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ABSTRACT 

The present investigation aims to assess the cytogenetic effect of PONNEEM, a newly prepared botanical 

pesticide against the fourth instar larvae of Spodoptera litura Fab. PONNEEM exhibited spectacular 

changes in the morphological structure of chromosome of S. litura at 10 ppm concentration. The various 

karyomorphological changes namely metaphase plates showing clumping of chromosome, dots 

chromosome, endo reduplication, ploidy and deletion of chromosome were observed. This is the first 

report on the cytogenetic effect of PONNEEM against fourth instar larvae of S. litura. The severe damage 

on chromosome of S. litura was noticed due to the synergistic effect PONNEEM consisting of pongam 

and neem oils. So, this effective botanical pesticide which is safe and eco-friendly can be used as an 

alternative to chemical pesticides to control lepidopteran pests. 
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             INTRODUCTION 

Karanjin which is the active principle obtained 

from the plant Karanj or Pungam tree.
[1]

 More than 

19 biologically active components have been 

identified from this plant. Karanj is reported to be 

effective in controlling insect pests of stored 

grains, field 
[2]

 and plantation crops. It acts as 

oviposition deterrent or antifeedant or insecticide 
[3]

 against insect pests 
[4]

. Neem tree is a versatile 

tree containing large number of chemicals and 

biologically active compounds. At present more 

than 100 triterpenoids and a few non-isoprenoid 

constituents like phenolics, carbohydrates and 

proteins and sulphur compounds have been 

isolated from neem tree. Azadirachtin A was the 

first member isolated by Butterworth and Morgan 
[5]

 from neem seeds showing the antifeedant and 

insect growth inhibitor effects on Schistoereca 

greagaria. Due to the presence of bitterness in 

different parts of neem tree, it has emerged as an 

important source as well as an alternative for the 

synthetic insecticides. It is known for its diverse 

effects like repellency, feeding deterrencey, 

oviposition deterrencey and growth inhibitory 

action on insect pests.
[6]

 The combination of 

pungam and neem oils (1:1 ratio) was named as 

'PONNEEM'. PONNEEM was patented (Indian 

Patent No. 204381) by the Entomology Research 

Institute, Loyola College, Chennai, Tamil Nadu, 

India) because of higher bioactivities against field 

insect pests 
[7]

. 

This present investigation was aimed at finding 

the impact of 'PONNEEM' on the chromosomes of 

Spodoptera litura which is a polyphagous insect 

pest 
[8]

 damaging more than 120 plant species.  

 

 

 

 

 



Maria Packiam S. et al CYTOGENETIC EFFECT OF PHYTOPESTICIDE AGAINST  LEPIDOPTERAN PESTS 

 

  Int  J  Cur  Res  Rev,  Sept  2012 / Vol  04 (18) ,  

Page 55 
 

  

METHODOLOGY 

Insect Rearing 

Egg masses of Spodoptera litura were collected 

from groundnut field at Vellavedu village near 

Poonamallee, Chennai. The eggs were surface 

sterilized with 0.02% sodium hypochlorite 

solution, dried and allowed to hatch. After 

hatching the neonate larvae were reared on castor 

leaves till pre pupal stage and sterilized soil was 

provided for pupation. The pupae were collected 

from the soil and kept in oviposition chambers (40 

x 25 x 25 cm). After adult emergence, cotton 

soaked with 10% (w/v) sugar solution with 

multivitamin drops was provided for adult moths 

to increase the rate of fecundity. Petioles of fresh 

castor leaves inserted in conical flask containing 

water (to avoid early drying of the leaves) were 

provided for egg laying. After egg laying, the egg 

masses were collected from the leaves and surface 

sterilized with 0.02% sodium hypochlorite 

solution, dried and allowed to hatch. The fourth 

instar larvae reared in the laboratory were used for 

the present study. 

Preparation of PONNEEM 

Pongum and neem oils were taken at 1:1 ratio in a 

stainless steel vessel with a stirrer and were stirred 

at 120 rpm for 10 minutes. Then 8% emulsifier 

and 1% stabilizer were added to the oils and again 

it was stirred at 120 rpm for 10 minutes. At last 

0.123% Azadirachtin and 2% isopropyl alcohol 

were added and again it was mixed thoroughly by 

using a stirrer at 120 rpm for 10 minutes. Then 

PONNEEM was obtained 
[9,10]

.  

Chromosomal Analysis 

The larval sex organs (ovary and testes) of 10 

ppm PONNEEM treated and control larvae of S. 

litura were dissected out in 0.001% Colchicine 

solution and were left in the same solution for 

2.5 hours and then they were transferred to 

hypotonic solution (0.45% sodium citrate 

solution). After 30 minutes, it was replaced by 

fresh hypotonic solution and kept at room 

temperature for 30 minutes. At the end of 30 

minutes, the tissue was transferred to a clean 

dry slide and a drop of acetic acid: methanol 

(1:3) mixture was added and squashed for a 

minute. Then the slides were freezed on dry ice 

for 2-3 minutes, thawed and kept in glacial 

acetic acid for 30 seconds and subsequently air 

dried for 45 minutes. The air dried slides were 

stained in Giemsa, diluted 30 times in 

Sorrenson’s phosphate buffer having pH 6.8, for 

15 minutes at room temperature and then excess 

stain was de-stained in double distilled water 

and then the slides were air dried. The air dried 

slides were observed on the next day (Murakami 

and Imai, 1974)
[11]

. The various chromosomal 

aberrations in treated larvae of S. litura were 

observed under the microscope. 

 

RESULTS 

Damage on chromosome of S. litura 

Effect of PONNEEM at 10 ppm concentration 

against larvae of S. litura was apparent in view of 

its cytogenetic effects. Fourth instar larvae 

exposed to such concentration were screened for 

chromosomal aberrations. Results clearly revealed 

that PONNEEM had significant effect in altering 

the genetic constitution of the target insect pest 

carrying reduction in the growth of larvae when 

compared to the untreated larvae (Figure 1).  
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Figure 1: Impact of PONNEEM on the growth of S. litura 

 

Chromosomal aberrations like clumping of 

chromosome (Figure 2: A), condensation into dots 

(Figure 2 : B) were seen. Many metaphase plates 

showed chromosomal variation in number, though 

they had distinct morphology (Figure 2: C & D). 

Ploidy was the common phenomenon observed in 

all the experimental larvae (Figure 2: F).    

 

DISCUSSION 

Fourth instar larvae exposed to such concentration 

of phytopesticidal formulation have been screened 

for chromosomal aberrations. Several damages on 

chromosomes of S. litura were observed at 10 

ppm concentration of PONNEEM. Chromosomal 

aberrations like clumping of chromosome, 

condensation into dots were seen. Many 

metaphase plates showed chromosomal variation 

in number, though they had distinct morphology. 

The present finding coincides with the findings of 

Maheswaran and Ignacimuthu 
[12]

 who noticed that 

PONNEEM showed remarkable ovicidal activity 

of against human vector mosquitoes Aedes  

aegypti and Aedes albopictus. Similarly Packiam 

and Ignacimuthu 
[15]

 noticed that PONNEEM 

treated larvae of S. litura had reduced egg 

hatchability when they emerged into adults. In the 

present investigation, PONNEEM exhibited the 

damage on chromosome of S. litura because of 

the synergistic effect of active compounds like 

azadirachtin (Fig. 3) and karanjin (Fig. 4). In an 

earlier report, neem oil based formulation of 

active fraction of ethyl acetate extract of 

Hydnocarpus alpine showed antifeedant activity 

against S. litura 
[16]

. Pavunraj et al., 
[17]

 reported 

that effective fraction from Melochia corchorifolia 

with 1:1 ratio of neem and pongam showed 

antifeedant activity against four lepidopteran 

pests.  

 

CONCLUSION 

PONNEEM produced high damage on the 

chromosome of S. litura. It was highly toxic to 

lipodopteran insect pests in which internal cells 

were damaged, Its normal growth was arrested due 

to its synergistic activity. This is the first report on 

the cytogenetic effect of PONNEEM against S. 

litura. This effective phytopesticidal formulation 

can be a safe and alternate to chemical pesticides. 

This is also good for integrated pest management 

programme in agriculture. 
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 Figure 2: Chromosomal aberrations on S. litura due to PONNEEM treatment (2000 x) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A. Metaphase plates showing clumping of chromosome 

B. Photomicrograph showing dots chromosome, endo reduplication and 

ploidy nature 

C. Metaphase plate showing rods and dots like chromosomes. Arrow 

indicates deletion of chromosome. Encircled chromosome indicates 

attachment of a fragment (addition of chromosome) 

D. Metaphase plate showing rods and dots like chromosomes. Arrow 

indicates deletion of chromosome. Encircled chromosome indicates 

attachment of a fragment (addition of chromosome) 

E. Ploidy Chromosomes with distinct morphology 
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Figure. 3. Structure of Azadirachtin 
[13]

 

 

 

 

 

 

 

 

Figure 4. Structure of Karajin
[14]

 


