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Abstract

Four farm made natural products viz. Agniastra, Brahmastra, Darekastra, Dashparni each applied @ 10 per 

cent concentration and one commercial product Neem Baan containing azadirachtin @ 0.0005 per cent were 

evaluated for repellence and oviposition deterrence against Plutella xylostella using ‘Leaf dip’ method of 

bioassay under laboratory conditions. In ‘No choice’ test, repellence of natural products to adults of P. xylostella 

varied from 20.8 – 82.3 per cent up to 4h after adult release. However, in ‘Choice’ test, it varied from 10.4 – 70.4 

per cent. Similarly, deterrence to oviposition by females of P. xylostella varied from 15.9 – 63.9 and 21.7 – 56.3 

per cent up to 4h after adult release in ‘No choice’ and ‘Choice’ tests, respectively.
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Diamondback moth (DBM), Plutella xylostella 

(L), is the one of the most destructive oligophagous 

pest of crucifers throughout the world including India 

(Bhandari et al. 2009, Rao and Lal 2005, Sharma 2014, 

Sharma et al. 2020). Its bionomics, natural enemies 

and weather factors favouring survival and 

development have been studied under Palampur 

conditions (Sharma et al., 1999, 2002). Synthetic as 

well as bio-pesticides have been extensively employed 

for its effective management (Tolessa et al. 2021, Sood 

et al. 2001). Consequently, this pest has developed 

resistance to many groups of insecticides (Agboyi et 

al. 2016). Frequent sprays of pesticides cause 

decimation of natural enemies and lead to resistance 

development (Uthamasamy et al. 2011). Therefore, it 

is quite pertinent to curtail the use of synthetic 

pesticides and promote safer and environment friendly 

bio-pesticides. Nowadays, many vegetable growers 

practicing natural farming use farm made natural 

products for managing pests. These natural products 

purportedly possess lethal as well repellent properties 

against many pests (Thakur and Sood, 2019, 2022). 

However, these avowed properties have not been 

scientifically proven against many pests including P. 

xylostella. Therefore, the present laboratory studies 

were undertaken to assess the repellence and 

oviposition deterrence of some farm made products 

and safer bio-pesticides against this pest.

These studies were carried out in the Department 

of Entomology, CSK Himachal Pradesh Krishi 

Vishvavidyalaya, Palampur during 2021. Plutella 

xylostella was mass reared at room temperature from 

field collected larvae, pupae and adults on potted 

mustard seedlings kept in rearing cages 
3

(45×45×55cm ). The seedlings were grown in soilless 

medium (Sood et al. 1996). Cotton swabs soaked in 

sugar solution (10%) served as food for adults. The 

natural farm made products viz. Agniastra, 

Brahmastra, Darekastra, Dashparni and commercial 

product Neem Baan containing azadirachtin as active 

ingredient were evaluated. 

Adult repellence and oviposition deterrence was 

assessed through ‘No choice’ and ‘Choice’ tests. In 

‘No choice’ test, medium size (~5cm long) 

cauliflower leaves with intact petioles were plucked 

from plants and dipped for 30s in solutions having 
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desired concentrations of natural products and 

azadirachtin. The dipped leaves were shade dried and 
2then placed in plastic vials (31x75mm ) containing 

water in such a way that half of petioles got immersed 

and leaves turgidity was maintained. Thereafter, these 

vials were placed singly in oviposition cages 
3(45×45×55cm ). Similarly, vials with leaves dipped in 

water were also kept as untreated check. Twenty pairs 

of adult P. xylostella were released into each cage half 

an hour after placement of vials in oviposition cages. 

In ‘Choice’ test, all these vials containing dipped 
3leaves were placed in the same cage (45×45×55cm ). 

These vials were so placed that leaves of adjacent vials 

never touched each other. Both these experiments 

were conducted in completely randomized design 

(CRD) and replicated thrice. Fifty pairs of P. xylostella 

adults were released in the center of the cage floor. The 

observations were recorded on the number of adults 

settling on to the treated leaves after ½, 1, 2 and 4h of 

release for working out repellence. Whereas, eggs 

oviposited on leaves were counted after 24 and 48h of 

adult release by using magnifying lens (10X) to 

determine oviposition deterrence.

Replication wise relative proportion of adults 

settled on treated and untreated leaves was worked out 

to assess adult repellence as under:

Proportion of adults settled on specific treated or untreated leaf (%)

No. of adults settled on specific treated or untreated leaf
=                 ×100

No. of adults settled on all leaves

Subsequently, per cent adult repellence was calculated 

as: 

PAS  - PASu t

Adult repellence (%)=       × 100
    PASu

PAS  - Proportion of adult settlement on untreated u

leaves (%), PAS - Proportion of adult settlement on  t

treated leaves (%)

The data on per cent repellence were subjected to 

statistical analysis after arc sine transformation using 

OP Stat and WASP softwares. Further, repellence 

indices (RI) were calculated to know the overall 

repellence of various test products (Baldin et al. 2013): 

  2T
R1 =

T + C

Where, T: No. of P. xylostella adults settled on treated 

leaves; C : No. of P. xylostella adults settled on 

untreated (check) leaves. RI<1 indicated repellence 

and RI>1 indicated attractiveness 

Replication wise relative proportion of eggs 

oviposited on treated and untreated leaves was 

worked out to assess adult repellence as under: 

Proportion of eggs oviposited on specific treated or untreated leaf (%)

No. of eggs oviposited on specific treated or untreated leaf
=                                                                                           ×100

No. of eggs oviposited on all leaves

Subsequently, per cent oviposition deterrence was 

calculated as: 

         PEO  - PEOu t

Oviposition deterrence  (%)=       × 100
                 PEOu

Where PEO  - Proportion of eggs oviposited on u

untreated leaves (%), PEO  - Proportion of eggs t

oviposited on treated leaves (%)

The data on per cent oviposition deterrence were 

also statistically analyzed after arc sine 

transformation by using OP Stat and WASP softwares. 

Further, the oviposition deterrence indices (ODI) 

were worked out to know the extent of attractiveness 

and repellence elicited by different test products 

(Hang et al. 1982):

  T - C
OD1 =             × 100

T + C

Where, T : No. of eggs oviposited on treated leaves; C : 

No. of eggs oviposited on untreated (check) leaves. 

Positive (+) and negative (–) values of ODI pointed to 

attraction and repulsion, respectively.

Repellence of natural products to adults of P. 

xylostella

Adult settlement on treated leaves 

In ‘Choice’ test, lowest adult settlement was 

recorded on leaves treated with azadirachtin (11.1%) 

followed by Agniastra (14.7%), Darekastra (14.8%), 

Brahmastra (16.4%) and Dashparni (18.4%) as 

against 24.6 per cent on untreated leaves. Whereas, in 

‘No choice’ test, respective test products recorded 9.6, 

14.8, 12.4, 15.7, 18.0 and 29.5 per cent adult 

settlement (Fig. 1). In ‘Choice’ test, Darekastra 

caused maximum repellence of (38.4%) amongst 

natural products. However, it was statistically at par 

with Agniastra (38.2%) and Brahmastra (32.3%). On 

the other hand, Dashparni extract recorded the least 

repellent activity (23.3%). Azadirachtin treated leaves 

repelled 53.7 per cent adults of P. xylostella. Also, the 

highest repellent activity was noticed at ½h after adult 

release (52.3%) and it was significantly higher than 
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Fig. 1. Proportion of P. xylostella adults settled on leaves treated with different products

recorded at 1, 2, 4h after adult release which 

corresponded to 37.6, 27.4 and 31.5 per cent, 

respectively (Table 1).

Repellent indices in respect of azadirachtin, 

Agniastra, Brahmastra, Dashparni and Darekastra 

were 0.65, 0.77, 0.81, 0.88 and 0.77, respectively           

Table 1. Repellence of natural products and azadirachtin to adults of P. xylostella 

*#Treatment Adult repellence (%)

Choice test No choice test

½ h 1h 2h 4h Mean ½ h 1h 2h 4h Mean

T 59.2 35.4 23.4 34.8 38.2 65.3 47.3 31.9 41.7 46.6 1

b bc(50.4) (36.4) (28.2) (36.1) (37.8) (54.0) (43.4) (33.0) (40.0) (42.6)

T 70.4 53.7 47.2 43.4 53.7 82.3 60.7 61.8 55.0 65.0 2

a a(57.0) (47.1) (43.4) (41.2) (47.2) (65.3) (51.2) (52.0) (48.1) (54.1)

T 35.4 43.0 21.3 29.8 32.3 61.0 42.9 26.1 41.1 42.8 3

b c(36.3) (40.9 (26.5) (33.0) (34.2) (51.6) (40.8) (30.5) (39.6) (40.6)

T 54.7 31.7 34.6 32.6 38.4 71.3 59.2 52.4 38.9 55.4 4

b ab(47.7) (34.2) (35.9) (34.8) (38.1) (57.7) (50.4) (46.4) (38.4) (48.2)

T 41.6 24.3 10.4 16.9 23.3 55.1 34.5 20.8 28.9 34.8 5

c c(40.1) (29.5) (15.3) (24.1) (27.2) (48.0) (35.9) (26.5) (31.9) (35.6)

Mean 52.3 37.6 27.4 31.5 — 67.0 48.9 38.6 41.1 —

a b c bc a b b b(46.3) (37.6) (29.9) (33.8) (55.3) (44.3) (37.7) (39.6)

CD (P=0.05) Products = (5.1); Time = (4.6); Product x Time = (NS) Products = (7.4); Time = (6.6); Product x Time = (NS)

* #Figures in parentheses are arc sine transformed means; Figures in row and column followed by the same alphabet are statistically at par with 

each other; T : Agniastra (10%), T : Azadirachtin (0.0005%), T : Brahmastra (10%), T : Darekastra (10%), T : Dashparni (10%).1 2 3 4 5
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(Fig. 2). In ‘No-choice’ test, the highest repellence was 

recorded in azadirachtin (65%) and it was statistically 

at par with Darekastra (55.4%). Agniastra, 

Brahmastra, Dashparni recorded 46.6, 42.8, 34.8 per 

cent repellence, respectively and were statistically at 

par with each other. 

Also, repellence was highest at ½h after adult 

release (67%) and it was significantly higher than 

observed at 1, 2, 4h after adult release i.e. 48.9, 38.6, 

41.1 per cent, respectively which were statistically at 

par with each other (Table 1). Better repellence of 

azadirachtin was also indicated by low value of 

repellent index (0.20) in ‘No choice’ test as against 

0.68, 0.71, 0.78, 0.61 in case of Agniatra, Brahmastra, 

Dashparni and Darekastra, respectively (Fig. 2). 

Oviposition deterrence of natural products to 

females of P. xylostella

In ‘Choice’ test, proportion of eggs oviposited by P. 

xylostella was lowest (10.6%) on azadirachtin treated 

cauliflower leaves which corresponded to 56.3 per 

cent oviposition deterrence. Amongst natural 

products, Darekastra recorded the lowest proportion 

of eggs laid (12.8%) followed by Agniastra (15.6%), 

Brahmastra (15.8%) and Dashparni (19.8%). These 

corresponded to 47.8, 37.6, 36.6 and 21.7 per cent 

oviposition deterrence over untreated leaves, 

respectively. The eggs laid on Darekastra treated 

leaves were significantly lower than the other natural 

products.

In ‘No choice’ test, the oviposition deterrence of 

azadirachtin, Agniastra, Brahmastra, Darekastra and 

Dashparni over untreated check was 63.9, 33.0, 34.6, 

33.2 and 15.9 per cent, respectively (Table 2). 

Effectiveness of azadirachtin as oviposition deterrent 

to females of P. xylostella was also substantiated by 

oviposition deterrence indices of -57.6, -25.6 in 

Table 2. Oviposition deterrence of natural products and azadirachtin to female P. xylostella

Product (Conc.) Choice test No choice test

No. of Proportion of  Oviposition No. of eggs Oviposition
*# *# *#eggs laid eggs laid (%) deterrence (%) laid deterrence (%)

c c bAgniastra (10%) 125 15.6 (23.3) 37.6 (37.7) 122 33.0 (35.0)
e a aAzadirachtin (0.0005%) 52 10.6 (18.8) 56.3 (48.8) 106 63.9 (53.2)
c c bBrahmastra (10%) 129 15.8 (23.4) 36.6 (37.1) 126 34.6 (36.0)
d b bDarekastra (10%) 130 12.8 (20.9) 47.8 (43.7) 120 33.2 (35.1)
b d cDashparni (10%) 161 19.8 (26.4) 21.7 (27.7) 139 15.9 (23.2)
aUntreated check 193 25.3 (30.2) — 179 —

CD (P=0.05) (1.3) (4.7) (5.7)
* #Figures in parentheses are the arc sine transformed means; Figures in column followed by the same alphabet are statistically at par with each 

other 

Fig. 2. Repellence indices of natural products and azadirachtin



304

‘Choice’ and ‘No Choice’ tests, respectively. Amongst 

natural products, Agniastra recorded maximum 

deterrence in ‘No choice’ test (ODI= -21.4) and 

Darekastra in ‘Choice’ test (ODI= -19.7) (Fig. 3). 

Though repellence of local herbs like Azadirachta 

indica, Melia azedarach, Carica papaya, Lantana 

camara etc. to feeding by P. xylostella have been 

reported earlier (Chandrashekharaiah et al, 2015; 

Charleston et al., 2005; Dwivedi and Mathur, 1999; 

Leatemia and Isman, 2004; Ogbonna et al., 2021; 

Sharma et al., 2006), studies on repellence to adults of 

P. xylostella are lacking. Charleston et al. (2005) 

observed that fewer eggs were oviposited by females 

of P. xylostella on M. azedarach treated plants as 

compared to those treated with A. indica.

Dilawari et al. (1994) too reported that the females 

of P. xylostella oviposited significantly lesser number 

of eggs (up to 71%) on the surfaces treated with 

methanolic extracts of M. azedarach than on those 

treated with solvent only. Likewise, Patil and Goud 

(2003) reported reduction in oviposition of P. 

xylostella by 62.43 per cent on A. indica treated plants 

in free choice test. These earlier studies supported 

present results where reduced oviposition by females 

of P. xylostella was observed in natural products 

including Agniastra and Darekastra. Similarly, 

Hassan et al. (2018) tested the effect of azadirachtin 

(0.31, 0.5, 0.6 and 1.0%) on the oviposition, hatching 

and feeding by P. xylostella. These authors reported 

that oviposition was significantly reduced to 53.75 

mean numbers of eggs by azadirachtin (1.0%) as 

against 272.5 in control. On the other hand, Liang et al. 

(2003) reported that Agroneem, Ecozin, and Neemix, 

all containing azadirachtin as active ingredient did not 

exhibit significant oviposition deterrence to females of 

P. xylostella. It could possibly be due to quantitative 

difference in active ingredient, azadirachtin in these 

products. Natural products probably contained 

comparatively higher quantities of active ingredients 

which resulted in deterrence to oviposition by females 

of P. xylostella. Also, prior exposure of female adults 

to Neemix had been reported to receive more eggs on 

treated leaves than on untreated leaves (Liu and Liu, 

2006).

Fig. 3. Oviposition deterrence indices of natural products and azadirachtin
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Conclusion

The tested products viz. Agniastra, azadirachtin, 

Brahmastra, Darekastra and Dashparni possessed 

repellent and oviposition deterrent properties against 

adults of P. xylostella. Therefore, preventive sprays of 

these environmentally safe products may be done to 

check build up of this pest on crucifer crops. 
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