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INTRODUCTION 

The Crusader family of vegetables, which 

includes cabbage and cauliflower, are among 

the most significant winter crops grown 

primarily in tropical and temperate regions of 

the world and are susceptible to various insect 

pests. In addition to being a significant source 

of nutrients like fat, protein, vitamins A and C, 

and minerals, cabbage and cauliflower also 

contain Plutella xylostella, which causes 

irregular spots on the underside of the host 

plant's leaves and renders them unfit for no 

Depreciation (Akbar et al., 2014; Zhang et al., 

2016; & Ahmad et al., 2019). 

 Although a valuable crop 

economically, cabbage is severely harmed by 

attacks from cabbage aphids (Brevicornye 

brassicas), P. xylostella, and armyworms 

(Spodoptera litura) (Ramzan et al., 2020). 
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ABSTRACT 

The diamondback moth, Plutella xylostella L., belongs to the family Plutellidae and the order 

Lepidoptera, which is a destructive pest all over the world and causes great problems in many 

countries and has great economic importance and its control costs approximately one billion 

dollars annually. The current experiment was performed on this pest to check the toxicity of 

Dimethoate, Emamectin, and Lufenuron insecticides on larvae of P. xylostella. The results 

showed that emamectin was the most toxic insecticide, followed by lufenuron and dimethoate in 

both laboratory and field conditions. The mortality rate of pests was low in field conditions as 

compared to laboratory conditions. The mortality percentage increased with the increase in the 

application time of insecticides. All the treatments were also observed to be significantly superior 

to the control. 
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These pests, especially the Diamondback moth 

(P. xylostella) (Lepidoptera: Plutellidae), are 

regarded as one of the main pests in Iran. 

India, Pakistan, and all regions where cabbage 

is grown globally and do great harm. One of 

the most destructive insect pests, the 

diamondback moth, P. xylostella, is the main 

barrier to the successful cultivation of 

cruciferous crops, which negatively impacts 

quality and output globally (Ramzan et al., 

2019b). P. xylostella has national importance 

on cabbage as it causes a 50-80% annual loss 

in the marketable yield. P. xylostella was 

discovered on cruciferous vegetables for the 

first time in 1914 on the Indo-Pakistani 

subcontinent. Cruciferous vegetables in 

several parts of Pakistan suffered significant 

damage by P. xylostella (Abro et al., 2013; 

Zalucki et al., 2012; Yadav & Malik, 2014; & 

Sharma et al., 2017).  

As a result, farmers must use chemical 

insecticides to cultivate lucratively because 

traditional and cultural practices alone are 

insufficient to provide adequate control over 

the pest threat. Pesticides, high-yielding crop 

varieties, and fertilizers have significantly 

increased agricultural productivity for 

Pakistani farmers. Hence the present 

investigation was undertaken with a view to 

studying the toxicity of different insecticides 

on the diamondback moths. 

 

MATERIALS AND METHODS 

Insect collection 

Adults were collected from different 

unsprayed fields of cabbage and brought to the 

laboratory for the purpose of rearing and 

further bioassay study. The rearing of insects 

was done under controlled conditions by using 

the rearing methods of early researchers who 

conducted the study on this pest (Ramzan et 

al., 2019a). The 2
nd

 generation larvae were 

used for bioassay study. Before watering, the 

leaves of the softened plant were removed 

from the field, cleaned with water, dried, and 

then submerged briefly in insecticide solutions 

at the specified concentrations for each 

pesticide individually. The treated leaves were 

then allowed to air dry for two hours at room 

temperature. In order to determine the 

percentage of mortality after 24, 48, and 72 

hours of treatment, the number of dead larvae 

was calculated. The leaves were placed in 

sterile Petri dishes in the form of tablets 

containing filter paper moistened with water, 

and due to the presence of larvae of different 

larval ages, 10 larvae were added randomly to 

each dish. The dishes were then kept at a 

temperature of 25 2°C and 60-65% relative 

humidity. The laboratory tests were conducted 

as two-factor experiments using a thorough 

randomization design. When the larva 

infestation reaches a count of 6 per plant leaf, 

the plants undergo insecticide spraying. This is 

done with three replications, where each 

replication represents an entire plant. 

The recommended concentration of the 

insecticide is used, and each pesticide is 

applied separately using a 1-litre handheld 

sprinkler. In the control treatment, the plants 

are sprayed with water instead. Before the 

spraying process, the distillate determines the 

number of larvae present in three replicates, 

with each replicate consisting of three 

vegetable leaves. The number of live larvae is 

calculated after 24, 48, and 72 hours of 

treatment. The Orell and Schneider equation, 

as stated in Shaban and Al-Mallah's work from 

1993, is utilized according to the following 

equation. The field experiments were 

conducted using the random sector design as a 

factor experiment. The averages obtained were 

compared using the RLSD method with a 

significance level of 0.01 and 0.05. The 

statistical analysis was performed using the 

SPSS program. 

 

RESULTS AND DISCUSSION 

Multiple factors contribute to the lower 

productivity of cabbage compared to its 

potential, with insect pests being one of the 

primary constraints. One of the major and 

most destructive pests affecting cabbage crops 

is the diamondback moth, scientifically known 
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as Plutella xylostella. It, commonly known as 

the diamondback moth, is a herbivorous insect 

that feeds on cruciferous crops. It is 

recognized as one of the top 10 insect pests 

globally (Wang et al., 2021). Adult 

diamondback moths possess the ability to be 

carried by winds, allowing them to cover long 

distances and migrate to different regions, 

countries, and even continents. Recent studies 

have indicated that South America serves as 

the origin of P. xylostella (Gao et al., 2018; 

Xia et al., 2018; & Steinbach et al., 2015). 

However, this pest has now spread to all areas 

where cruciferous hosts are cultivated and is 

considered the most widely distributed moth 

species. The feeding behaviour of P. xylostella 

on the leaves of vegetable crops and the 

siliques of grape seeds leads to reduced crop 

yields and compromised product quality (Li et 

al., 2016). Consequently, the global cost of P. 

xylostella damage and its management is 

estimated to reach as high as $5 billion 

annually (Furlong et al., 2013; Shen et al., 

2023; & Zhang et al., 2016).  

This pest significantly limits the 

successful cultivation of cruciferous crops. In 

Pakistan, the diamondback moth (P. 

xylostella) holds national importance as it 

causes an annual loss of 50-80% in marketable 

cabbage yield. Consequently, farmers are 

compelled to resort to the use of chemical 

insecticides to ensure profitable cultivation, as 

traditional and cultural practices alone fail to 

provide satisfactory control over this pest 

menace. However, the frequent and excessive 

use of chemical insecticides leads to the 

decline of natural enemies and the 

development of insecticide resistance in P. 

xylostella against a wide range of insecticides 

in various parts of the world (Meena et al., 

2011; & Akmal et al., 2013). 

In the current study, emamectin benzoate was 

most toxic as compared to other tested 

insecticides. The toxicity of emamectin was 

recorded highest, followed by lufenuron and 

dimethoate. The toxicity of all insecticides 

increased with the increased time duration of 

application, as shown in Figure 1. Various 

researchers have recorded such findings in the 

globes against various insect pests (Akbar et 

al., 2014; Al-Baridi et al., 2011; & Teja et al., 

2019). The efficacy or toxicity of chemicals 

always increases with the increase in dose rate 

and time duration of chemicals application. 

The mortality percentage of larvae was 44, 59, 

67, 71 and 77%, respectively, at 24, 48, 72, 96 

and 120 hours of emamectin benzoate 

applications. The average effect of abamectin, 

dimethoate, and lufenuron was recorded at 

63.60, 27.00 and 37.20%, respectively, as 

given in Table 1. 

 

Table1. Mortality percentage of P. xylostella larvae in the field 

Insecticides 
Time duration (hours) 

Effect average of insecticides 
24 48 72 96 120 

Emamectin benzoate 44 59 67 71 77 63.60 

Dimethoate 10 23 29 32 41 27.00 

Lufenuron 18 27 39 47 55 37.20 

 

The comparative efficacy of insecticides in 

laboratory and field conditions is shown in 

Figure 2. The insecticides showed maximum 

toxicity against larvae in controlled conditions 

as compared to field conditions. This may be 

due to various factors such as environmental 

factors, larval instars, and many other factors. 

Senguttuvan et al. (2014) have reported 

emamectin, the best chemical pesticide against 

larvae of P. xylostella, and the least toxic was 

recorded dimethoate with 47.65% mortality. 
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Figure1. Insecticides toxicity against larvae of P. xylostella in laboratory conditions 

 

 

Figure2. Comparative toxicity of insecticides against laboratory and field conditions 

 

CONCLUSION 

Emamectin was the most toxic insecticide 

among all tested insecticides. The least toxic 

insecticide was dimethoate in both laboratory 

and field conditions. The mortality percentage 

of larvae was low in field conditions compared 

to laboratory conditions with all insecticides. 

The mortality percentage increased with the 

increase in the application time of insecticides. 

All the treatments were also observed to be 

significantly superior to the control.  
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