
 www.wjpr.net                                  Vol 4, Issue 3, 2015.                                                              

 

1610 

Shanmugapriyan et al.                                       World Journal of Pharmaceutical Research 

 

 

GROWTH INHIBITORY EFFECTS OF NEEM ON THE  

PHYTOPHAGOUS PEST HENOSEPILACHNA 

VIGINTIOCTOPUNCTATA (Fab.) ON BITTERGOURD 

 

R. Shanmugapriyan
1
* and Jaiby Cyriac

2
 

  
1
Lucine Agro Tech India Pvt. Ltd., Coimbatore, Tamilnadu, India. 

2
Department of Biology, Nirmala college, Muvattupuzha, Ernakulam District, Kerala. 

 

1. ABSTRACT 

Azadirachta indica (A.Juss) plant extracts were tested for their growth 

inhibitory effects on the phytophagous pest Henosepilachna 

vigintioctopunctata (Fab.) on bittergourd. In this research neem oil and 

extracts of neem cake, seed kernel, seed coat and bark powder were 

evaluated. Fed with leaves of bittergourd treated with neem oil 0.25 to 

2.5% resulted 90.0% inhibition on adult emergence, 70.0% of pupal 

mortality and 20.0% of adults with deformities. 2.5% concentration of 

neem seed kernel extract inhibited the adult emergence upto 56.6%. 

The growth inhibitory effect of neem cake extract at 0.25 to 2.5% 

concentration  was  10.0 to 46.6%.  Bio-efficacy  of  neem  oil on adult   

emergence is followed by extracts of neem seed kernel, neem cake, neem bark powder and 

neem seed coat. Extracts of neem bark powder and seed coat were moderately effective on 

the growth of epilachna beetle. Neem seed coat and bark powder extracts at 2.5% 

concentration inhibited the adult emergence upto 30.0 and 36.6%. The growth inhibitory 

effect of neem extracts on adult emergence is directly proportional to the increase of 

concentration. All the tested neem extracts affected the normal adult emergence by showing 

morphological deformities in the wings and the shape of the insect. Because of these versatile 

biological impacts, cost effectiveness and the bio-degradable nature, neem derivatives are 

suitable component for the bitter gourd IPM schedule.   
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2. INTRODUCTION 

The bitter gourd, Momordica charantia is a popular vegetable in South Indian food. Its pods 

are rich source of phytonutrients like dietary fibre, minerals vitamins and antioxidents. The 

well known health benefit of bitter gourd is the ability to lower blood glucose in diabetics. 

Henosepilachna vigintioctopunctata (Fab.) is one of the economically important pest on 

bittergourd. It is a polyphagous pest which shows its presence on cucurbitaceous and 

solanaceous crops. It is highly destructive at both, adult and larval stages which feed on the 

leaves, flowers and fruits by scraping the chlorophyll content and cause a big yield loss 

(Imura and Ninomiya, 1978; Srivastava and Butani, 1998; Ghosh and Senapati, 2001). The 

larvae confine their attack to the lower surface while adult beetles usually feed on the upper 

surface of the leaves (Prodhan et. al., 1990; Khan et. al., 2000). Management of this pest 

using synthetic chemicals has failed because of resistance to insecticides, pest resurgence, 

environmental contamination and persistent toxicity on produce. Plant derived pesticides are 

desirable alternatives to the synthetic chemicals using in an agricultural ecosystem to combat 

the negative impact on environment and non - target organisms. They are biodegradable and 

safe to the beneficial organisms. It has been used for at least two millennia, when plant 

derived insecticides were considered important products for pest management in Ancient 

China (Long et. al., 2006), Egypt, Greece and India (Isman, 2006).  Botanical insecticides 

were predominantly used, before the discovery of organochlorated and organophosphorated 

insecticides in European countries (Isman, 1997). Plant products exhibit insectistatic effect on 

insects through inhibition on development and behaviour (Celis et. al., 2008). The 

insectistatic effect of plant extracts was repellent (Viglianco et. al., 2006), anti-feeding 

activity (Eriksson et. al., 2008), growth regulation (Wheeler, 2001), feeding deterrents (Koul, 

2004), and oviposition deterrents (Banchio et. al., 2003). About 2000 plant species posses 

pest control properties (Ahmed, 1984). Among them, use of neem Azadirachta indica A. Juss 

(Meliacea) as an insecticide is the most widespread and widely researched. Its insecticidal 

effect is known to work in various ways, like antifeedant, repellent, growth inhibitor, 

ovipositional deterrent, impaired reproductive ability, etc. (Schmutterer, 1995). Azadirachtin 

inhibits the growth, affects survival and causes anatomical abnormalities in several species of 

insects (Martinez and Emden, 1999; Mordue et. al., 2000). According to Isman (1999), 

azadirachtin from neem is the effective naturally available biodegradable insect growth 

regulator which rapidly metabolizes in the environment. A research was conducted to 

elucidate the growth inhibitory effects of neem derivatives on the phytophagous pest H. 

vigintioctopunctata (Fab.). 
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3. MATERIALS AND METHODS 

The egg masses of H. vigintioctopunctata (Fab.) collected from the field and incubated at 

room temperature 28±2ºC. After the young ones hatched, they were transferred into plastic 

basins (40.0 cm X 8.8 cm) at the rate of twenty five larvae per basin. Mouth of the basin is 

covered with mosquito net and tied with elastic bands. Every day, the containers were 

cleaned and provided with fresh bittergourd leaves. Studies were undertaken using the larvae 

reared from such stock culture. To evaluate the growth inhibitory effect, ten prestarved fourth 

instar larvae were fed with leaves treated with neem oil, extracts of neem cake, seed kernel, 

seed coat and bark powder at 0.025, 0.5, 1.5 and 2.5 percent and thiamethoxam at 0.025 

percent, quinalphos, chlorpyriphos and dimethoate at 0.05 percent concentration. Each 

treatment replicated thrice. The observations were made on pupal mortality, adult 

malformation and normal adults. The data were statistically analyzed with the help of SPSS 

computerized software (version 20) for Duncan’s multiple range test (DMRT) at the 5% 

level. 

 

4. RESULTS AND DISCUSSIONS 

Fed with leaves, treated with neem oil 0.25, 0.5, 1.5 and 2.5 percent, the pupation of fourth 

larval instars of H. vigintioctopunctata results in the pupal mortality from 3.3 to 70.0 percent, 

malformed adults from 16.6 to 26.6 percent and total inhibition of 20.0 to 90.0 percent (Table 

- 1). This corroborates with the findings of Patnaik et. al., (1987 a). When the larvae of 

Arthalia lugens were fed with leaves treated with neem oil in the concentration range of 0.1 

to 3.0 percent, the percentage of adult emergence ranged from 66.7 to 0.0 percent. Wilps et al 

(1993) observed 15.0 and 39.0 percent of malformation when the larvae of Schistocerca 

gregaria were treated with pure neem oil 0.04 and enriched neem oil 0.2 percent. Moreover 

Ramamurthy and Venugopal (1997) also noted the percentage of adult emergence varied 

from 8.65 to 1.91 percent, when Sitotroga ceralella was treated with neem oil 1.0, 2.0 and 3.0 

percent. The adult emergence effect of neem oil is also studied by Ahmed et. al., (1999) on 

Callosobruchus chinensis, Chakraborti and Chatterjee (1999) on Dactynotus carthami and 

Gajmer et al (2001) on Earias vittella. Soosaimanickam Maria Packiam et. al., (2014) found 

the growth inhibitory effects of neem oil, nimbicidine and commercial neem product 

(Ponneem) against Helicoverpa armigera. 

 

The percentage of pupal mortality ranges from 3.0 to 33.3 percent, inhibition on adult 

emergence from 10.0 to 46.6 percent, and normal adult emergence from 90.0 to 53.3 percent 
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in the pupation of H. vigintioctopunctata, when fourth larval instars were fed with leaves 

treated with neem cake extract in 0.25, 0.5, 1.5 and 2.5 percent concentrations. The same 

effect is also observed by Nelson et. al., (1993), when the larvae of white backed plant 

hopper were fed with leaves treated with neem cake extract 5.0 percent concentration, 

recorded 53.3 percent adult emergence. 

 

Fed with leaves, treated with neem seed kernel extract 0.25, 0.5, 1.5 and 2.5 percent, the 

pupation of fourth larval instars of epilahna beetle results in the pupal mortality, adult 

malformation and total inhibition ranges from 0.0 to 36.6, 13.3 to 23.3 and 13.3 to 56.6 

percent, respectively. The inhibitory effect of the adult emergence of neem seed kernel 

extract was also studied by Savitri and Subbarao (1976). They observed the adult emergence 

of 4.68 to 0.71 %, 3.03 to 0.71 % and 12.4 to 0.0 %, when they treated against Rhizopertha 

dominica, Sitophilus oryzae and Sitotroga cerealella. In the present research, emergence of 

adults with malformed wings and shape was observed (Figure - 1). This is in accordance with 

the earlier findings of Schmutterer (1990). He found adults of Epilachna varivestis with 

malformed wings when treated the larvae with neem seed kernel extract. The effect of neem 

seed kernel extract on adult emergence is also noted on Spodoptera litura (Gujar and 

Mehrotra, 1983), Spodoptera litura (Badge et. al, 1999), Heliothis armigera (Mahapatro and 

Padmaja, 2000) and Helicoverpa armigera (Morale et. al., 2000). Doses of more than 500 

ppm of the neem seed kernel extract in the diet caused 100 % larval mortality in Anticarsia 

gemmatalis, whereas lower doses reduced food intake and reproductive capacity and 

increased production of pupae with morphological deformities (Almedia et. al., 2014). Radha 

(2013) recorded reduction in adult emergence of Aphis craviccora while treating with neem 

seed kernel extract at 6.0% concentration. In the present study the toxicity of neem seed 

kernel extract increases significantly with the increase in its concentration. This corroborate 

with the earlier findings of Syeda Azra Tariq et. al., (2013). They found that insect growth 

inhibition effect of neem seed powder was increased by increasing the dose against Tribolium 

castaneum. 

 

The percentage pupal mortality, adult malformation and total inhibition of adult emergence 

ranged from 0.0 to 16.6 percent, 3.3 to 13.3 percent and 3.3 to 30.0 percent, when fourth 

larval instars were fed with leaves treated with neem seed coat extract 0.25, 0.5, 1.5 and 2.5 

percent. Prabhu and Singh (1993) also observed the effect of neem seed coat extract 0.25, 0.5 

and 1.0 percent on the adult emergence of Spodoptera litura. Pathak and Tiwari (2010) found 
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complete arrest of the adult emergence of Corcyra cephalonica, when treated with 3.0 % 

neem leaf extract along with 5.0% yeast. 

 

The percentage effect of neem bark powder extract was very low when compared to neem oil, 

neem seed kernel and cake extract. In the present investigation, it was observed that as the 

concentration of neem derivatives increases the percentage inhibition on adult emergence 

also increases. This is in accordance with the findings of Patnaik et. al., (1987 b) on Arthalia 

lugens. They found an increased inhibitory effect on adult emergence with an increase in the 

concentration of neem oil from 0.1 to 3.0 percent. Similar findings were done by Prabhu and 

Singh (1993) on Spodoptera litura and Gupta et. al., (1998) Helicoverpa armigera. Misbah 

Rashid and Aftab Ahmad (2013) reported that larvae of Culex pipiens fatigans did not enter 

into pupation and resulted in complete cessation of adult emergence when treated with 20 % 

neem leaf extract. 

 

Thiamethoxam at 0.025% concentration showed significant reduction in adult emergence. It 

caused 86.6% of inhibition on adult emergence. In the present study synthetic chemicals 

offered strong pupicidal effect. The inhibitory effect on adult emergence of thiamethoxam is 

followed by quinalphos, dimethoate and chloripyriphos at 0.05 % concentration. 

Development of malformed insects was almost nil when treated with synthetic chemical 

insecticides.    

       

Table - 1. Effect of neem derivatives on the growth of Henosepilachna 

vigintioctopunctata (Fab.) 

Treatments (%) 
Pupal Mortality 

(%) 

Malformed 

Adults (%) 

Normal Adults 

(%) 

Total 

Inhibition (%) 

Neem oil 0.25 
3.3333 

(6.1450)hi 

16.6666 

(23.8550)ab 

80.0000 

(63.9296)d-g 

20.0000 

(26.0702)d-g 

Neem oil 0.5 
10.0000 

(18.4381)gh 

26.6666 

(30.9955)a 

63.3333 

(52.7753)e-h 

36.6666 

(37.2245)c-f 

Neem oil 1.5 
30.0000 

(33.0024)c-f 

23.3333 

(28.7803)a 

46.6666 

(42.7846)hij 

53.3333 

(47.0068)bc 

Neem oil 2.5 
70.0000 

(56.9974)b 

20.0000 

(26.0702)a 

10.0000 

(18.4381)k 

90.0000 

(71.5681)a 

Neem Cake Extract 0.25 
3.3333 

(6.1450)hi 

6.6666 

(12.2899)b-e 

90.0000 

(74.9999)a-d 

10.0000 

(15.0000)g-j 

Neem Cake Extract 0.5 
13.3333 

(21.1449)efg 

10.0000 

(18.4381)a-d 

76.6666 

(61.2195)d-g 

23.3333 

(28.7803)d-g 

Neem Cake Extract 1.5 
16.6666 

(23.8550)d-g 

16.6666 

(23.8550)ab 

66.6666 

(54.9905)e-h 

33.3333 

(34.9252)c-f 
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Neem Cake Extract 2.5 
33.3333 

(35.2177)cde 

13.3333 

(21.1449)abc 

53.3333 

(47.0068)ghi 

46.6666 

(42.7846)cd 

Neem Seed Kernel Extract 

0.25 

0.0000 

(0.1910)i 

13.3333 

(21.1449)abc 

86.6666 

(68.8549)b-e 

13.3333 

(21.1449)f-i 

Neem Seed Kernel Extract 

0.5 

13.3333 

(21.1449)efg 

16.6666 

(19.9253)abc 

70.0000 

(57.7006)e-h 

30.0000 

(32.2992)c-f 

Neem Seed Kernel Extract 

1.5 

16.6666 

(19.9253)fgh 

23.3333 

(28.2855)a 

60.0000 

(50.8524)fgh 

40.0000 

(39.0633)cde 

Neem Seed Kernel Extract 

2.5 

36.6666 

(37.2245)cd 

20.0000 

(26.0702)a 

43.3333 

(40.8618)hij 

56.6666 

(48.8456)bc 

Neem Seed Coat Extract 

0.25 

0.0000 

(0.1910)i 

3.3333 

(6.1450)de 

96.6666 

(83.8550)ab 

3.3333 

(6.1450)ij 

Neem Seed Coat Extract 

0.5 

0.0000 

(0.1910)i 

6.6666 

(8.8550)cde 

93.3333 

(81.1449)abc 

6.6666 

(8.8550)hij 

Neem Seed Coat Extract 

1.5 

10.0000 

(15.0000)gh 

10.0000 

918.4381)a-d 

80.0000 

(63.9296)d-g 

20.0000 

(26.0702)d-g 

Neem Seed Coat Extract 

2.5 

16.6666 

(23.8550)d-g 

13.3333 

(21.1449)abc 

70.0000 

(56.9974)e-h 

30.0000 

(33.0024)c-f 

Neem Bark Powder Extract 

0.25 

3.3333 

(6.1450)hi 

3.3333 

(6.1450)de 

93.3333 

(77.7099)a-d 

6.6666 

(12.2899)g-j 

Neem Bark Powder Extract 

0.5 

13.3333 

(12.2899)ghi 

10.0000 

(18.4381)a-d 

83.3333 

(66.1448)c-f 

16.6666 

(23.8550)e-h 

Neem Bark Powder Extract 

1.5 

10.0000 

(18.4381)gh 

13.3333 

(21.1449)abc 

76.6666 

(61.2195)d-g 

23.3333 

(28.7803)d-g 

Neem Bark Powder Extract 

2.5 

20.0000 

(26.5674)c-g 

16.6666 

(23.8550)ab 

63.3333 

(52.7753)e-h 

36.6666 

(37.2245)c-f 

Thiamethoxam @ 0.025 
86.6666 

(72.2899)a 

0.0000 

(0.1910)e 

13.3333 

(17.7100)k 

86.6666 

(72.2899)a 

Quinalphos @ 0.05 
73.3333 

(59.2127)b 

3.3333 

(6.1450)de 

23.3333 

(28.0771)jk 

76.6666 

(61.9227)ab 

Chlorpyriphos @ 0.05 
40.0000 

(39.1474)c 

0.0000 

(0.1910)e 

60.0000 

(50.8524)fgh 

40.0000 

(39.1474)cde 

Dimethoate @ 0.05 
73.0000 

(59.2127)b 

0.0000 

(0.1910)e 

26.6666 

(30.7871)ijk 

73.3333 

(59.2127)ab 

Control 
0.0000 

(0.1910)i 

0.0000 

(0.1910)e 

100.0000 

(89.8089)a 

0.0000 

(0.1910)j 

 

Values mean of three replications. 

Means followed by a common letter are not significantly different at the 5% level by DMRT. 
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5. CONCLUSION 

Increasing environmental issues, reduction of cropping area and natural resources were 

seriously affected the agricultural production, availability of residue free food and human 

health in the world. Incorporation of botanical pesticides in the IPM package is mandatory to 

combat the issues which are caused by the synthetics. In the present research it was clear that 

neem derivatives have diverse biological action on insect pests. Higher concentration of neem 

oil, extracts of neem cake and seed kernel offered satisfactory control on adult emergence of 

H. vigintioctopunctata (Fab.). The natural growth inhibitory effect of neem extracts offered 
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the development of malformed adults, which unable to fly, search food and their mates to 

continue the generations. The order of efficacy of neem derivatives on the growth of 

epilachna beetle was, neem oil ˃ neem seed kernel ˃ neem cake ˃ neem bark and neem seed 

coat extract. Hence, neem derivatives are biologically active, economically viable, bio-

degradable botanical insecticide and suitable alternatives in place of synthetics in the 

bittergourd IPM schedule. 
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