LC50 the probit analysis was done. The results 
were statistically analyzed using Microsoft excel. 



69

Results
The 20 hrs old fifth instar nymph, showed varying degree of 
sensitivity after moulting. Resulting individuals were grouped 
into different categories, supernumerary larva, adultoid and 
normal adult , according to their characters. It was reported that 
the treated fifth instar nymphs sometimes moulted into 
supernumerary  nymphal stage. In this stage the wings were 
represented by wing pads. Although the size of these wing pads 
was larger than the wing pads of the fifth instar nymphs, they 
were restricted to the thoracic segments. Three abdominal black 
spots, a characteristic feature of nymphal instars were also seen 
in the supernumerary instars. The abdominal spots were absent 
in the adults. Size of supernumerary nymphs was larger than 
fifth instar nymphs fig. (c).

Adult with malformed wings were also formed from the 
nymphs treated with extracts. Wings in these insects were 
irregular in shape, smaller in size and curl at the distal end fig 
(b). Some of the treated fifth instar nymphs often died during 
moulting, it was referred as incomplete moulting and death. 
The moulting nymphs failed to cast off the old cuticle. 
Developmental defect caused by plant extract were dose 
dependant. The highest larval death occurred with 5.0% dose, 
while lowest larval death with 0.3% dose of extract. The 
percentage of supernumerary and adultoid increased with 
increase in dose and maximum percentage at 1.5% but at 3% 
and 5.0% dose the number of supernumerary and adultoid 
decreased because of the bulk mortality of the larvae. In 
untreated insects no developmental anomalies were found.

Table 1: Developmental abnormalties in fifth instar nymphs of Dysdercus similis after 
treatment with Tridax procumbens leaves extract.

Concentration  
of ethanol  
extract  

%Insects Dead  
(Mean+SE)*  

%Supernumerary  
(Mean+SE)*  

%Adultoid  
(Mean+SE)*  

%Normal 
Adult 
(Mean+SE)*

Control  00  00  00  100  
0.3%

 
11.21+0.45

 
18.9+2.08

 
25.45+2.21

 
44.44+1.91

0.7%
 

22.22+0.45
 

21.46+2.0a

 
24.34+2.36

 
31.98+0.76

1.5%
 

25.22+2.02
 

28.6+2.88
 

27.13+0.61a

 
19.05+2.35

3.0%
 

60.11+1.07
 

23.81+2.0
 

10.48+0.68
 
5.6+1.64

5.0% 87.46+1.67 8.76+0.42 3.78+0.51 00

Means followed by the letter a are significantly different at p<0.01
Rest of the value significant at p<0.001
*Average of 3 replicates, 30 insects per replicates.

Fig. 1. Developmental anomalies in D. similis , after treatment with ethanol extract of Tridax procumbens on its fifth 
instar nymphs: (a) Normal adult without deformities (b) Adultoid with wing deformities (c) Supernumerary.

(a) (b)

©
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Discussion

Discussion : The present study was performed to explore 
impact of ethanol extract of Tridax procumbens leaves 
extreact  against the Dysdercus similis. Five different 
concentration were used to explore dose dependent activities 
of extract on development of Dysdercus similis. Several 
developmental anomalies were reported in many other insects 
as a sequel to plant extract treatment by many researchers. 
Previously it has been reported that the leaves and seeds of 
Thevetia neriifolia act as juvenomimetic agents and result in 
larval mortality, changed duration of ovipositional period, 
emergence of malformed adults and reduced fecundity of the 
bugs (Bai and Koshy, 2004). Many other plant extracts have 
also been tested against the fifth instar of Dysdercus 
cingulatus, (Hashim and Devi, 2003). Kodandaram et al., 
2008 observed the dose dependent effects of achook, 
imidacloprid, anonin, karanjin and econeem against 
Dysdercus koenigii. Kayesth and gupta, 2018 reported dose 
dependent effect of Lantana camara leaves extract on the 
survival, growth and development of Dysdercus koenigii. 
Similar dose dependent effect of Ocimum sanctum leaves 
extract has been reported by Pandy and Summarwar, 2015 on 
the development of Spodoptera litura larvae. It has been well 
reported that plant compounds act as a precursor of juvenile 
hormone (JH) biosynthesis (Huang et al., 2015). In insects 
these chemical may increase the JH production or may 
functions like JH mimics. It disturbs the normal process of 
development (Riddiford, 2012).

Conclusion

Plant extract with insectidal properties can be used as an 
alternative to synthetic or chemical pesticides to overcome the 
negative effect of synthetic insecticides. So plant extract 
contains variety of phytoconstituents, with different action 
like juvenomimic, insecticidal activity against Dysdercus 
similis. These phytochemical can be used as potential 
molecules in 'Integrated pest management'.
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